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Dear Guests...
Welcome to the 12" International Educational Technology Conference IETC-2012.

"The International Educational Technology Conference (IETC)" series is an international educational activity for academics, teachers
and educators. This conference is now a well-known educational technology event and the number of paper submissions and attendees
increase every year. It promotes the development and dissemination of theoretical knowledge, conceptual research, and professional
knowledge through conference activities, the conference proceeding book, and the Turkish Online Journal of Educational Technology
(TOJET). Its focus is to create and disseminate knowledge about the use of instructional technology for learning and teaching in
education. This year, IETC-2012 received almost 380 applications. The conference academic advisory board accepted 220
applications.

The first of "The International Educational Technology Symposium (IETS)" and the second of "The International Educational
Technology Symposium (IETS)" were held at Sakarya University in Turkey in 2001 .and 2002. The third one was at Eastern
Mediterranean University in the Turkish Republic of Northern Cyprus in 2003, and the fourth one at Sakarya University in Turkey in
2004. The fifth International Educational Technology Conference (IETC) was organized at Sakarya University in Turkey in 2005.The
Sixth International Educational Technology conference was held in Turkish Republic of Northern Cyprus. In 2007, the seventh
conference was organized at Near East University in the Turkish Republic of Northern Cyprus. After then The 8th International
Educational Technology Conference was held at Anadolu University in Turkey in 2008. The 9th International Educational
Technology Conference was organized at Hacettepe University in Turkey in 2009. IETC-2010 was organized at Bogazici University
in 2010. IETC-2011 was conference organized at Istanbul University in 2011. IETC-2012 conference is organized at National
Central University.

The International Educational Technology Conference aims to diffuse the knowledge and researches among academicians and lead to
development in educational technology and instructional technologies.

Without the authors and participants, IETC-2012 would, of course, have been impossible. We would like to sincerely thank all of you
for coming, presenting, and joining in the academic activities. We would also like to thank all of those who contributed to the
reviewing process of the “IETC - 2012” conference papers, which will be also published in TOJET. And finally, we would like to
thank Sakarya University - National Central University organizing team and The Turkish Online Journal of Educational Technology
(TOJET) for successfully organizing and hosting “IETC-2012” in Taoyuan, Taiwan.

We have lots of participants from 25 different countries. Should you have any enquiries regarding IETC conference, please do not
hesitate to contact with us for any additional information you may require.

Finally, we would like to wish you all a pleasant stay in Taoyuan-Taiwan and safe return back home. | hope that IETC-2012 will be a
meeting you will pleasantly remember.

I hope we will meet again at the 13" International Educational Technology Conference - IETC-2013.
Thank you...
Prof. Dr. Aytekin ISMAN
General Coordinator & Founder of IETC
Editor in Chief of TOJET

July, 03 2012
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AGENT-BASED MULTIMEDIA LEARNING: THE IMPACT ON THE
PERFORMANCE AND MOTIVATION OF MIDDLE SCHOOL
STUDENTS’ PHYSICS LEARNING
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®National Changhua University of Education, Changhua City, Taiwan

®National Changhua University of Education, Changhua City, Taiwan

Abstract

As new technologies enable the creation of powerful multimedia learning environments for all students, incorporation of
learning agent into instructional content has attracted many attentions. Although the provision of agent in student learning
was studied previously, the benefits on student learning and motivation were not always consistent. The study examined the
effects of learning agent (present and absent) and different formats of instructional content (text narrative and animated
narrative) on student learning and motivation. A 2x2 factorial design was employed and 139 7" grade students participated in
this study. The provision of learning agent was found to significantly interact with the format of instructional content on
student posttest performance. The provision of learning agent affected student performance when reading animation narrative
content. Meanwhile, the provision of learning agent did not affect student motivation when reading either text or animated
narrative contents. The implications of current study extends what we know about the benefits of agent in learning and offers
important insights on how to better design or integrate agent in the instructional content to enhance performance and
motivation to learn.

Keywords: Learning agent; formats of instructional content; performance; motivation; physics learning

Introduction

How can multimedia instructional content be designed to optimize its instructional effectiveness?
Multimedia instructional content typically has different formats or representations such as text, animation,
narrative, audio, video, etc. Several researchers have found that certain instructional content delivered through
computer can enhance the relation between abstract and concrete concepts, in which learners can explore the
underlying principles by using different presentation modes (e.g., Akbulut, 2008; Clark & Paivio, 1991; Moreno
& Mayer, 1999; Paivio, 1986). Since multimedia learning have become most frequently used in e-learning
because they can be developed easily and are cost-efficient due to hardware and software improvements in
recent years. However, implementation of multimedia instructional contents does not imply that learning
effectiveness will be improved. The purpose of the present study was to investigate how multimedia instruction
should be designed to optimize its instructional effectiveness.

The following section presents (a) problems results from learning with multimedia learning and (b) the
provision of learning agent to overcome these challenges. An experiment is followed to test different solution
approaches.

Review of Relevant Literature

As new technologies emerge that enables the creation of powerful multimedia learning environments for all
students, the interest in incorporating various formats of instructional contents have increased. However,
processing information encoded in different formats of instructional contents can be cognitive demanding
because of the limited capacity of working memory of each individuals (R. E. Mayer, 2001). Mayer (2001)
proposed a cognitive theory of multimedia learning based on Paivio’s (1986) dual-coding theory and Sweller’s
(1994) cognitive load theory indicating that learners process text and pictorial information through two channels

! Corresponding author. Tel.: 04-7232105; fax: 04-7211229.
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namely visual and verbal channels respectively in working memory. Because of the limited capacity of working
memory, processing excessive amount of information in memory can overload one’s cognitive capacity. The
learner’s cognitive ability plays an detrimental role in determining the effectiveness of multimedia on one’s
understanding of learning contents encoded in multimodalities. Therefore, more research should investigate what
type of multimedia design is effective in delivering instructional contents in today’s learning environments.
Recent studies have investigated the impact of multimedia environments on learning in science and social
science domains (add citations).

In the multimedia-based learning environment, the availability of teachers can be alternated by virtual
humans (Kim, Baylor, & Group, 2006). Implementing virtual humans such that the assistance given to students
is tailored to their individual needs is a new and promising direction of research. Accordingly, virtual humans are
as learning companions or pedagogical agents, and they not only serve to delivery knowledge, but play as
communicative and interactive bridge with students (Baylor & Kim, 2009). Since many researchers have
explored the roles (i.e., appearance, facial expression, gesture) of agents on student’s learning. Moreno et al.
(2001a) found that students had more positive attitudes and better achievement when the lesson was taught by an
agent rather than by on-screen text. Atkinson (2002) also found that narrative embodied agent was more
effective at fostering learning than a text-based learning environment. In addition, the agent may use gestures or
gaze to direct student’s attention. It was found that agent played as a visual indicator to bring the student’s
attention to the relevant or important materials (Jeung, Chandler, & Sweller, 1997). Therefore the agent can help
the learner to focus their limited cognitive resources on the important information, which ease the external
cognitive load.

Currently, there are a number of pedagogical agents used in a variety of computer-based multimedia
learning environments. For instance, Herman the Bug, a talkative agent, would provide students real time advice
intended to focus on botanical anatomy (Moreno, Mayer, Spires, & Lester, 2001b). Peedy the Parrot, an
animated agent, would fly across the screen and use gesture or gaze to help the learners associate verbal
information with visual information (Atkinson, 2002). Dr. Phyz, another example of agent, would use his voice
to answer questions popped on the screen while moving to point on the explanatory visuals (R. Mayer, Dow, &
Mayer, 2003). Additionally, Baylor explores how multiple animated agents can be incorporated to help learners
develop multiple perspectives (Baylor, 1999, 2000, 2002). Nevertheless, the research findings on whether an
animated pedagogical agent can facilitate learning are mixed. Moreno et al. (2001a) found that the visual
presence of the agent did not affect students learning. Mayer and Moreno (1998) indicated the presence of the
agent has neither a positive nor a negative effect on performance, but it should be used with caution because it
may produce a split-attention effect.

A number of studies have examined the provision of agent on learner’s affection such as motivation or
attitude. Baylor and Kim (2005) found that college students showed higher motivation and positive perceptions
of agents after they had worked with a male agent than a female agent. The mere presence of an humanlike agent
also has positive effect on the student’s motivation to use the environment (Lester, Towns, Callaway, VVoerman,
& FitzGerald, 2000; Mumm & Mutlu, 2011). However, others have found that the presence of agents without
any feedback on student’s performance reported the lowest levels of intrinsic motivation (Mumm & Mutlu,
2011).

To shed additional light on these mixed findings regarding the effects or effectiveness of learning agents, the
current study was designed to examine the present of agent in different formats of instructional contents among
middle school students while learning about “Force and Motion” from a web-based multimedia learning
environment. The major independent variable of the present study was two levels: the provision of agent and
formats of instructional content. The dependent variables included learner performance in order to examine the
degree and depth of learning. The dependent measures also included motivation.

Research Questions and Hypotheses

The purpose of this study was to examine the influence of learning agent on different formats of
instructional contents, namely text narrative and animated narrative. Specifically, this study would address the
following questions.

Question 1. Does the present of learning agent influence student performance?

Question 2. Does the present of learning agent influence student motivation?

Question 3. Does the present of learning agent influence student performance and motivation when reading
text narrative contents?

Question 4. Does the present of learning agent influence student performance and motivation when reading
animated narrative contents?

Hypothesis 1. Students who receive learning agent perform better than students who do not receive.

Hypothesis 2. Students who receive learning agent show higher motivation than students who do not
receive.
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Hypothesis 3. Students who receive learning agent when reading text narrative contents show better
performance and higher motivation than students who do receive learning agent when reading animated narrative
contents.

Method
Participants and Design

The participants of this study were 7™ grade students from four classes, and the average age of the
participants was 14. The participants had not learned what the instruction would be covered in this study. The
quasi-experimental research design was employed to examine the research questions. Students were randomly
assigned to four groups (as illustrated in the table 1). A 2x2 factorial design was used to study the effects of
different formats of instructional content (text narrative and animation narrative) and learning agent (present and
absent). The dependent variable in this study was students’ scores on the summative assessment. The score on
the assessment for learning was used as a measure of previous knowledge; this variable was used as a covariate
in order to control for initial differences between students.

Instrument

The instruments used in this experiment were: an assessment for learning; instructional materials
motivation survey; and time log. A paper-and-pencil assessment for learning was used prior to the study and
after the completion of the study. The assessment was intended to measure student knowledge and understanding
of the subject matter. The assessment consisted of 21 multiple-choice items with four response options each,
which is the regular type of assessment for the course in which the assessment was administered. The items in
the assessment included different types of tasks, namely knowledge, comprehension and application. The scoring
for different types of tasks was differed; for example, student would receive 1 point if the student answered the
knowledge type of tasks correctly, receive 2 point if answered the comprehension type of tasks correctly, and
receive 3 points if answered the application type of tasks correctly. The maximum assessment score was 42
points.

The instructional materials motivation survey (IMMS Keller, 1983) assesses the motivational effects of
instructional situations. The survey was constructed according to the ARCS model (Killer, 1983) with four
respective subscales, namely Attention (e.g., ““There was something interesting at the instructional content that
got my attention’’), Relevance (e.g., “‘It was clear to me how the content was related to things | already know’’),
Confidence (e.g., ““As | read the instructional content, I was confident that I could learn the content’’), and
Satisfaction (e.g., “*“Completing the content gave me a satisfying feeling of accomplishment’”). The scales
contained, in order, twelve, nine, nine, and six items and were measured with a 5-point rating scale ranging from
1 (completely not true) to 5 (completely true). Reliabilities of the measures for this study were Cronbach’s
alpha .89, .76, .88, and .82 for the attention, relevance, confidence, and satisfaction subscales, respectively.

The amount of time (in seconds) that each student spent in the study was collected to use as an indication of
attention needed to complete the learning tasks. Time logs were also used to investigate whether there was a
difference between the behaviors of the experiment groups.

Materials

The learning environment was developed using Flash MX, and it contained instructional content in the
force and motion domain, dealing with how an external force will affect the speed and direction of an object’s
motion. Participants in the text narrative content condition received text instructional content with narration
explaining the text meaning (see Figure 1). Participants in the animated narrative content condition received the
animated instructional content with narration explaining the animation. Figure 2 and 3 illustrated the conditions
for text narrative content and animated narrative content with learning agent appearing on the right hand side of
the screen. The learning agent was designed to incorporate in each phases of instructional content. In addition to
the appearance of the learning agent, it also provides hints or cues for students to think or reflect.
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Procedure

In this study, four intact classes of participants were randomly divided into four groups. Each of the groups
participated in the study for two days over a period of two weeks, dedicating one hour and 45 minutes of
instructional time on each day. Only those students who were present all phases of the study, and for whom
completed data were obtained, were included in the final analysis.

The actual study took place in the computer classroom with a teacher and three researchers present
throughout. On the first day of the study, participants arriving in the computer classroom were seated in front of
a computer. Once seated, participants were introduced to the research team, informed of the general purpose of
the study, and given a description of the procedures. After the orientation, students were given approximately 15-
20 minutes to individually complete a pretest.

Upon the completion of the pretest, students assigned to one of the four groups. The assessment procedures
were identical for all treatment groups, and the assessment itself was carried out two days after each group
received their treatment. All groups were told to individually complete assessments in the following order:
posttest and motivation questionnaires.

Anticipated Results
Performance

A comparison of pretest and posttest performance within four treatment groups was conducted, and the
results showed that all groups made significant improvement after completion of this study. This indicated that
the designed instructional materials were effectively promoting student posttest performance.

A significant of main effect from different formats of instructional content on student post test performance
was found, but there was no significance on the provision of learning agent. The one-way ANOVA showed that
there was a significant different between treatments on the performance, F(3, 138)=5.07 > p<.01. A following
post-hoc was conducted and indicated that the significance resided in Aanc, NAanc, and Atnc. Specifically, the
posttests of Aanc (M=24.31, SD=5.84) and Nanc (M=24.69, SD=7.38) were significantly higher than Atnc
(M=19.48, SD=5.91). The mean and standard deviation of each subgroup is presented in table 1.

Table 1. Different subgroup students’ performance on the pretest and posttest

Text narrative content (tnc) Animated narrative content (anc)
N Pretest Posttest N Pretest Posttest
M(SD) M(SD) M(SD) M(SD)
Learning agent (A) 33 15.24(5.51) 19.48(5.91) 35 21.40(5.94) 24.31(5.84)

No learning agent (NA) 35 15.23(6.16) 20.74(7.65) 36  17.19(6.75) 24.69(7.38)

17



Motivation

A significant of main effect from different formats of instructional content on student motivation was found,
but there was no significance on the provision of learning agent. The one-way ANOVA showed that there was a
significant different between treatments on the motivation, specifically relevance F(3, 183)=14.26, confidence
F(3, 183)=8.15 and satisfaction F(3, 183)=7.24. The mean and standard deviation of each subgroup is presented
in table 2.

Table 2. Different subgroup students’ motivation

Formats of instructional content Provision of learning agent

Text narrative Animated Learning agent No learning agent

content (tnc) narrative content ~ (A) (NA)

(anc)

Attention 3.46(0.78) 3.56(0.62) 2.35(1.06) 3.58(0.63)
Relevance 3.21(1.29) 3.97(0.63) 2.21(1.29) 3.31(0.80)
Confidence 3.39(1.20) 3.70(0.56) 2.34(1.20) 3.50(0.77)
Satisfaction 3.77(0.73) 3.91(0.90) 2.57(1.12) 3.67(0.68)

Discussion and Conclusion

The purpose of this study was to examine the influence of learning agent on different formats of
instructional contents, namely text narrative and animated narrative. The results showed that the provision of
learning agent was found to significantly interact with the format of instructional content on student posttest
performance. The provision of learning agent affected student performance when reading animation narrative
content. However, the provision of learning agent did not affect student motivation when reading either text or
animated narrative contents. Differed from previous studies, this study did not find positive effects of present or
absence of the learning agent (Lester, Towns, Callaway, Voerman, & FitzGerald, 2000; Mumm & Mutlu, 2011).
One reason might be the design of the learning agent appearance or its purpose did not meet the needs of the
students. Another reason is that the instructional contents were new to these students, therefore much cognitive
capacity was focused on the understanding of the content itself, fewer attention can be split to other tasks. In
digital age, emerging technologies have changed the formats of instructional content can be presented; however
the design of instruction is still perceived as an important component in determining the effectiveness of
digitized learning methodology on student learning. This study found the provision of learning agent embedded
with different formats of instructional content (text or animation) seemed to have an impact on learners’
processing different formats of instructional content.
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Abstract

In this study, the reading comprehension process is defined as IEA's PIRLS Assessment as follows:

1. Focus on and Retrieve Explicitly Stated Information

2. Make Straightforward Inferences.

3. Interpret and Integrate Ideas and Information.

4. Examine and Evaluate Content, Language, and Textual Elements

One hundred and nine third-grade students of four classes participate the experimentation. Fifty four students of two classes
assigned as experimental group and others are control group. After the experimentation, We investigate the students’ reading
literacy after the adaptive learning combined with Tablet PC and LSA-based Chinese VVocabulary Learning System.

Keywords:LSA; latent semantic analysis; reading literacy; E-bag; Tablet PC; LSA-based chinese vocabulary learning system
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Abstract

Mobile learning, or M-learning, has become a new educational paradigm, gaining popularity especially at institutions of
higher learning in Malaysia. Using the latest technology in M-learning, students are able to choose when and where they
wish to learn anything. The main aim of this study was to assess learners’ self-efficacy, readiness and personal
innovativeness towards Mobile learning. This study also examined the relationship between learners’ self-efficacy and
readiness towards M-learning with learners’ perception of the effectiveness of M-learning. The respondents in this study
were 137 trainee teachers who had enrolled in various education programs at the Faculty of Educational Studies, University
Putra Malaysia. The findings of this study indicated that the respondents had a high level of personal innovativeness and
mobile readiness. However, their level of mobile self-efficacy was only moderate.

Keywords: M-learning; mobile self-efficacy; personal innovativeness; readiness.

Introduction

Mobile learning or M-learning is a new concept of learning via mobile technology. In an M-learning
environment, knowledge can be transmitted via the mobile phones, laptops, tablet PCs and PDAs and etc. M-
learning places emphasis on the fact that the teaching and learning process can take place without being
constrained by time and location (Kukulska-Hulme & Traxler, 2005). In other words, teaching and learning can
be carried out at anytime and anywhere. There is greater learner mobility. Using their mobile phones, students
can receive and share notes and materials. They do not need a computer to download notes because the
mobile phone with internet access can carry out this function anywhere and at anytime. Information also can
be relayed by lecturers to their students using either blogs or SMS. Furthermore, there are companies which
provide services for sending bulk SMS to registered users. Such services would help lecturers send instructional
materials to their students at reasonable rates.

Implementing M-learning requires a high level of commitment from both lecturers and students; otherwise
it would neither be feasible nor effective. Accessing the internet, sending and replying SMS involve certain
expenses. Besides that, it is also important to ascertain students’ technology readiness before implementing
M-learning. Technology readiness is defined as the propensity to embrace and use new technologies for
accomplishing goals in home life and at work (Parasuraman, 2000). Meanwhile, M-learning readiness refers to
students’ readiness and preference in using mobile technology such as the mobile phone as part of the learning
process. Previous studies have shown that students’ technology readiness is an important factor in an M-
learning environment. For example, in a study on learning via SMS, involving 117 university students in New
Zealand (Petrova & Sutedjo, 2004) showed that students had great interest in M-learning. Further
investigations showed that the students were able to integrate M-learning into the conventional learning
process. A local study conducted by Abas, Loi Peng, and Manso (2009) on 2837 students at the Open University
Malaysia found that 63.71% students were ready to use M-learning within 12 months of its introduction.
Meanwhile, Andaleeb, Idrus, Ismail, and Mokaram (2010) reported that most students had a high level of
readiness for M-learning.

Besides students’ readiness for M-learning, students’ self-efficacy is also an important factor to consider in
the discussion on information technology acceptance. Self-efficacy is defined as one’s judgment of his or her
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ability to organize and execute a course of action required to attain a designated type of performance
(Bandura, 1977). Self-efficacy in this study is related to the respondents’ belief that they can integrate M-
learning with the conventional learning process. Lu and Viehland (2008) in their study to identify factors
related to students’ acceptance in an M-learning environment indicated that mobile self-efficacy had the
highest ranking compared to other factors. Tsai, Tsai, and Hwang (2010) developed an instrument to measure
students’ attitude and self-efficacy using the Personal Digital Assistant (PDA) in a ubiquitous learning (U-
learning) environment. Findings based on responses by 414 grade 3 and 6 pupils showed that the respondents
had a positive mobile self-efficacy in a U-learning environment. A cross-sectional study by Kenny, Park, Van
Neste-Kenny, and Burton (2010) among nursing students and staff also showed that the respondents had a
very high level of mobile self-efficacy.

Personal innovativeness in the domain of information technology as a factor in M-learning was introduced
by Agarwal and Prasad (1998). Based on Rogers’ Theory, personal innovativeness in information technology is
defined as the willingness of an individual to explore new technology. According to Agarwal and Prasad (1998),
personal innovativeness plays an important role in understanding new information technology and the
intention to use it. Studies on personal innovativeness in technology have been conducted in various areas
such as online shopping (Bigné-Alcafiiz, Ruiz-Mafé, Aldas-Manzano, & Sanz-Blas, 2008), virtual learning (van
Raaij & Schepers, 2008), blog (Wang, Chou, & Chang, 2010), wireless mobile services (Lu, Liu, Yu, & Wang,
2008; Lu, Yao, & Yu, 2005) and others.

Studies have shown that mobile self-efficacy, personal innovativeness and students’ readiness are important
variables in the new learning environment involving information technology. It is important for researchers to
investigate these variables before deciding to implement a learning process that involves the use of the mobile
phone for learning purposes.

Research objectives

The objectives of this study are:

to explore students’ mobile self-efficacy in M-learning

to explore students’ readiness for M-Learning

to investigate students’ personal innovativeness in M-learning.

Research Methodology

This study was carried out in a local university in Malaysia involving 210 respondents from the Faculty of
Education. M-learning in this study refers to the use of Short Messaging Service (SMS) as a medium of
communication between the respondents and their lecturers throughout one semester (14 weeks). For this
purpose, we used a portal for sending Bulk SMS to the respondents. Every week each student was sent an SMS
regarding their studies. The contents of the SMS were in form of announcements, information related to their
courses, motivation SMS and quizzes. For quizzes SMS, the respondents were required to give their answers as
part of their course evaluation. Students could also communicate with their lecturers via SMS. After 14 weeks,
questionnaires were distributed to the respondents to gather the necessary data for this study.

Research Instrument

For the purpose of the study, three external variables related to M-learning were identified, namely mobile
self-efficacy, personal innovativeness and students’ readiness. For mobile self-efficacy, we adapted the items
from Compeau and Higgins (1995). For personal innovativeness, we used the items by Agarwal and Prasad
(1998), and for mobile readiness we adapted items from an instrument by Hussin, Manap, Amir, and Krish
(2011). Students were given five options to respond to; the items assessed the utility of each factor. A 5-point
likert scale was used. The options are SA (strongly agree), A (agree), N (neutral), DS (disagree), and SDS
(Strongly disagree). The reliability index of each construct or factor was obtained. The alpha cronbach reliability
measures for each factor were as follows: students’” mobile self-efficacy (.638), personal innovativeness (.742),
and students’ readiness towards M-Leaning (.812). To determine the classification level for each factor, we
divided it into three levels, i.e. 1 —2.33 as low, 2.34 — 3.67 as moderate and 3.68 — 5.00 as high levels.
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Research Findings

The discussion for these research findings is based on the three factors studied and also on the research
objectives.

Overall mean

The overall mean for the three factors studied are as shown in Table 1. The highest mean obtained was for
students’ mobile readiness (M=3.82, SD=0.76) followed by personal innovativeness (M=3.71, SD=0.75) and
students’ mobile self-efficacy (M=3.63, SD=0.68). This study shows that respondents were highly rated in the
readiness of using m-learning as part of the teaching and learning process. Respondents also showed high
personal innovativeness in using m-learning. However, in term of mobile self-eficacy, respondents were at

moderate level.
Table 1. Overall mean for the three factors

Factors Number of items Mean SD Level
Mobile Self-efficacy 6 3.63 0.68 Moderate
Personal Innovativeness 6 3.71 0.75 High
Mobile readiness 8 3.82 0.76 High

Students’ Mobile Self-efficacy

The first variable investigated in this study was students’ mobile self-efficacy. Students must have a high
level of confidence in using mobile technology as part of their teaching and learning process; this is essential to
ensure that M-Leaning would be successful. Six items were used in this study to measure students’ mobile self-
efficacy in an M-Learning environment (Table 2). The findings indicated that only two items were classified at a
high level, namely the item: “l would be able to use M-learning if | had first gone through a lesson on how to
use it”. This item scored a mean = 3.94 (SD=1.07). The other item “l would be able to use M-learning if | could
refer to someone for help if | face difficulties” had a mean = 3.90 (SD=0.99). Meanwhile the item with the
lowest mean was “l would be able to use M-learning only if | had seen someone else experience it before | try it
myself” with a mean = 3.23 (SD=1.15). These findings showed that the respondents had a moderate level of
self- efficacy in using M-learning.

Table 2. Students’ Mobile Self-efficacy

Items Mean SD Level

| would be able to use M-learning even if there was no one around to tell me how it 3.60 1.00 Moderate
works.

I would be able to use M-learning even if | had never been exposed to m-learning before. 3.60 1.01 Moderate
| would be able to use M-learning only if | had seen someone else experience it before | 3.23 1.15 Moderate
try it myself

| would be able to use M-learning if someone assisted me to get started. 3.49 1.18 Moderate
| would be able to use M-learning if | had first gone through a lesson on how to use it. 3.94 1.07 High

I would be able to use M-learning if | could refer to someone for help if | face difficulties. 3.90 0.99 High

Students’ Personal Innovativeness

Students’ Personal Innovativeness is another important factor to be assessed in an M-learning environment.
For the purpose of this study, we adapted a questionnaire from Agarwal and Prasad (1998) which also
consisted of six items (Table 3). The item with the highest mean was for being interested in trying out new
technology (M=4.05, SD=0.95), followed by the respondents’ liking to utilize new technology (M=3.99,
SD=0.94). One negative item, viz. “l don’t want to explore the new mobile technology” (M=2.16, SD = 0.98)
indicated that respondents were also willing to use the new technology but they did not want to be the first to
try it.

Table 3. Students’ Personal Innovativeness

Items Mean SD Level
When | hear about new mobile technology, | look for possibilities to use it. 3.94 1.02 High
*1 don’t want to explore the new mobile technology. 2.16 0.98 Low
I am usually the first to try new information technology. 2.77 0.92 Low
| like to explore the new information technology. 3.65 0.95 Moderate
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I think it is very interesting to try new technology. 4.05 0.95 High
Generally speaking, | like to utilize new technology. 3.99 0.94 High

*negative items
Students’ Readiness

Students’ readiness to embrace innovation is essential for effective M-learning. Eight significant items were
adapted from Hussin et al. (2011) for the purpose of this study (Table 4). Overall, seven items were highly rated
by the respondents except one item, namely “l will upgrade my hand phone if M-learning is going to be
implemented in my course”, which scored a moderate level. Among the highest mean for this variable is the
item, “I want to know more about M-learning” (M=4.12, SD=0.86), followed by the item, “M-learning is an
alternative to LMS learning” (M=4.00, SD=0.88). This showed that the respondents were ready to use M-
learning as part of their learning process.

Table 4. Students’ Readiness

Iltems Mean  SD level
| want to know more about m-learning. 4.12 0.86 High
I would like my lecturer to integrate m-learning in my class together with face-to-face 3.80 0.95 High
meetings in the class.

I would like my lecturer to integrate m-learning in my class besides Learning Management 3.73 0.98 High
System (LMS) in my course.

M-learning will save my learning time. 3.77 0.94 High
M-learning is an alternative to LMS learning. 4.00 0.88 High
I am looking forward to be engaged in m-learning. 3.74 0.89 High
| will upgrade my hand phone if M-learning is going to be implemented in my course. 3.61 1.02 Moderate
M-learning is an alternative to conventional learning. 3.82 0.94 High
Discussion

M-learning is a new concept in the Malaysian education system even though statistics have shown that most
Malaysians possess mobile phones as reported by Malaysian Communication and Multimedia Commission
(MCMC) in a survey in 2010. University students often use their mobile phones mainly for communication
rather than for educational purposes. This study investigated three variables which were believed to impact M-
learning, namely students’ mobile self-efficacy, personal innovativeness and also their readiness in an M-
learning environment. During this study, the participants received SMS from their lecturers in the form of
quizzes, information, motivation and others. Students were also needed to respond to certain SMSes as part of
their course evaluation. For mobile self-efficacy, respondents scored ‘moderate’ in this respect. Students
involved in this study believed that they would be able to use M-learning if they had a lesson on how to use it or
they could seek help if they faced difficulties. Studies by Kenny et al. (2010), Lu and Viehland (2008), Tsai et al.
(2010) also show that students have positive mobile self-efficacy in an M-learning environment.

In this study, personal innovativeness was investigated to ascertain its impact on students’ intention to try
new innovation and their intention to use it in future. Findings from the analysis showed that students had high
personal innovativeness. They were also found to like exploring and trying out new technology. Studies by other
researchers also show that personal innovativeness is one of the main factors that influence the acceptance of
new technology (Hung, 2003; Yang, 2005). Students’ readiness to use any innovation is essential because it will
impact their intention of using it. The participants in this study had high ratings in terms of their readiness to
participate in an M-Learning environment. They also indicated that they looked forward to using M-learning in
future and wanted their lecturers to integrate it in their class besides using the Learning Management Systems
(LMS). They felt that M-learning could save learning time and would be a viable alternative to traditional
teaching and LMS. Research by Abas et al. (2009), Andaleeb et al. (2010), Petrova and Sutedjo (2004) similarly
show that university students are ready to integrate M-Learning in their studies.

M-learning has a huge potential to transform and revolutionize the learning process. Mobile gadgets such as
the hand phone, Personal Digital Assistant, Smart phone, and iPod not only allow the user to communicate or
be entertained, but they also support M-learning. This study showed that university students have personal
innovativeness and are ready embrace M-learning as an integral part of their learning process.
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ABSTRACT

The aim of the study is to evaluate and to explore the usability level of Namik Kemal University (NKU) website
and provide guidance to develop better and more usable web sites. The research hypotheses have posed six
different theoretical factors to be positively associated with website usability. The results have revealed that five
of the six factors can positively and significantly affect the web site usability perceptions of NKU members.
Results also revealed that some of the demographic factors tested, such as gender and web experience, have
significant impacts on usability perceptions of individual users.

Keywords: Information and Communication Technologies, Governance, Website, Usability, University.

Introduction
The university website is not only a cost efficient and timely method to communicate with various stakeholders
such as students, faculty, administrative staff and visitors it is also a way for a university to shape its image.
Universities need to do everything within their power to keep positive images with their various constituents, and
one way to do this is to make use of the opportunities website presents.

Observations mentioned above underline the vitality of usability issue for the websites. Usability has assumed a
great deal of importance in terms of satisfying web site users’ needs and expectations (Patterson and Ellis, 2004).
Usability has been a popular theme that is extensively studied in the field of human-computer interaction (HCI)
field (Shneiderman, 1998). Aldwyn (2011) argues that usability is a requirement to survive in internet
environment. Nielsen (2000) states the usability rules the web. The same author argues usability is an extremely
important aspect of individual website and overall website design. So, web design must directly face users with
the specific needs, and must make sure that users are pleasant to successfully complete tasks with web (Yan and
Guo, 2010).

The number of studies on usability of university web sites is very limited. One of the most recent studies on
usability of university websites is conducted by Caglar and Mentes (2012) the study reveals dissatisfaction and
other usability problems of a European University of Lefke which is located at Northern Cyprus. Another recent
study is a case study conducted by Eksioglu et. al, (2011) which aims to assess the website usability of Industrial
Engineering Department of Bogazici University and reveals some design issues regarding the department’s web
site. The study by Sengel and Oncu (2010) assessing the usability of Uludag University website concludes that
there are differences between the responses of males and females to usability. Dominic and Jati (2010) study on
usability of Malaysian universities websites exhibit that most of Malaysian universities are neglecting
performance and quality criteria. Bautista et. al (2010) conducted at four different universities document the
challenges encountered by users during their attempt to complete the tasks in three areas, namely content
presentation, information structure, and navigation.

This research, aims to measure the usability of the Namik Kemal University (NKU) web site via the five

assumed factors of usability defined by WAMMI (Website Analysis and Measurement Inventory):
attractiveness, controllability, helpfulness, efficiency and learnability. The research is important because the
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results are expected to provide guidance for developing better and more usable web sites not only for NKU but
for other higher educational institutions as well.

Literature Review

According to Preece (1994) “usability is measured of in which a system can be learned and used, its safety,
effectiveness and efficiency and the attitude of its users towards it.” Zaphiris and Darin (2001) define web
usability as “anyone using any kind of web browsing technology must be able to visit any site and get a complete
understanding of the information, as well as have the full and complete ability to interact with the site if that is
necessary.” Usability refers to terms such as ease of use and ease of learning that implied providing users with
systems requiring minimum cognitive and physical effort to accomplish users’ needs and expectations (Sindhuja
and Surajith, 2009). Powell (2000) argues the web site usability as "the extent to which a site can be used by a
specified group of users to achieve specified goals with effectiveness, efficiency, and satisfaction in a specified
context of use”.

Usability of the website plays a central role in establishing a healthy communication between the university and
its stakeholders. The healthy communication between the university management and the stakeholders can
undoubtedly contribute to well governance of the university in many ways. First, a well managed website with
high usability can stimulate a healthy dialogue between the university and its stakeholders. Dialogue lies at the
hearth of communication and plays a central role in communication (Gutierrez- Garcia, 2008).

Listening to the stakeholders’ concerns will give university administrations the opportunity to make well planned
decisions. Thus, another contribution of dialogue with the stakeholders is the reduction of conflicts due to the
increased confidence between the parties (Burchell and Cook, 2008). The engagement established on a healthy
dialogue with stakeholders may lead to the inclusion of stakeholder demands and expectations to become a part
of decisions made by the university administrators (Steinmann and ZerfaR, 1993). The inclusion of the
stakeholders’ expectations shaped via dialogue to the decision process will add value to the good governance
practices. Focusing on stakeholders with legitimate expectations and managing the relationships with them will
contribute towards transparency (Columbine, 2009) which is the fundamental ingredient of good governance.

There are numerous tests for evaluating the website usability. WAMMI is a one of the most popular evaluation
tool for websites. It was developed by Human Factors Research Group (HFRG) in 1999. WAMMI is based on a
questionnaire filled by visitors of a website, and gives a measure of how useful and easy it is to use the visitors
found the site (Claridge and Kirakowski, 2011).

As mentioned previously WAMMI proposes five factors to assess the usability of websites: Attractiveness,
controllability, efficiency, helpfulness and learnability (http://www.wammi.com/demo/graph.html):

Research Methodology

The main purpose of this research is to measure the usability of the NKU website. The research employed non-
probability convenience sampling methods to collect data from NKU students, faculty members and
administrative staff. This research was conducted during the period of December 2011 to January 2012. The
research was conducted by following two different methods simultaneously. First, some internal stakeholders
(students, faculty members and the administrative staff) were personally asked to respond to the online
questionnaire that was posted to the NKU website. Second, the link to access the questionnaire was forwarded to
all internal stakeholders via NKU email system. In order to encourage the participation a 50 Turkish Liras
(around 28$) gift check of an online bookstore was offered to a participant. The number of valid questionnaires
reached 339 as of 16 January 2012 which was the cutoff date for the survey implementation.

The first part of the research contains the demographic profile of respondents including gender, age, and position
at the NKU, internet usage duration and type of browser used. Second part is about the expectations of
participants about the usability of the university website. WAMMI questionnaire is employed for the research.
The WAMMI questionnaire is composed of three parts and has total of 22 questions. The questionnaire assesses
website usability by asking participants to compare their expectations against what they actually find on the
website on previously mentioned five dimensions, plus a 2 item construct of overall satisfaction. Five point
Likert scale was used to measure usability and satisfaction of NKU web sites anchored as “strongly agree=1" to
“strongly disagree=5". The final sections of the survey were composed of the optional communication details of
participants for lottery purposes and general feedbacks from participants about NKU web site as an open ended
question.

Research Hypothesis
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The research predicts that all five of the assumed usability factors are positively associated with the usability of
the NKU website. The first assumed usability factor is attractiveness.

H1: Usability of the NKU website is positively associated with its attractiveness.
H2: Usability of the NKU website is positively associated with its controllability.
H3: Usability of the NKU website is positively associated with its helpfulness.
H4: Usability of the NKU website is positively associated with its efficiency.
H5: Usability of the NKU website is positively associated with its learnability.

H6: Usability of web sites will be related with participants’ gender, age, internet experience and position at the
university

The research further inquired whether participants’ usability perceptions of NKU web sites have significant
differences based on gender, age, internet experience and position at the university. Gender is classified as a
dichotomous variable as males and females. Participants were grouped in two sections based on their age as
participants below middle age and participants above middle ages. Middle age is defined as 35 years of age.
Internet experience is investigated based on two groups as short term and long terms years of experience. The
cutoff point is decided as 5 years of experience. Hence, participants were assigned previously mentioned two
groups based on whether they have been using internet more or less than 5 years. The final participant
professional characteristic is whether they are students, academic personnel or administrative personnel.
Statistical differences were investigated among these three groups of professional careers.

Findings and Analysis
In this section, the descriptive statistics, regression analysis results to test the research hypothesis and major
findings will be presented.

The findings reveal that most of the participants were males (63,8%) and about one third were female (36,2%).
More than 60% of the participants were composed of students, 28% was faculty members and the rest (10,4%)
was administrative staff. More than 50% of participants were below 24 years of age. Since most of the
participants were students, this finding is not surprising. Almost half of the respondents (73,2%) were at the
university for less than 3 years. Since NKU is a relatively new university, established only 5 years ago, and most
of the participants were students, this result is expected. More than 82% of participants have been using the
internet for more than 5 years. The most frequently used internet browsers have turned out to be Chrome
(45,2%) and Internet Explorer (34,1%). Finally, 37% of the respondents indicated that they spend more than 60
minutes online each time they are connected and the percentage of respondents that spend less than 5 minutes
online is 27,6%.

Linear regression models were run to test six individual models. Before feeding in regression equations, the
items/questions representing dependent and independent variables as six constructs of WAMMI were aggregated
by using the method defined by Tavakolian (1989). In this method, the simple arithmetic average of each factor
was calculated. Further to make the factors more normally distributed and continuous, each aggregated factors’
logarithms were calculated. The regression results exhibit that all WAMMI constructs, except Control have
turned out to be significant with high significance degrees (p<0,001 and p<0,05). The WAMMI factors are
positively related with usability perceptions as it is hypothesized in underlying theory. Hypothesis 1, Hypothesis
3, Hypothesis 4 and Hypothesis 5 are accepted, however Hypothesis 2 is rejected.

The second set of regression tests are aimed to investigate whether demographic or professional differences
among survey participants would have caused any statistical differences in their usability perceptions of NKU
web site as proposed in Hypothesis 6. Gender has turned out to be a significant variable in predicting
participants’ perceptions on usability of NKU web site. Since the differences were observed based on males
when coding the dummy gender variable, it can be interpreted that males find NKU web site less usable
compared to their female counterparts, given the existence of negative coefficient. Age has not turned out to be a
significant variable. The usability perception of participants who are 34 years and older were significantly
different from the participants that are younger than 34 years. Similarly, professional differences have not caused
any differences in web site usability perceptions of participants as well. However, internet usage experience has
revealed significant differences in usability perceptions of participants. Participants with 5 years or more
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experience seem to be less satisfied with the usability of NKU web site compared to the ones who are less
experienced (less than 5 years).

Conclusion
Web sites are becoming key components of an organization’s survival in the globalized competition. University
web sites are no exception. The university website is not only a cost efficient and timely method to communicate
with various stakeholders. Statements mentioned above underline the vitality of usability issue for the websites.
Usability has assumed a great deal of importance in terms of satisfying web site users’ needs and expectations.

The study aims to measure the usability of the Namik Kemal University (NKU) web site via the five assumed
factors of usability: attractiveness, controllability, helpfulness, efficiency and learnability.

The results reveal that four of the five usability factors are positively related with usability perception as it is
hypothesized in the underlying theory. Research hypotheses that claim Usability of the NKU website is
positively associated with its attractiveness (Hypothesis 1), helpfulness (Hypothesis 3), efficiency (Hypothesis
4), and learnability (Hypothesis 5) are accepted. However hypothesis that claim usability of the NKU website is
positively associated with its controllability (Hypothesis 2) is rejected.

The demographics related (Hypothesis 6) findings of the study are interesting. Results show gender to be a
significant variable in predicting participants’ perceptions on usability of NKU web site. Male participants find
NKU web site less usable compared to their female counterparts, given the existence of negative coefficient. Age
has not turned out to be a significant variable. Similarly, occupational differences have not caused any
differences in web site usability perceptions of participants. However, internet usage experience has revealed
significant differences in usability perceptions of participants. Participants with 5 years or more experience seem
to be less satisfied with the usability of NKU web site compared to the ones who are less experienced (less than
5 years).

Usability of the website plays a central role in establishing a healthy communication between the university and
its stakeholders. The healthy communication between the university management and the stakeholders can
undoubtedly contribute to well governance of the university in many ways. University web sites serve as
platform that stakeholders can voice their concerns and demands from the university administration. Listening to
the stakeholders’ concerns will give university administrations the opportunity to make well planned decisions.
Thus, another contribution of dialogue with the stakeholders is the reduction of conflicts due to the increased
confidence between the parties. The engagement established on a healthy dialogue with stakeholders may lead to
the inclusion of stakeholder demands and expectations to become a part of decisions made by the university
administrators. The inclusion of the stakeholders’ expectations shaped via dialogue to the decision process will
add value to the good governance practices. Focusing on stakeholders with legitimate expectations and managing
the relationships with them will contribute towards transparency which is the fundamental ingredient of good
governance.
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Abstract

Online learning is widely implemented particularly in higher learning institutions. Previous studies used various
analytical methods to understand students’ learning in online settings. However, these studies were carried out to
understand either qualitative or quantitative aspects of online learning processes. This paper presents an
integrated analytical model to gain knowledge on both quality and quantitative aspects of students’ online
learning processes. By integrating content analysis and educational data mining technique, this paper proposed
that students’ learning processes (such as learning pathways) are made visible and stakeholders can benefit from
the results obtained using the integrated analytical model.

Keywords: Online learning; content analysis; educational data mining; analytical model

Introduction

The widespread used of online learning particularly in higher learning institutions has raised the interest in
investigating the processes involved in online learning. Many analytical techniques were applied to obtain the
knowledge about the advantages of online learning towards students’ learning outcome and only few studies
focus on students’ learning processes. Researchers used different techniques depending on the type of
information that they were looking for regarding students’ online learning processes. Despite the various
techniques of evaluating students’ online learning processes, rare works were found that integrated techniques to
analyze learning processes from qualitative and quantitative aspects. For example, [1] used content analysis and
social network analysis to investigate students’ interaction behaviour in online learning. From this investigation
they were able to show the network structure of students’ interacting in online discussions [1]. However, how
these interactions can be related to students online participation quantitatively was not reported. Inversely, from
quantitative aspect, Macfadyen and Dawson [2] investigated students’ online participation using students’ server
log files and were able to predict the variables that contributed to students’ future better performance. They
applied the data mining technique. However, the quality aspect of students’ learning was neglected. As proposed
in this paper, an integrated analytical approach is beneficial to overcome each other’s weaknesses [3]. This paper
proposed the integration of content analysis and data mining technique for a more fruitful and visible knowledge
on students’ online learning processes.

Content Analysis to Evaluate the Quality Aspects of Online Learning

Elo and Kyngas [4] stated that content analysis can be in deductive or inductive way and that it is where analysis
of written, verbal or visual communication messages is made. Previous studies used content analysis technique
to code students’ online messages. As a result, they were able to obtain information such as students’ knowledge
construction [5], students’ critical thinking [6], students’ metacognition [7] or problem-solving strategies [8] in
online discussions. By analyzing students’ written messages, students’ cognitive engagement in online learning
can be ‘observed’ [9]. Through written messages, students are found to externalize their thoughts by arguing on
statements, support and challenge other’s opinions [10]. Using these written thoughts, researchers and educators
are able to observe the extent of the students’ argumentation skills [11], higher order thinking and critical
thinking [10] as well as their knowledge construction [5, 12].
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To investigate different students’ behaviours, a spesific coding scheme has to be used. Various coding schemes
were developed particularly to evaluate students’ cognitive activities through their written postings such as for
coding students” knowledge construction [5,13], students’ argumentation [11] and students’ critical thinking
[14]. In fact, Marra et al [15] and Weltzer-ward [16] made critical comparison of the existing coding schemes to
find out the most reliable and relevant coding scheme for analyzing students’ online written messages.

Data Mining Technique to Evaluate the Quantitative Aspect of Online Learning

Online learning often stands on the platform of Learning Management Systems (LMS) such as Moodle, WebCT
and Blackboard. These platforms store bulks of data which can be analyze to produce useful knowledge about
students’ learning in online settings which make it suitable to mine these data into useful information about
students’ learning process in online setting [2, 17, 18]. Data mining for education is a new field where the
common application of data mining is in business where entrepreneurs can benefit from data mining for the
knowledge of customer relationship management, supply chain optimization or demand forecasting [19].

In the education field, data mining technique is commonly used to predict students’ future performance [17,18].
Using this technique, algorithms such as clustering or decision tree are used to perform mining process and in the
end, the data mining process is able to determine which variable can predict better future performance [19, 20].
However, research in the area of educational data mining often used data retrieved from LMS database [20, 21]
but the data to measure the quality of students’ online learning is often left out because data cannot be
automatically retrieved from the LMS database but has to be manually coded from students’ discussion scripts.

Qualitative and Quantitative Aspects of Online Learning

Given the current education context, it is shown that assessing both qualitative and quantitative aspect of
students’ online learning is of equal importance. However, what is lacking is that both qualitative and
quantitative aspect of students’ learning are assessed separately where instead they should both be investigated
simultaneously. This is because, researchers found that students’ participation in online learning is plentiful;
where the students are found to be actively learning in online learning and that the density of interaction is high
[22], but it does not necessarily concludes that students’ are indeed ‘learning” because most of them results from
social regulations rather than on-task discussions [23].

In this research, we suggest an integrated approach to assess both aspects of students’ online learning. To
investigate the quality of online learning, students’ written messages in online discussion are analyzed using
content analysis technique. On the other hand, the data on students’ participation in online learning for
quantitative assessment is retrieved from the available Learning Management System (LMS) databases and is
further analyzed using the data mining technique. We present examples on how the model can be applied for
researchers and educators.

The Integrated Analytical Model

The model in Figure 1 shows how both technique; content analysis and data mining, are integrated for quality
(students’ discussion scripts) and quantitative (students’ server log files) evaluation of students’ online learning.
The sequential steps for using the model are discussed accordingly.

A _. |
Students” server log files Students” discussion scripts @

E.ducal}nrl:!] data Content analysis

Yy

Knowledge
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Fig. 1. The integrated analytical model for analyzing students’ online learning processes.
Step 1: Data collection from LMS database — students’ server log files and discussion scripts

The initial step is to retrieve data from LMS database. Researchers might want to consider data related to
students’ login frequency, number of posted messages, frequency of viewing discussions, frequency of viewing
learning resources (notes, web links) or number of assignments completed. The retrieved data can be easily
imported to spreadsheet such as Microsoft Excel software or SPSS. Researchers may also want to calculate the
time that they spent in online learning.

Step 2: Coding messages using content analysis technique

Students’ discussion messages can be retrieved from the LMS database or be directly copied from the online
discussion’s interface. In Figure 2, researchers can see the students’ interaction explicitly such as who is
responding to whom, the messages that they posted, the frequency of the messages posted or the time that they
posted the message. Next, content analysis is carried out by choosing the appropriate coding scheme, unit of
analysis and finally carrying out statistical analysis on the coded scripts.

Re: Dynamic Pink
by - Friday, 21 Octaber 2011, 09:37 PM

the pic is blur..n the colour of the background is too red

Show parent | Edit | Spiit | Delete | Reply

Re: Dynamic Pink
by NURBIHA BINTI A. SHUKOR 11430 - Baturday, 22 Octaber 2011, 07:35 AM

What caused the Pic to be blur? How can we avoid blur picture in a website??
Show parent | Edit | Split | Delete | Reply

Re: Dynamic Pink

by - Saturday, 22 October 2011, 08:29 AM

maybe we can use the picture that have not too small in size or do not resize the small picture
Show parent | Edit | Split | Delete | Reply

Re: Dynamic Pink
by’ - Saturday, 22 Ogtober 2011, 10:43 AM

maybe another reason the image cannot be displayed because It contains errors for that image..as what fida said kmfurc..hlh\&
anyone to add extra reason

Show parent | Edit | Split | Delete | Reply

Fig. 2. Example of retrieving students’ written messages directly from the discussion board.
Choosing the coding scheme

As previously described, a coding scheme has to be chosen depending on the quality aspect that the researchers
would like to investigate [24]. There are various coding schemes for investigating the quality aspects of online
learning such as coding schemes on students’ knowledge construction [5], students’ critical thinking [6],
students’ metacognition [7] or problem-solving strategies [8].

Choosing the unit of analysis

Next, the researchers coded the messages by deciding on which unit of analysis to be used (see further
explanation in Rourke et al. [25]). For example, Shukor et al., [26] used ‘meaning’ as the unit of analysis for
coding students’ level of cognitive engagement through students’ discussion scripts. Rourke et al., [25] discussed
the issues on choosing the appropriate unit of analysis for coding discussion scripts as a crucial part particularly
for reliability of the obtained data. To handle various drawbacks on the chosen unit of analysis, the researchers
could report on the inter-rater reliability of their procedures using Cohen Kappa, percent of agreement, Scott Pi,
or Krippendorf Alpha.

Statistical analysis on coded discussion scripts



Finally, researchers may want to carry out descriptive statistics to know generally the sum, mean, median,
standard deviation on the coded discussion scripts. As such, the information on which codes appeared the most
or vice versa can be obtained. The results can be combined with the data set from students’ server log files.

In Table 1, we show an example where a coding scheme for investigating students’ knowledge construction by
Van der Meijden [5] was chosen and students’ discussion scripts were coded by using ‘meaning’ as the unit of
analysis. For example, Van der Meijden [5] categorized students’ cognitive contributions into high and low-
levels. Examples of high-level cognitive contributions are represented by codes such as CHV 2 (Asking
questions that require elaboration), Cl 2 (Giving information with elaborations) or CHG 2 (Answering questions
with elaborations). For low-level of cognitive contributions, the representatitive codes are CIE (Evaluating the
content), Cl 1 (Sharing information without elaboration), CHG 1 (Answering questions without elaboration).
The frequency of each codes were tallied with students’ data from their server log files (such as login frequency)
to produce a complete data set and now ready for data mining.

Table 1. Example of a complete data set ready for data mining

*Student *Add *View *Login  *Resource **High-level **| ow-level
post  Discussion View contribution contribution
based on coding based on
scheme coding
scheme

S1 26 119 28 14 8 6

S3 42 329 120 136 11 14

S5 21 186 58 46 5 6

S8 16 194 49 33 5 5

S9 34 223 82 7 8 5
S10 14 129 71 67 3 4
S12 27 125 51 55 8 10
S15 44 176 59 29 8 8

S2 21 142 40 45 6 8
S13 42 223 77 24 8 7

S6 11 47 30 38 2 4
S14 8 249 142 115 2 4
S18 26 123 48 6 3 6

S7 21 234 97 73 6 9
S19 24 69 21 3 4 7
S20 16 51 12 8 2 3
S11 55 186 40 2 8 25
S17 25 77 24 38 2 13

S4 33 247 33 22 4 13
S16 68 243 76 44 9 23
Total 574 3372 1158 805 112 180
Mean 28.7 168.6 57.9 40.25 5.6 9

* Data retrieved from LMS database ** Data obtained from coded discussion scripts

Step 3: Educational data mining

The complete data set containing both the quality and quantity aspects of students’ online learning experience is
now ready for mining. A variety of data mining software can be used for this purpose. There are for commercial
used (for example Statisca or Oracle Data Miner) or open source software used (for example WEKA or
KNIME). First, you may want to list the variables set for filtration as shown in Table 2. The frequency of the
codes resulting from content analysis technique should be included as well.

Table 2. Variables set for filtration in data mining

Variable Name Description

ID User ID

MarkPost Students’ post-performance test scores

LoginFre Total frequency of LMS logins

AssCor Total frequency of accessing course materials

NoPosting Total number of discussion board messages
posted

*NoCHV2 Total number of messages of CHV2 level posted

*NoCHG2 Total number of messages of CHG2 level posted

*NoClI2 Total number of messages of CI2 level posted

*NoACCEPT+ Total number of messages of ACCEPT+ level
posted

*NoNACCEPT+ Total number of messages of NACCEPT+ level
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posted

*NoCHV1 Total number of messages of CHV1 level posted

*NoCHVER Total number of messages of CHVER level
posted

*NoCHG1 Total number of messages of CHG1 level posted

*NoClI1 Total number of messages of CI1 level posted

*NoCIT Total number of messages of CIT level posted

*NoCIE Total number of messages of CIE level posted

*NoACCEPT- Total number of messages of ACCEPT- level
posted

*NoNACCEPT- Total number of messages of NACCEPT level
posted

NoHCog Total number of high-level cognitive
contributions

NoLCog Total number of low-level cognitive contributions

NoCog Total number of discussion board messages
posted

*Codes obtained from Van der Meijden (2005) coding scheme

Next, data mining can be carried out by choosing either clustering or decision tree algorithm to mine the data. A
more detailed data mining procedures is discussed by Hung and Zhang [21]. An example of the overall result is
illustrated in Figure 3.

Using decision tree, Figure 3 shows the integrated analytical model is able to illustrate students’ pathway to
achieve either high (H), high-low (HL) or low (L) level of cognitive engagement in online learning. For
example, students have to share more than zero (0) messages of the CIE category and posted less than or equal to
six messages from the ClI 1 category to achieve high grades (H) (see Figure 3). From the result in Figure 3, it is
also shown that only four variables (CI 1, CIE, Cl 2 and CHG 1) are related to students’ learning for achieving
either H, HL or L performance. Variables such as students’ frequency of logging in are not related to students’
success or failure in learning processes.

Fig. 3. Example of result by applying integrated analytical model to illustrate students’ online learning processes.

Relevance of integrated model to stakeholders

The findings by using the proposed integrated model are very useful to illustrate the degree of students’ learning
in online learning settings. Students can benefit from the present research by being able to know their degree of
learning in online settings. Being at low-level, students can further propose self-intervention to enhance their
learning performance and students at the higher-level will be encouraged to maintain their current performances.
Other than that, the students will be able to discover the important aspects of learning that should be emphasized
for better future learning performances (for example, either sharing information or arguing is more important).

Other than that, the findings by applying the integrated model would suggest to the academicians and educators
on the domains of learning that affects the students’ performance the most. From the knowledge gained in this
research, the educators can emphasize more in specific areas that contribute for better future learning
performances. Educators can benefit by proposing early planning, mediation or intervention to their students at
hand.
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Conclusion

Previous studies have established the method of analyzing students’ online learning processes either qualitatively
or quantitatively. However, analyzing students’ online discussions from both perspectives is still in its beginning
stages in Educational Technology establishments. The presented integrated model for studying students’ online
discussions will be able to enrich the current methods of evaluating students’ online learning at greater depth.
Educators and researchers will both benefit from the knowledge of this paper by assistance on better evaluation
on students’ online learning processes which is normally difficult to be carried out.
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Abstract

This study focused on the relationship between the use of technology for reading, students’ attitude towards reading, and self-
regulation to predict reading scores in PISA 2009. The sample of this study included 15 year-old students from Turkey
(N=4996). Structural equation modeling (SEM) was used to create latent variables for technology for reading, attitude
towards reading, and self-regulation; and to estimate the path coefficients between these latent variables and reading scores.
Results showed that technology usage for reading and attitude towards reading were significantly related to reading scores.
Self-regulation had indirect effects on reading scores through attitude towards reading and technology usage for reading.

Keywords: PISA; Technology; Self-Regulation; Structural Equation Modeling.

Introduction

As accessibility of new technologies has increased due to reduced cost, the computers and related
technologies have been a substantial influence for students, teachers, and schools in the last decade. There is a
widespread recognition of the positive impact of technology on educational outcomes. It is not difficult to use
these technologies for today’s students because “technology is assumed to be a natural part of the environment”
(Oblinger, 2003, p. 38). That is why Prensky (2001) named today’s students as “Digital Natives”. According to
Prensky (2001), students have substantially changed, and have been educated differently than their teachers.
Hence, it is important to understand how “Digital Natives” utilize technology and how it can be linked to their
academic performance.

There are many ways to include technology in educational settings to improve students’ learning
performance. Schools and teachers have embedded technology into their curriculums and teaching techniques to
benefit from that. In addition to direct benefits of using technology in academic performance, there may also be
indirect effects on educational outcomes. For instance, using computers for entertainment (e.g., games) may
contribute to the improvement of a technology user’s developmental skills such as attention and memory.

The significance of using technology in education is also connected with other learning theories such as self-
regulation. Technology use and self-regulation activities are interrelated acts. Students mostly tend to use
technology and enjoy it by themselves. Moreover, they regulate themselves to benefit from it for various reasons.
That is why students who use self-regulatory strategies frequently may have an inclination to use more
technology, and accordingly improve their learning performance. Self-regulation is a personal characteristic that
can be influenced by several factors (Zimmerman, 2002) such as training (Wang, Quach, & Rolston, 2009).
Hence, it is crucial for teachers to train and guide students to become more self-regulated learners by using
necessary strategies (Schunk & Zimmerman, 2007) because students may not be aware of its necessity for their
academic performance.

This article aims to summarize the idea that self-regulation is crucial and useful for reading ability and
achievement (Souvignier & Mokhlesgerami, 2006; Swalander & Taube, 2007). Additionally, technology use for
reading and its relation with using self-regulatory activities in reading are discussed. An SEM model is
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constructed to explain the relations between students’ technology use, self-regulation, attitude towards reading,
and reading scores.

Theoretical Framework

Self-regulation is a concept that refers to a learner’s ability to regulate and control his learning process with
using necessary strategies. According to Zimmerman (1998), there are three self-regulation phases: forethought,
performance control, and self-reflection. There are also several strategies that self-regulated learners use to self-
regulate themselves in these three phases. For example, Zimmerman (1989) listed 14 self-regulation strategies
and described them. It should be noted that students have different self-regulation capabilities; therefore, they
may use these strategies differently (Schunk & Zimmerman, 2007). Moreover, they tend to use these strategies
when they are convinced of their benefits (Souvignier & Mokhlesgerami, 2006). Because self-regulated learning
is a “dynamic and developing process” (Boekaerts & Corno, 2005, p. 208), self-regulatory activities may also
foster accomplishment in some other academic factors such as self-efficacy (Schunk, 1991) and problem solving
(Bielaczyc, Pirolli, & Brown, 1995). Although the benefit of self-regulated learning is widely accepted, it is very
crucial for students to “select, combine, and coordinate cognitive strategies in an effective way” (Boekaerts,
1999, p. 447).

Having a better performance in reading comprehension requires students to follow several steps. Souvignier
& Mokhlesgerami (2006) stated that reading can be supported by using embedded self-regulation strategies into
instruction such as organizing the learning process, summarizing the text, and monitoring the understanding. As
students learn and apply useful reading strategies, they can improve their reading comprehension (Paris, Lipson,
& Wixson, 1983; Guthrie, Schafer, Wang, & Afflerbach, 1995; Sung, Chang, & Huang, 2008).

Many researchers have tried to show the relation between self-regulation and academic achievement. For
example, Souvignier & Mokhlesgerami (2006) conducted an experimental research and provided three different
programs teaching fifth-grade students how to use self-regulation reading strategies. They compared the
experimental group with the control group, and found that these programs helped students to improve their
reading skills as a result of learning and practicing self-regulatory strategies. Smith, Borkowski, and Thomas
(2008), in a longitudinal study, examined the role of self-regulation on early reading readiness skills and later
reading competence with a sample of 157 children from an at-risk group. They concluded that self-regulation is
helpful for at-risk students to improve reading performance in the long term. The study also showed the
importance of self-regulation in children’s development. Children’s potential reading and achievement problems
can be eliminated by improving their self-regulatory skills at their early age (Smith, Borkowski, & Thomas,
2008).

Swalander and Taube (2007) investigated the relation between the reading ability of eight grade students with
several other factors such as reading attitude, family based prerequisites, and self-concept. Family based
prerequisites refer to parents’ education level and students’ accessibility to reading materials such as books and
daily newspapers at home. After drawing an SEM model based on obtained data, it was found that attitude to
reading, self-concept, and family based prerequisites are strong predictors of students’ reading ability (Swalander
& Taube, 2007). It was also argued by the authors that self-concept had a very high influence on reading ability
either directly or indirectly (through reading attitude), and it can be fostered by a reading friendly family
environment. It is important to note that immediate environment has influence on students’ attitudes.

In conclusion, it is essential to explore the relation of students’ technology use in immediate environments
with self-regulation and their achievement. This study focuses on the relationship between technology, self-
regulation, and students’ reading scores in an international assessment.

Method
Data source and participants

The cross-sectional data for this study come from the 2009 administration of the Programme for International
Student Assessment (PISA) that is an internationally standardized assessment jointly developed by participating
countries and administered to 15-year-olds in schools. PISA is an assessment of domains such as reading,
mathematical, and scientific literacy. In addition to content assessments, PISA includes student, parents, and
school surveys that have questions related to students’ and parents’ background, students’ attitude towards
reading and information and communication technologies (ICT).

The target population of this study was 15-years old students who participated in PISA from Turkey. The data
included 4996 students (male=2551, female=2445) from 170 schools in Turkey. 169 of 170 schools were public
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schools while only 1 school was privately funded. Table 1 provides a summary of gender and grade level
information from the sample of this study.

Table 1. A summary of Turkish students who participated in PISA 2009

Female Male Total
Grade N % N % N %
7 6 2 18 7 24 5
8 42 1.7 71 2.8 113 2.3
9 483 19.8 775 30.4 1258 25.2
10 1796 73.5 1597 62.6 3393 67.9
11 112 4.6 84 3.3 196 3.9
12 6 2 6 2 12 2

Observed variables

The observed variables used in this study were the questions in PISA Main Student Survey and reading scores
in 2009 PISA results. Three main questions and their sub-questions were used: 1) Q24: How much do you agree
or disagree with these statements about reading? 2) Q26: How often are you involved in the following reading
activities? 3) Q27: When you are studying, how often do you do the following? Question 24 had eleven sub-
questions related to students’ attitude towards reading. Answers were based on a 4-point scale (strongly disagree,
disagree, agree, strongly agree). Question 26 had seven sub-questions related to students’ reading behaviors
using technology. Answers were based on a 5-point scale (don’t know what it is, never or almost never, several
times a month, several times a week, several times a day). Question 27 had sub-questions related to students’
study behaviors. It had originally 13 sub-questions but only eight of them, which refer to self-regulation
activities, were used in this study. Answers were based on a 4-point scale (almost never, sometimes, often, and
almost always). These questions were provided in Appendix. The only continuous variable obtained from the
PISA data was reading scores. In PISA, five different reading scores were reported using different sample
weights. In this study, the average of those five reading scores was used as a single reading score.

Missing values

Missing data is a ubiquitous problem in social science data. Respondents do not answer every question,
countries do not collect statistics every year, archives are incomplete, and subjects drop out of panels (Honaker,
King, & Blackwell, 2011). Missing responses makes the conduct of statistical analyses as well as the calculation
of scores difficult (Finch, 2010). The data from PISA Student Main Survey also have lots of missing
observations. Listwise deletion of missing observations would have removed 80% of the data. Therefore, in
order to preserve the original structure of the data, Amelia 11 software (Honaker, Joseph, King, Scheve, & Singh,
2002) program was used for handling missing data. Amelia Il performs “multiple imputation” that is a general
approach to data with missing values. This method creates multiple imputed versions of the incomplete data set
so that all the information in data with missingness can be appropriately used for data analysis. Amelia Il draws
imputations of the missing values using a novel bootstrapping approach based on the expectation maximization
with bootstrapping (EMB) algorithm (Honaker, King & Blackwell, 2011). After missing data were replaced by
the imputed data from Amelia Il, all observations from the 4996 participants in PISA were available for data
analysis.

Structural equation models

This study employed a structural equation modeling (SEM) approach to analyze the 2009 PISA data and used
AMOS 18 software. AMOS 18 uses a maximum likelihood (ML) method for obtaining estimates of the
parameters. By using ordinal items and reading score from PISA, three SEM models were fit the data. The first
model included two latent factors: Self-regulation and attitude towards reading. Technology for reading latent
factor was added to the second and third models. Technology for reading was based on the items from Question
26. Self-regulation was based on the items from Question 27. Attitude towards reading was defined based on the
items from Question 24. Reading scores were used as the dependent variable in all analyses. First, the
measurement model was validated through confirmatory factor analysis and fit the structural model through path
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analysis with latent variables (Kline, 2005). The modification indices obtained from each analysis in AMOS 18
were used to modify items defining latent dimensions and the paths between the variables.

First model defined two latent dimensions (Attitude towards Reading and Self-Regulation). These two latent
dimensions were used to predict reading scores. In the second model, Technology for Reading dimension was
added to the model and this dimension was also used to predict reading scores. In the last model, two items
defining Technology for Reading dimension were removed based on the modification indices and the model was
fit with the rest of the items.

Evaluation of model fit

Goodness-of-fit criteria, including root mean square error of approximation (RMSEA), Tucker-Lewis Index
(TLI), and comparative fit index (CFI), were used to determine the overall data-model fit for the SEM models.
The literature contains different recommendations about the type, number, and cut-off values for goodness-of-fit
required to be reported. TLI and CFI values greater than 0.90 are considered acceptable, and values greater than
0.95 are considered a good fit (Browne and Cudeck, 1993; Hu & Bentler, 1999; Kline, 2005). RMSEA values
smaller than 0.05 are usually considered as a close fit, values equal to or greater than 0.10 as a poor fit (Browne
and Cudeck, 1993; Hu & Bentler, 1999; Kline, 2005). In addition to these fit indices, the chi-square (y2) test of
model fit was provided as an indicator of model fit.

Results

In Model 1, two latent variables (Self-Regulation and Attitude towards Reading) and reading score were used
to examine their relation. Before the analyses, the two latent variables were checked to see whether observed
variables were measuring the corresponding latent variables. It was verified by the confirmatory factor analysis
that the observed variables were measuring the latent variables appropriately. It was important to see how
reading score could be predicted by using self-regulation activities in reading and attitude towards reading. SEM
analysis was conducted using maximum likelihood (ML) method. The Chi-square was 475.44 with the degrees
of freedom of 168, which also indicated a significant result (p<0.000). TLI (.876), CFI (.891), and RMSEA
(.056) were in acceptable range in terms of an acceptable fit. According to the theoretical framework, this result
was anticipated. However, when the modification indices were checked, the path from Self-Regulation to
Reading Score was not significant. Therefore, the path was deleted in the next model and a new latent variable
named Technology for Reading was added to see its relation with reading score as indicated in the theoretical
framework.

In Model 2, Technology for Reading was added into the model as a new latent variable to test the relation of
using technologies for reading with other latent variables and reading score. First, a CFA analysis was conducted
with the observed variables to see if those items were measuring the Technology for Reading adequately. As
indicated above, the path from Self-Regulation to Reading Score was deleted due to its insignificance. Two paths
were added into the model; from Self-Regulation to Technology for Reading, and Technology for Reading to
Reading Score. In this model, all paths were significant. The Chi-square was 1004.85 with the degrees of
freedom of 319, which also indicated a significant result (p<0.000). However, goodness-of-fit criteria were
indicating less fit compared to Model 1. The reason for having poorer TLI (.856), CFI (.869), and RMSEA
(.057) results were examined and decided to modify Technology for Reading latent variable based on the
modification indices. As a result, two observed variables were deleted from the model.

In Model 3, two observed variables were removed from the Technology for Reading latent variable. The
removed variables were Chat Online and Group Discussions. These variables were less related to the use of
technology for reading than other variables because these variables were based on entertainment-focused acts.
Also, since we wanted to relate self-regulation with technology, it was proper to keep the variables that were
self-based and remove group-based variables, which were Chat Online and Group Discussions. In this model, the
Chi-square was 691.2 with the degrees of freedom of 270, which also indicated a significant result (p<0.000). In
terms of goodness-of-fit criteria, Model 3 had better fit results than previous models (TLI (.891), CFI (.901), and
RMSEA (.048)). Additionally, all paths were significant. Reading Score was significantly predicted by the latent
variables, Attitude towards Reading and Technology for Reading variables. Figure 1 presents the standardized
factor loadings and parameter estimates for the paths of the final structural model.
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Figure 1: Path diagram for SEM Model 3

The final model was accepted to have a good fit in terms of goodness-of-fit criteria, including root mean
square error of approximation (RMSEA), Tucker-Lewis Index (TLI), and comparative fit index (CFI). On the
other hand, chi-square (5?) test values were significant that may not be expected from a good fit. However, 32 is
not adequate criterion for test of model fit by itself because it “is sensitive to sample size because as sample size
increases (generally above 200), the * has a tendency to indicate a significant probability level” (Schumacker &
Lomax, 2004, p. 92). Therefore, in terms of chi-square test, the value of CMIN/DF, which is the ratio of chi-
square value to the degrees of freedom, can be considered to see the improvements among the models. In our
case, this ratio was 2.83, 3.15, and 2.56 respectively. This also indicates that the final model was the best fit
model. Table 2 gives a summary of the fit indices for each model.

Table 2. Summary of goodness of fit indices from three SEM models in the study

SEM Model Y df CFI TLI RMSEA
Model 1 475.44 168 .89 .87 0.56
Model 1 1004.85 319 .87 .85 0.57
Model 3 691.20 270 .90 .89 0.48

The results from the final model (Model 3) indicated that there is a positive relationship between Self-
regulation and other latent variables. Self-regulation predicted Attitude towards Reading better than Technology
for Reading. As explained earlier, the path between Self-regulation and Reading Score was not statistically
significant in Model 1. Therefore, this path was not included in Model 2 and Model 3. Self-regulation had an
indirect effect on Reading Score through Technology for Reading and Attitude towards Reading. Similarly, there
was a positive relationship between Reading Score and other latent variables (Technology for Reading and
Attitude towards Reading) although the path coefficients from these latent variables to Reading Score were not
very high. Technology for Reading and Attitude towards Reading had very similar path coefficients, meaning
that these latent variables were able to predict Reading Score equally well.
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Discussion

Both self-regulation and technology usage have been important parts of education and instruction. It is
important to examine the impact of these factors on students’ achievement. This study focused on the
relationship between self-regulation, technology usage, and their impacts on students’ reading score in an
international standardized assessment, PISA. Structural equation modeling approach was used to create latent
variables representing technology usage, self-regulation, and attitude towards reading. The observed variables
for these latent variables were obtained from the PISA Main Survey that has survey items about technology
usage, attitude towards reading, etc. for participating students.

The initial theory in this study was that there might be a significant direct relationship between technology
usage and reading scores and also between self-regulation and reading scores in PISA. However, the results
showed that there was not a significant direct relationship between reading scores and self-regulation. Instead,
self-regulation had an indirect effect on reading scores through reading attitude and technology use for reading.
There was a moderately strong relationship between technology usage, attitude towards reading, and reading
scores. The results indicated that students tend to get higher reading scores if they are able to use technology for
reading and they have a positive attitude towards reading.

Although the indirect relationship between self-regulation and reading scores was not anticipated from the
beginning, there are several important implications of this finding. First, the results of this study imply that
attitude towards reading can be improved by self-regulation activities. It can be explained to students that they
would learn more by employing very simple strategies during their learning process. It is important to note that
students use more self-regulation strategies as they believe in the benefits of self-regulation (Souvignier &
Mokhlesgerami, 2006). Second, today’s students are living with technology, and this study shows that
technology usage may have a positive effect on reading scores. Furthermore, combining self-regulation with
proper technologies could reveal better reading performance for students.

Apart from the relationship between self-regulation and technology usage, students need to be fostered to
learn and use self-regulatory activities because the literature shows that self-regulation is associated with other
important factors such as self-efficacy (Schunk, 1991). In terms of reading achievement, self-regulation
activities can be used to comprehend more from readings. Because students may be knowledgeable about using
self-regulation strategies, teachers could embed the same activities into the instruction and demonstrate students
how to be a self-regulated learner. There are many methods to improve students’ metacognitive skills in reading
such as summarizing the text, taking notes, relating the texts, and self-monitoring. Primarily, teachers need to
learn and practice these methods and then apply them in their classrooms to improve students’ performance in
reading.

References

Bielaczyc, K., Pirolli, P. L., & Brown, A. L. (1995). Training in self-explanation and self-regulation strategies:
Investigating the effects of knowledge acquisition activities on problem solving. Cognition and
Instruction, 13, 221-252.

Boekaerts, M. (1999). Self-regulated learning: Where we are today. International Journal of Educational
Research, 31(6), 445-457.

Boekaerts, M., & Corno, L. (2005). Self-regulation in the classroom: A perspective on assessment and
intervention. Applied Psychology: An International Review, 54, 199-231.

Browne, M., & Cudeck, R. (1993). Alternative Ways of Assessing Model Fit. In K. A. Bollen & J. S. Long

(Eds.), Testing Structural Equation Models (pp. 136-162). Newbury Park, CA: Sage.
Finch, W. H. (2010). Imputation methods for missing categorical questionnaire data: A comparison of
approaches. Journal of Data Science, 8, 361-378.
Guthrie, J. T., Schafer, W., Wang, Y. Y., & AZerbach, P. (1995). Relationships of instruction to amount of
reading: An exploration of social, cognitive, and instructional connections. Reading Research
Quarterly, 30, 8-25.
Honaker, J., Joseph, A., King, G., Scheve, K., & Singh, N. (2002). Amelia: A Program for missing data
(Windows version). Cambridge, MA: Harvard University.

Honaker, J., King, G., & Blackwell, M. (2011). Amelia Il: A program for missing data. Journal of Statistical
Software, 45(7), 1-47.

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indices in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation Modeling 6, 1-55.

Kline, R. B. (2005). Principle and Practice of Structural Equation Modelling. New York: Guilford Press.

Oblinger, D. (July/August, 2003). Boomers, gen-Xers, and millennials: Understanding the "new students".
EDUCAUSE Review, 38(4), 37-47. Retrieved April 22, 2012, from



http://net.educause.edu/ir/library/pdf/ERM0342.pdf

Paris, S. G., Lipson, M., & Wixson, K. (1983). Becoming a strategic reader. Contemporary Educational
Psychology, 8, 293-316.

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon, 9(5), 1-2.

Schumacker, R. E., & Lomax, R. G. (2004). A beginner’s guide to structural equation modeling (2™ ed.).
Mahwah, NJ: Lawrence Erlbaum.

Schunk, D. (1991). Self-efficacy and academic motivation. Educational Psychologist, 26(3/4), 207-231.

Schunk, D., & Zimmerman, B. (2007). Influencing children's self-efficacy and self-regulation of reading and
writing through modeling. Reading Writing Quarterly, 23(1), 7-25.

Smith, L. E., Borkowski, J. G., & Whitman, T. L. (2008). From reading readiness to reading competence: The
role of self-regulation in at-risk children. Scientific Studies of Reading, 12, 131-152.

Souvignier, E., & Mokhlesgerami, J. (2006). Using self-regulation as a framework for implementing strategy
instruction to foster reading comprehension. Learning and Instruction, 16, 57-71.

Sung, Y., Chang, K., & Huang, J. (2008). Improving children’s reading comprehension and use of strategies
through computer-based strategy training. Computers in Human Behavior, 24, 1552-1571.

Swalander, L., & Taube, K. (2007). Influences of family based prerequisites, reading attitude, and self-regulation
on reading ability. Contemporary Educational Psychology, 32, 206-230.

Wang, C., Quach, L., & Rolston, J. (2009). Understanding English language learners’ self-regulated learning
strategies: Case studies of Chinese children in U.S. classrooms and home communities. In C. C. Park,
R. Endo, S. J. Lee, & X. L. Rong (Eds.), New perspectives on Asian American parents, students, and
teacher recruitment (pp.73-99). Charlotte, NC: Information Age Publishing.

Zimmerman, B. J. (1989). A social cognitive view of self-regulated academic learning. Journal of Educational
Psychology, 81(3), 329-339.

Zimmerman, B. J. (1998). Developing self-fulfilling cycles of academic regulation: An analysis of exemplary
instructional models. In D. H. Schunk & B. J. Zimmerman (Eds.), Self-regulated learning: From
teaching to self-reflective practice (pp. 1-19). New York: Guilford.

Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory into Practice, 41(2), 64-70.

45


http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A(Souvignier%2C+E.)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A(Mokhlesgerami%2C+J.)

Appendix A. The PISA Main Survey questions used in this study

Q24. How much do you agree or disagree with these statements about reading?
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Q26. How often are you involved in the following reading activities?
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Q27. When you are studying, how often do you do the following?
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Abstract

The subject of this paper is the movement of container traffic in the port of Koper and consequently, the comparison was
made with the container traffic in the port of Rijeka and Trieste in regard with the port of Koper. Container transport has a
direct impact on the general prosperity of the area of Koper and Slovenia as a whole. It is, therefore, important to identify the
factors influencing the container traffic in the Koper port and calculate the polynomial trend that approximates the movement
of container traffic in the port of Koper, assuming that the container traffic will be moving the same way as in the previous
period. From the proposed model with the processed data over the past twelve years via polynomial trend it is possible to
predict the behaviour of container traffic in the next five years.

Keywords: Port of Koper; container traffic; polynomial trend; explained sum of squares and residual su m of squares
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Introduction

In the EU port system, the ports of Trieste, Koper and Rijeka have been treated as a unique port system
(multi-port gateway region) which are supposed to undertake a part of the traffic flows of a unique European
TENT network in the unique European transport market in the near future. In addition, these ports compete with
northern Europe ports (Antwerp, Rotterdam, Bremen, Hamburg) for Central Europe markets as one harbour
region (north Adriatic). It's worth mentioning the Black Sea transport route and the Danube corridor which will
also represent an influential factor in the central European markets in the future. The purpose and goal of this
research is to predict the future movements of container traffic through the port of Koper via polynomial trend of
degree k.

Using the previous dynamics of container traffic movement, the movement of container traffic will be
estimated via trend-polynomial of degree k in the future. The results achieved may serve as guidelines for further
capital investments into port container terminal in order to avoid terminal overcapacity. The paper presents the
essential features influencing the attraction of container traffic in Koper traffic route.

The case study is to determine the relevant features of container traffic, quantify the elements of dependent
variable Y and independent variable X, examine the movement of container traffic in the port of Koper, evaluate
the movement of container traffic in the port of Koper.

In this case, the dependent variable Y is the number of TEU units in the port of Koper, while X represents the
time (the value of the independent variable). In this paper container traffic has been analysed in the port of Koper
by polynomial trend of degree k. A simple regression model was used and furthermore, regression parameters
were evaluated using the least squares method, which consists in determining those estimates of parameters for
which the residual sum of squares reaches a minimum.

Investments into the Koper port infrastructure and formation of inland container terminals

In response to the growing demand for port services, the port of Koper started a financially demanding
infrastructure investment cycle in 2007. Capacities of container terminal were overloaded so it was decided to
extend the shores of the container terminal. Investments into expansion of the quay | and introduction of post-
Panamax container cranes provide leadership in the north Adriatic ports. Such equipment and sufficient depth
allow the acceptance of large container ships with more than 7.000 TEUs. Ships with increasing capacities
become regular visitors to the north Adriatic ports, and in addition, the ports without necessary infrastructure for
their admission will not be competitive.

The port of Koper has a strategic goal to become a leading port and logistics centre for Central and Eastern
Europe countries. Accordingly, modern logistics and distribution centres were founded in SeZana, Beltinci and
Arad and they are located along the main European corridors and their intersections. Container terminals in Arad
have been built in collaboration with two strategic partners, the Trade Trans Invest in the Slovak Republic and
Hungarian railways MAV Cargo. The terminal is located on the strategic position of the European Corridor 1V
and is connected by block trains to the logistics centres in SeZana, which provides growth of container traffic in
the port of Koper. The expansion of inland terminals in Slovenia as well as in the east of the continent provides a
good basis for optimal management of new port infrastructure in combination with more intensive participation
in rail freight business. The fact that the port of Koper is in the first strategic locations opens up the possibility of
diverting flows of goods to the port of Koper. Competitive advantage that the port of Koper has realized by
forming a network of inland terminals has been later supported by the state.

Despite the crisis, this continues to be containerized in the Mediterranean and the Adriatic, although less
intense than in previous years. One can therefore expect that the competition among ports will become more
intense. Adequate infrastructure and high service levels in such conditions represent a major competitive
advantage. The port of Koper plans to build a brand new container terminal with a projected annual turnover of 1
million TEUs. A major step forward and increase of traffic in the port of Koper is the result of diverting the cargo
(from North European ports) to logistic and distribution centres of large multinational companies located in
Central Europe. The port of Koper has a leading part in the organization of efficient railway block-trains towards
the destinations in Central Europe and thus provide an advantage in container traffic in relation to Trieste and
Rijeka. These are the reasons where to seek an answer why Koper achieved an increase of turnover by 38% in
2010 compared to the year 2009, while Rijeka and Trieste remained at almost the same turnover.

Analysis of time series

The aim of the analysis of time series is to choose and evaluate the parameters of functions f(X),i.e. Y which
will be the best way to describe the relationship between the variables X and Y. Assuming the existence of
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dependent (regressand) variable Y and only one independent (regressor) variable X, it is a linear regression
model whose general form is:

Y=1f(X)+e Or Y=f/+e (1)

Since the variable e expresses the residual or by the function f(X) unexplained effects arising from the
statistical relation between variables X and Y, the best model will be the one that minimizes the value of the
variable e.

Polynomial trend of degree k

Polynomial trend of degree k belongs to the additive models, and it is as follows:
Y, :ﬂ0+/;’1xi +ﬁ2xi2+...+ﬂkxik +e, i=12,..n @)

v, - | dependent (regressand, explained) variable, x;-i independent (regressor, explanatory) variable,
BoBrr-- P - regression  parameters (regression coefficients) e;- stochastic variable that denotes the

unsystematic effects on the dependent variable, n- sample size [1]. The system of equations in matrix notation is
as [2] follows:

Y= Xp+e (3) where:
k
y1 1 x Xli X}( Bo e
v= |V xe|t o e | B sl @
Yn 1 X, Xr? X,': By €n

Hence Y is a vector of empirical values of the dependent variable, X is the matrix of regression variable
value, f is the vector of unknown parameter values, e is the vector of unknown values of random variables e;,

and hence Elg,|= 0 is for each i . Based on the sample it is to find the best possible estimate 3, ,5, ..., 3, , of the
corresponding coefficients of the polynomial trend fS,,5;.,...,8; and thus determine the polynomial trend in the
sample:

f]i::é0+ﬁlxi+lézxi2+"'+ﬁkxikf i=12..n ()
where f’i stands for the value Y which is located on the best adaptive regression spline, so it's called adaptive

value of Y.
Polynomial trend of the basic set and the sample is usually different, because the assessed values
Bo P By, differ from real parameter values f,,p;....,[ . Vertical deviation (difference) between real value

Y, and adaptive value f/i is called residual and is denoted as e, [1]:

eizyi_?iZYi_(BO-'-ﬁlXi+:é2Xi2+"'+ﬁkXik)' ©)

The parameters estimates koﬁlﬁk of the required polynomials will be given by the least squares

method, so, of all possible regression splines there will be selected the one with the smallest sum of squared
residuals, i.e. find minimum expression [3]:

2

n n n N \ A
Q= 3t =3 -7) = e +h 30 =3 o
i=1 i=1 i=1 =1 ey
To get the mimumu expression (7), (k +1) ... partial derivative Z>2 ' 9SQ 95Q oquals to zero, which
Bo By B

leads to the system (k+1)- nonlinear equation, i.e. the system [2]:
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nzfo+2flzxi +"'+kazxik = ZYi
i=1 i=1 i=1

,éoznlxi+ﬁlixi2+"'+:ékznlxik+1:ixiyi . (8)
1 i=1 i=1 i=1

i=
n

n n
ﬁozxik +klzxik+l+"'+kkzxi2k = inkYi
i=1

i=1 i=1 i=1

or in matrix notation:

(x"x)ep=xTr, 9)
that is:
p=lx) e (xTy), (10)
where:

/}0 n zxi lek ZYi
XTX = in inz . Z’.“m S XTY = Z?(‘y‘ (v

=
1
L
[y

P quk ink+l quzk Z;(ikYi

Analysis of variance of regression is obtained in the following way:

ST = SP+SR (12)
spzi(yi_?) = 5 (x7y)-n- 72 (13)

i=1

SP = sum of squares of explained part of deviation of the variable value f/i from the arithmetic mean ¥,

where y = Y,
1

M=

1
N
n 2 n

R=3,-7) =rr -5 r)= Yy -5 ) (14)

i=1

SR= sum of residual part of deviation of the variable value , from ¥ .

n 2
sT=Y(-7) =X ¥ -n¥? (15)

i=1
ST = sum of squares of total deviations of the variable value Y, from the arithmetic mean Y .

The representativeness of regression is measured by the coefficient of determination, which is the ratio of
explained sum of squares and total sum of squares deviation. It shows how much percent of the sum of squares
deviation is explained by regression model, and is obtained like this:

Cln o)
o %(Yi'Y) (16)

Z(Yi'?)2

i=1
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2
The coefficient of determination ranges in the interval O0<R" <1 The regression model will be more

representative if R? is closer to the unit and vice versa. It's also necessary to point out that it's a point estimate
of the real determination coefficient based on the sample. That is a biased estimate of the determination
coefficient of the basic set, while for the unbiased estimate one should take into account the sample size or
number of degrees of freedom. The resulting coefficient of determination, called the corrected coefficient of
determination and represents an asymptotic unbiased estimate of real coefficient

of determination, which is obtained as follows [3]:

R2= n-1 . 2
1 beR?) (7)

Lack of this coefficient stands in the fact that it can take even a negative value, depending on the size of the
sample and determination coefficient estimate which is then meaningless.

If the sample size increases indefinitely, corrected coefficient of determination tends towards real coefficient
of determination. Below there is analysed movement of container traffic in the port of Koper and furthermore
approximation of the data given in Table 1 has been done so the movement of container traffic approximated
generally by polynomial trend of degree k, i.e. formula (2).

Table 1. Container traffic in the ports of Rijeka, Trieste and Koper (in TEU)

Year Port of Rijeka Port of Koper Port of Trieste  Total
1997 16474 66869 204318 287661
1998 14814 72826 174080 261720
1999 6866 78204 185163 270233
2000 8925 86679 206134 301738
2001 12711 100000 182379 295090
2002 15215 115000 163472 293687
2003 28205 120000 120768 268973
2004 60864 153347 131200 345411
2005 76258 179745 198319 454322
2006 94390 218970 220310 533670
2007 145040 305648 265863 716551
2008 168761 353880 335943 858584
2009 130740 343165 276957 750862
2010 137048 476731 281629 895408
Total 916311 2671064 2946535 6533910

Source: Port of Rijeka authority, Koper, Trieste

Polynomial trend of degree k was found in the example of container traffic in the port of Koper from 1997 to
2008 in the TEU (see table 2), and second-degree-polynomial was obtained.
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Table 2. Calculated values of }A’l , i= 1,2, - .,19 for the port of Koper according to second-degree-polynomial trend in the period from

1997 t0 2015
Year X; Yi Xi Vi Xi®Yi Yi
1997 1 66860 66860 66860 80785
1998 2 72826 145652 291304 72835
1999 3 78204 234612 703836 71277
2000 4 86679 346716 1386864 76113
2001 5 100000 500000 2500000 87342
2002 6 115000 690000 4140000 104964
2003 7 120000 840000 5830000 128978
2004 8 153347 1226776 9814208 159386
2005 9 179745 1617705 14559345 196187
2006 10 218970 2189700 21897000 239382
2007 1 305648 3362128 36983408 283969
2008 12 353880 4246560 50958720 344949
2009 13 407322
2010 14 476089
2011 15 551248
2012 16 632801
2013 17 720747
2014 18 815085
2015 19 915817
Total 1851168 15466718 149181554 5454460

Kopar polinomom 2. stupnja

y=3267,2x?-8397,7x + 88557
R?=0,976
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Fig. 1. Second-degree-polynomial trend for the port of Koper in the period from 1999 to 2010

For the port of Koper, second-degree-polynomial trend is optimal (see figure 1), where R?=0.976. Thus,
97.6% of the total sum of deviation squares of the variable value Y from the arithmetic mean is explained by
using second-degree-polynomial trend, while the remaining 2.4% of the sum of squares remained unexplained.
Since the value of determination coefficient is very close to 1, it can be concluded that the second-degree-
polynomial trend is very representative. As R? is a biased estimate of the coefficient of determination, corrected
asymptotical unbiased coefficient of determination will be calculated and will be equal to:

R2=1.— "2 _ (1_Rr2)=
L D (t-R?)=0,970667
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The coefficient (1- Rz) is called the coefficient of alienation and represents a share of the sum of squared
deviation, which is not explained by the model in total sum of squared deviations. In this case the coefficient of
alienation is 0.029333.

The movement of container traffic in the north Adriatic ports

The following graph shows the movement of container traffic in the North Adriatic ports of Rijeka, Koper and
Trieste from 1997 to 2010.

400.000
350.000

* Rijeka

0

[ o M
& o o
& [= s

— ~No~N

¥ Kopar
® Trst
100.000 '
50.000

Fig. 2. The movement of container traffic in the ports of Trieste, Koper and Rijeka



Traffic at the container terminal in the Port of Koper recorded giant steps forward from 2003 until the
recession year - 2009. The port of Trieste was continuously achieving a greater container traffic for years
compared to the competing ports until 2004, when the competitive advantage was taken over by the neighboring
port of Koper having reloaded more TEU units. But its leadership didn't last long, because in 2005, the port of
Trieste assumed again a leadership position. In the period from 2004 to 2010 the largest overall increase in
traffic was achieved by the port of Koper, then Trieste and finally Rijeka. In the period from 2000 to 2008 the
container turnover in the Rijeka port increased from 8.925 TEUs to 168.761 TEUs and within the same period,
its share on the North Adriatic transport route increased from 2.96% to 19.66%. The traffic in Koper port
increased from 86.679 TEUs to 353.880 TEUs, and the proportion of the port of Koper in the North Adriatic port
container turnover increased from 28.73% to 41.22%. Container turnover in the port of Trieste has increased
from 206.134 TEUs to 335.943 TEUS, i.e. its share in container turnover of North Adriatic route decreased from
68.32% to 39.13%.
A noteworthy fact is that the port of Trieste was forefront in container traffic until 2004 when the port of Koper
took over the leading position; however, in 2005 and 2006 the port of Trieste retook the lead and in 2007 the
leadership was taken over by the port of Koper, which continued in 2010.

In comparison to 2009, Koper achieved an increase in turnover of 38% in 2010, while Rijeka and Trieste
remained at almost the same traffic.

In 2010 the port of Koper achieved the container turnover of 476.731 TEU units, the port of Rijeka had a
turnover of 137.048 TEU units, while the Port of Trieste made 281.629 TEU units. The port of Koper had the
largest share of container traffic in the North Adriatic ports in 2010 which formed multi-port gateway region.
Thus, the share of the port of Koper in the North Adriatic port container turnover is 53%, port Trieste makes
32% share and finally port Rijeka is with the lowest share of 15%.
Total container turnover for the ports of Rijeka, Koper and Trieste had a drop of 2.2% in 2001 with respect to
year 2000, then a slight decline from 0.47% in 2002 with respect to 2001 and a significant decrease of 8.4% in
2003 with respect to 2002, an increase of 28.4% in 2004 with respect to 2003, growth of 31.5% in 2005 with
respect to 2004, and finally, from 2005 until 2008 there was an increase ranging from 17% to 34%. However,
there was a decline of 12.55% in 2009 with respect to 2008 and finally, increase of turnover to 19.25% in 2010
with respect to 2009. Average growth in total turnover for all three ports in the period from 1999 to 2010 was
12%.

Within the same period, the port of Koper had a turnover growth of 11%, 15%, 15%, 4%, 28%, 17%, 22%,
39%, 16%, one drop of 3% in 2009 with respect to 2008 and eventually, an increase of 40% in 2010 with respect
to 2009.

Thus, the average growth of traffic in the port of Koper from 1999 to 2010 was 18% for each year.
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Conclusion

The increase of container traffic in the port of Koper can be attributed to a number of factors, including the
revival of the economy in central Europe, increasing the storage and handling capacities at the terminal Koper.
The establishment of new direct services with Far East, competitive logistics services on the hinterland markets
(shorter transit time, lower costs in comparison with the ports of Northwest Europe, quality cargo handling, well-
organized regular rail transport of containers). The port is also connected to a feeder service to major hub ports
in the Mediterranean (Gioia Tauro, Malta, Piraeus, Haifa, Taranto).

In 2010 there was a record of the highest increase of traffic at the container terminal where 476.731 container
units (TEU) were overloaded. The table in Annex 1 shows that the regression analysis using data from the
container traffic in TEUs from 1997 to 2008, may well predict the movement of container traffic over the next
five years. The Koper port was investing for years in building roads so it is now very well connected by road and
rail routes, which greatly contributes to development and prolific port business. Confidence of business partners,
competitiveness, good organization and effective performance of employees have undoubtfully contributed to
better results. The results achieved in container transshipment have placed the port of Koper into a circle of the
most important container ports of the Adriatic. Given the current trends and forecasts about the global economy
further transshipment of containers is expected to rise. However, to gain optimal results there should be provided
further investment into equipment and storage facilities. It has begun to rapidly grow the number of containers in
the port of Koper since 2000. In the period from 2000 to 2008 the port of Koper's container traffic increased
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from 86.679 TEUs to 353.880 TEUs and in the same period, its share on the North Adriatic transport route
increased from 28.73% to 41.22%. The total storage space at the terminal covers 180.000 m2, and the estimated
annual capacity of cargo traffic is 700.000 TEUs. According to the defined model it is estimated that in 2013
container traffic would be expected to move at approximately 720.747 TEU units. Such conditions will require
new investments in port infrastructure and storage facilities, which is closely related to the adoption of a new
national spatial plan for the port of Koper.

The ports providing efficient and competitive services, and enjoy a favorable position will be the most
successful in coping with the challenges and uncertainties brought by the global recession.
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Abstract

This study used motion sensor games in game-based learning in sensory integration training for autistic children, and the
research subjects were three elementary school children aged from 6 to 10. Web.cam cameras were connected to internet
games to engage in motion sensor games. The subjects underwent physiological monitoring, researcher process
observation (including sensory integration observation and process observation), interviews (with teachers and students),
in order to understand the related research content of the usage process. Research results show that: (1) game-based
learning focusing on Web.Cam motion sensor game has produced interest and positive evaluations from teachers and
students in the sensory integration for special education; (2) in overall application, it is still necessary to accentuate the
need for self-game design; (3) the effect of Web.Cam motion sensor game and game-based learning in sensory integration
in special education was easily seen.

Keywords: game-based learning, motion sensor games, sensory integration training

Research Motives and Purposes

According to the census data by the Ministry of Interior in 2011 on the numbers of physical or mentally
disabled people, there were 11,211 autistic patients in Taiwan, and autism was in second place (4,118 people)
among 6-11 year old children with physical and mental disabilities. This shows that it is a disability category
with many people. Since autistic patients have difficulty in interpersonal interaction, some people call them “star
children.” At the current time, there is no one method that can fully cure autistic children. Current methods
include drugs, educational therapy, art therapy, and associated new supportive methods of treatment. Among
them, sensory integration training is a very important method of learning in educational therapy. Yu (2006)
proposed that sensory integration training can make up for the shortcomings of brain function, enhance the
coordination between senses and perceptions, improve the physical growth and development, and establish the
foundation for abilities needed in later social life. This allows autistic patients to exercise and engage in limb
training, elicit vestibular sensation, tactile senses, and stimulation to the individual, achieving the purpose of
coordinated development of feelings and perceptions.

Furthermore, rapid development in human-machine interfaces has produced many new products such as
touchscreens, voice-controlled systems, eyeball tracking systems, etc. Among them, motion sensor games, such
as wii and kinect have also been developed, making human-machine interfaces highly popular. Thus, starting in
2002, the concept of game-based learning has constantly been discussed by experts and scholars; how to
incorporate game characteristics to improve catering to learner needs has become an important part of this.
However, its applications in special education should also be researched. In traditional training methods, even
though many game methods are carried out by teachers in individual instruction, learners still cannot actively
participate in learning, resulting in shortened learning time, lowered learning intentions, insufficient training
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obtained by learners, and poor levels of accommodation. In view of this, this study refers to past studies and
designs a game-based learning instructional structure, using Web cam motion sensor technology to guide
progression. Web cam online motion sensor games are used to carry out digital game-based learning (DGBL)
instructional strategies, using entertaining and concrete game media design for the necessary sensory integration
training for autistic patients should be a feasible issue worthy of exploration.

The research purposes of this study arel)To explore the influence of game-based learning instructional
presentation method on student sensory integration training feedback. 2)To explore the influence of game-
based learning instructional presentation method on teacher sensory integration training feedback.

Literature Review
Studies relating to autism and sensory integration

Autism is a developmental obstacle caused by abnormal brain function, which usually manifests before 3
years of age, often accompanied with mental disability, epilepsy, hyperactivity, reclusion, and acting out.
Students with autism have three major obstacles in daily life: interpersonal relationship problems, language
and expression problems, as well as behavioral problems (Wikipedia, 2012). Ornitz, Ritvo et al. at the UCLA
pediatric psychiatry and pediatric neurology, began describing autism as a disorder in neurology, and refer to
them as sensory integration disorder (Cheng, 1991). There are currently many studies on the education and
treatment of autistic children, such as game treatment, art treatment, drug treatment, behavioral modification
technology, CAl computer assisted instruction, sensory integration, and structural instruction (Special
Education Knowledge Web, 2012). Since related studies have shown that the action and sensory integration
problems of autistic children are summarized in the three factors: (1) difficulty in visual space; (2) difficulty in
kinaesthetic sense; (3) difficulty in actions that require multisensory integration. Training of sensory integration
uses suitable activity stimulation to elicit ideal behavioral performance. In environments with greater structure,
autistic children would also have better learning performance.

Sensory integration is the organization and integration of different feelings transmitted by various nerve
systems in the brain steam, allowing the different parts of the central nervous system to work together, so the
individual can smoothly interact with the environment and feel a sense of satisfaction. Sensory integration
training evaluates the neural needs of children, to guide them in training for suitable responses for stimulation.
Training includes providing whole-body exercises that stimulate in vestibular system (gravity and motion),
proprioception (muscles and feelings), and the sense of touch. The purpose is not to guide motor capabilities,
but rather to improve how the brain processes sensory information and organization, as well as the ways for it
to construct sensory data. The correct concept is “neural functions of brain functions.” “Sensory integration”
training primarily seeks to enhance or improve the sensory integration ability of autistic children, in turn
promote their learning and development. Motor training is most common in sensory integration training,
including motor training with many physical action elements, which can give the senses suitable stimulation
and promote vitality of the brain’s central nervous system. Sensory integration activity scholar Ayres (1972)
pointed out that children’s sensory integration can proceed with vestibular senses, tactile senses, and
proprioception, and proposed that changes in sensory input should be combined with motor exercise, use limb
movement to train and develop sensory integration ability. Thus, sports games should integrate limb
movement into game design, in order to naturally incorporate ways for children to move their bodies and
achieve the objective of integrating sensory perception.

Research relating to game-based learning

Exploration of game-based learning can be traced back to well-known kindergarten scholar Friedrich
Froebel, who asserted the importance of games and Froebel Gifts (Yang, 2010) for children’s learning. He
proposed that games begin with happiness, and end with wisdom. Garris, Ashlers and Driskell (2002) used a
digital game-based learning model to explain that when digital games are applied to learning, there is a process
of learner input, process, and outcomes.

Research relating to motion sensor games
An exploration of motion sensor games shows that development of new technology has produced various
new input tools that have replaced traditional human-machine interface tools (mouse, keyboard), such as wii,

wii-fit, and kinect. The basis of related applications is constructed on the module of human-machine
interaction. Jeng (2002) proposed human-centered interaction model theory, which divides the states of
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interactive events into three levels: cognitive space, physical space, and virtual space. Cognitive space
originates in personal traits, experiences, and culture, in turn form physical space for interactive operations; in
physical space, people use the control interface to control events, and in turn elicit interaction in virtual space;
in virtual space, manipulation of events in physical space are used to compute and execute, combining with
physical space to present the digital virtual interactive information for execution (Huang et al., 2010). This
study uses the WebCam videoconferencing tool as the medium, with its technology similar to that of kinect,
but is relative cheaper, matched with Sky game online game to conduct research relating to motion sensor
games.

Research Procedures and Implementation
Research Method and Procedures

The research methods for this study are observation research and case study, and the analytical methods
include analysis of physiological monitoring and interviews. At the beginning of the study, online Flash game
resource http://webcamgames.sky.com/ is used to select games suited to the abilities and needs of subjects.
The selection standards focus on four major directions, that the games are (1) competitive: enhance the
attention and participation motivation of subjects; (2) extension of major muscle groups: training major muscle
groups is effective; (3) has muscle endurance training: can focus on major muscle groups of subjects for
repeated training in order to enhance muscle endurance; (4) difficulty should not be too high or too complex:
although subjects are high-functioning autistic patients, the limb coordination is still insufficient, thus the
training content should not be too fast or too complex. In the beginning of research, students are told that this
is a game and they do not have to worry, then their blood pressure and heart beat are measured. This study
then engages in testing and demonstration, explaining the connections between the camera, actions, and
virtual space; then, the students undergo the experiment. Each time, three rounds of competition are
conducted (about 10 minutes), and at the same time the researcher engages in observation and recording,
attempting to engage in intervention testing to understand the conditions of concentration; after the game,
blood pressure and heart beat are measured again to interview them about their feelings.

Research Subjects

This study is focused on three autistic students in special education classes in Pingtung County. Student A,
symptoms are autism accompanied by ADHD, aged 8, height 140 cm, weight 38 kg; Student B, symptoms are
autism accompanied by muscular dystrophy, aged 10, height 133 cm, weight 45 kg; Student C, symptoms are
autism accompanied by mental disability, aged 8, height 134 cm, weight 35 kg. They have high-functioning
learning abilities, and do not also have mental disability. The teachers are two female teachers with master’s
degrees, who have been working for 6 and 10 years.

Research Tools
Research experimental tool

This study uses Webcam as the experiment tool for motion sensor games, the necessary equipment is
personal computer, including screen, mouse, mainframe, keyboard, internet system, one high-sensitivity
WebCam, and speakers. Two meters squared of activity space is maintained in front of the equipment, with a
total of 4m2 sensory space is used to avoid disturbing the research testing process.

After the related hardware and equipment are installed, the site http://webcamgames.sky.com/ is used to
connect to the game to be used by the researcher, the swimming race game, and the difficulty level is set to
easy. The interface is shown in Figure 1. The interface of this game is shown in (a), with the pool lane of the
subject, and when the subject moves his hand there would be splashes; (b) shows the homepage of the game
provider, which includes many types of motion sensor games conducted through the video cameras, such as
ball-balancing game and jumping game.
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Figure 1 Motion sensor games interface
Research measurement tool

Mobile electronic blood pressure and heart beat monitor

This includes the mobile electronic blood pressure and heart beat monitor needed in measurement in this
study. This mobile electronic blood pressure and heart beat monitor was manufactured by the Microlife
company, and is a wristwatch-style electronic blood pressure monitor with the model number BP 3BEO-4. The
precision is £3mmHg.

Semi-structured interview record (for the feedback opinions)

The semi-structured interview record was designed by the researcher according to research needs, divided
into the part for the teacher and the part for the student. The teacher portion is divided into three portions,
which are background data, usage feedback, and addition of special explanations; considering student abilities,
the student portion only has two parts, including usage intention and feelings, as well as special addition of
explanations.

Data Analysis

Since there are few samples and there are major differences among the cases, this study uses participant
observation to engage in research and data collection. Using the aforementioned data collection from research
tools, sound recordings, and image data to organize and analyze the related data. The recording information is
used for post-hoc research. This study also refers to Lin’s (2007) four steps of data analysis flow in qualitative
research, 1) reading and organizing; 2) description; 3) classifying; and 4) interpretation, using these for data
analysis. In order to enhance validity, this study uses triangulation and the two classroom teachers (Lin and
Hsu) to engage in simultaneous observation and recording for the same student. The researcher also focuses
on the three sets of records for the same student to compare and analyze common and consistent opinions.

Results
Measurement of biological changes

This is used to measure the changes in heart beat and blood pressure when the subject undergoes 3 times
for about 10 minutes of the Web.Cam motion sensor game, in order to understand whether this game can
allow the subject to achieve a certain degree of activity, and to evaluate the level of exercise in this activity.
The data analysis is as follows:

Table 1 Biological changes in the subjects before and after the game

Student Test time Heart beat Blood pressure (systolic / diastolic) Temperature
(times/minute)

Before the game 90 119/77 36.7
Student A

After the game 132(+42) 131(+22)/89(+12) 37.9(+1.2)

Before the game 83 108/68 35.6
Student B

After the game 114(+31) 111(+3)/70(+2) 37.5(+1.9)

Before the game 92 112/71 36.4
Student C

After the game 119(+27) 128(+16)/81(+10) 37.8(+1.4)
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Table 1 shows that after the three subjects completed 10 minutes of motion sensor games in three
instances, they showed in increase in heartbeat, blood pressure, and body temperature, showing that even
though motion sensor games only exercise major muscles in the upper limbs, after multiple repetitions, the
movement back and forth also caused clear increases in heartbeat of the subjects. It may be because of
nervousness over the competition, body temperatures also rose. It is clear that the Web.Cam motion sensor
game is effective in enhancing cardiovascular function.

Observation records

In the research process, the researcher makes observation records on the three subjects in terms of limb
coordination, concentration focus time, tempo accommodation, game performance, as shown in Table 2.

Table 2 Observation records of subjects

Item ) o ) ) Game In
Limb coordination Race time Tempo/ accommodation
Studen performance the
1. Initially needs teacher assistance, moti
motivating movement of major on
muscles, or there would be full-body sens
The whole body would shake twitching. or
from side to side, along with .
. . 2. Excessive full-body movement, may game
irregular shaking of the hands 1.2mA40s come from hyperactivity in ADHD 1st
(at the same time, not P ¥ ’ proc
Student A alternately). 2.3m01s 3. Can listen to the water splashes in 1st ess,
the game along with the speed.
Large range of large muscle 3:3mize Movgement fasfest amon F;he three ot the
movement, but there is a lack & ! Su bje
of coordination. 4. Coordination is somewhat fair ct
among vision, hearing, and motion, can
and would speed up movement when di
falling behind. agjus
- - - t the
1. Rotation range is relatively small
Limb coordination is best and slow. spee
among the three, has most . . d of
X 1.3m39s 2. Listen to the water splash soundsin 3.4 .
correct and accurate action E R rotati
. the game to adjust speed.
Student B consciousness. 2.4m02s 3rd ng
Rotation range is smaller. ma 3. Insufficient muscle flexibility, limb
ange Is : »May  3.3m32s rotation speed needs improvement. 2nd Imos
be due to insufficient muscle throu
endurance. 4. Increase rotation when falling h
behind. &
- —— - seein
limb coordination is fair, - .
R . 1. Initially, needs teacher assistance to g
unclear action consciousness, trigger maior muscle rotation
but has the ability to imitate, €8 L ’ whet
but the actions would 1.3m05s 2. After teacher demonstration, can 2nd her
i complete the action. i
Student C sometimes change. 2.2m42s P 1st he is
Accurate rotation movement, 3.3m35s 3. There is insufficient sensitivity to 3rd ahea
has the most correct posture ’ visual and audio stimulation, and the d or
of the three. teacher has to stand-by to tell student behi
. - to speed up.
Rotation speed is still slower. P P nd,
and

can use the splashing sounds to adjust the rotation speed. Generally, in the early times of limb coordination,
teachers need to carry out more demonstrations, so they can test-play, then carry out subsequent testing.

The sensory integration observation records of subjects are shown in Table 3. The determination refers to
Huang et al.’s (2010) chart on poor proprioceptive sensation.

Table 3 Analysis of sensory integration observation of subject

ltem e ) ) L Exhibition of sensory integration
Initial difficulties in sensory integration Improvement objective . .
Subject improvement or actions
Student Show many actions that provide oneself with Lower excessive feedback Action was stopped in two instances, and
major amounts of stimulation (poor for physical stimulation. rotation began after re-adjustment.

A

proprioceptive sensation-body concept). Increase the precision of Rotation range slightly decreased the
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Insufficient action precision (poor proprioceptive
sensation -action planning ability).

integrating sound, sight,
and, proprioceptive
sensation.

distance between hands.

Poor muscle endurance (poor proprioceptive

Strengthen muscle

Arm raised by about 2cm (visual
estimation).

Student sensation -body concept). endurance
B Slow tempo of action (poor proprioceptive Assist in improving action Improved action range.
sensation -action planning ability). range and frequency. still easily tired
. . . . Likes motion sensor games, conforms to
Inability to flexibly extend (poor proprioceptive L X R
. . . - teacher opinions, relatively higher
sensation). Assist in physical flexibility.
Student degree of agreement.
C Frequent stubborn unconformity to teacher Guide him in becoming

decisions (poor proprioceptive sensation -action
planning ability).

more agreeable.

Still insufficient physical extension
flexibility, but acted precisely about
twice.

Teacher and user feedback

Both classroom teachers and students participate at testing, the researcher interviews the subjects and their
teachers. Since the students are not fully apt in expression, they express their thoughts through nodding,
shaking their heads, or facial expressions. The interview records are shown in Table 4.

Table 4 Feedback interview on usage experiences for teachers and students

Identity Feedback opinion Note
The class can deal with related hardware facilities. Th
Students would certainly like the gaming method. Ie
result
It is hoped that training would still conform to functions. If the game can provide for teacher
TeacherY . . S
. . designs, it would be better.
Teachers can use this game to understand student limb show
coordination.
that
Generally speaking this is a quite good tool. stude
The equipment is cheap and easy to obtain. nts
Can use this for physical training. and
Students like to play this way. Hoping to include sam.es |nvoIIV|ng teach
TeacherZ balance and coordination, which can ers
Can see this as a positive reinforcement, and can be used for add full-body games
physical training. expre
This is a game-assisted instruction that is worthy of promotion. ssed
that
Table 4 Feedback interview on usage experiences for teachers and students(continue) IFEEZ
IKe
Identity Feedback opinion Note this
- type
Student expressed preference for this game. .
The student was eager to speak, and did of
Student hopes to play a few more times. i i
Student A n.ot focus his attention. Even though he game
Students expressed that this was more fun than previous training.  did not speak full sentences, the key . Both
. vocabulary is still clear.
Student expressed having sore arms. teach
Student liked this game. ers
Playing like this every day would be good. a;d
Student spok ds clearly, but stude
Student B The game is not difficult Y er? Spoke wor S.c early, bu
sometimes the meaning was not clear. nts
Hands felt very sore. believ
This is more fun than rehabilitation, would want to keep playing. e that
Liked this game. it is a
Student C Very sore hands (nod). Student can mostly nod or shake head. game
Hoped to play every day (nod). and
not a

type of instruction, but all subjects expressed soreness in arm muscles, which shows that the muscles are being
trained. This shows that in the game process, subjects have significant physical training. In interviews, teachers
also stated that there is low demand for hardware and equipment for this type of game and can be widely
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used. However, if corresponding software can be developed it would be easier and better. On the whole, the
combination of vision, hearing, and physical movement in sensory integration is effectives and receives
affirmation.

Conclusion and Suggestion

In the overall research process, sensory integration training, training of student sensory connections,
including vision, hearing, motor senses, and overall coordination of limbs all show the effects of change in the
observation process. Teachers and students both responded about the efficacy. In terms of physical ability
training, including changes in heartbeat, blood pressure, and body temperature, as well as upper arm soreness
of subjects all show that it had an effect on extending muscles, and an effect was found for major muscle
training and muscle endurance. The effect conforms to the results found by Huang et al. (2009) in multimedia
motion sensor game applications. Chiang (2012) applied motion sensor games in elderly populations (similar to
special education students), and also found an increase in hand-eye coordination. On the whole, teachers and
students who underwent game-based learning carried out using Web.Cam motion sensor game for sensory
integration in special education found it interesting and gave it positive evaluation.

However, since the special education field stresses catering to “individualized” needs of learners, and the
subjects of special education have different types, degrees, and forms of disability, and there is a high degree
of heterogeneity. If it is possible to allow teachers to have easier design media, it would allow the instructors to
match “IEP” according to learner needs and make designs, incorporating the applications in life experiences;
this would make the functions more effective and easily accepted. Simply put, overall application still
accentuates the need for self-design of games, and this is a direction for future research.

The usage process also shows the effects of game-based learning. None of the subjects thought that they
were undergoing physical training or rehabilitation courses; all believed they were playing, and did not reject
the activity. The effects of lengthened learning (training) time and increased the time spent in concentration.
This shows that GBL has a significant effect on learner motivation in instruction (Papastergiou, 2009; Rosas
et al., 2003;Virvou, Katsionis, &Manos, 2005). Web.Cam motion sensor game can connect their physical actions
to the virtual world, blurring the boundaries between the physical and the virtual, which can lower their need
for abstract thinking ability, and in turn increase their level of participation. Studies relating to the
enhancement of learning motivation also show that different degrees of learning motivation would elicit
learning effects (Mizelle, Hart, & Carr,1993; Small & Gluck,1994). Chang (2008) found significant effects of
applying motion sensor sports games in sensory integration training for autistic children. Generally speaking,
the application effects of Web.Cam motion sensor game and game-based learning in sensory integration in
special education is self-evident.
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Abstract

The purpose of the research is to identify the determinants of students' acceptance of online learning and to investigate
how these determinants can shape students' intention to use online learning. A conceptual framework based on the
Technology Acceptance Model (TAM) was modified. A questionnaire was developed and used to solicit information from
the 153 undergraduate students who used online learning in DBMU. The results reveal that students' perception of ease of
use, usefulness, attitudes towards online learning, and the social influence of students' referent group were identified as
significant determinants of students' intention to practice online learning. The possibility of using the social influence of
students' referent group, students' perceived ease of use, students' perceived usefulness and their attitudes towards online
learning to predict their behavioral intention to use online learning was also confirmed.

Keywords: Online Learning, Technology Acceptance Model

Introduction

Rapid technological developments have increased society's dependence on information technology. One of
technology variants is the online learning technologies, which is defined as "the use of the Internet to access
learning materials; to interact with the content, instructor, and other learners; and to obtain support during the
learning process, in order to acquire knowledge, to construct personal meaning, and to grow from the learning
experience (Ally, 2004, P. 5)". Higher education institutions have increasingly embraced online learning world
wide in order to realize different educational benefits such as: facilitating information exchange and
collaborative learning, improving the quality of teaching and learning, improving access to education and
training, realizing flexibility for time and place, responding to labor market conditions and to innovation
technology itself, preparation for lifelong and self-paced learning while at the same time reducing costs and
improving the overall cost-effectiveness of educational services (Keller & Cernerud, 2002; Liu, Liao & Chung
Yuan, 2005; Shen, Laffey, Lin & Huang, 2006; Saadé & Kira, 2009; park, 2009). However, implementing a
technology that is not willingly accepted and used by users exhaust resources and wastes time and money
(Cowen, 2009). The user acceptance of a new information system, such as online learning, is considered the
essential factor that determines the success or failure of this system (Davis, 1993). Hence, it is crucial for any
university to know, before the implementation of online learning, if the shift to online learning technologies is
what the students want and accept (Jung, Loria, Mostaghel & Saha, 2008; Yee, Luan, Ayub & Mahmud, 2009).

Due to the unique characteristics of online learning, Mansoura University and its branch in Damitta, as many
Egyptian universities, continue to invest large amounts of financial resources and exert intensive efforts to
implement online learning. Although these efforts resulted in quantitative growth of e-courses that become
online available, the students are reluctant to practice online learning (ICTP, 2010). Therefore, the purpose of the
research is to identify the determinants of students' acceptance of online learning and to investigate how these
determinants can shape the students' intention to use online learning in DBMU. The research seeks to answer the
following questions:

What are the determinants of students' acceptance to use online learning?

To what extent do these determinants exist among students of DBMU?
What are the relationships between these determinants?
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What are the underlying influences of these determinants on students' intention to use online learning?
Significance

This research adds to the existing literature through identifying factors affecting students' behavioral
intention to learn online, and through introducing a conceptual framework that examines the influence of each
factor on students' behavioral intention to use online learning platform. Examining the relationships between
these variables will provide those responsible for the management and development of online learning programs
with important information about how students perceive and react to online learning so that they can enhance the
effectiveness of online learning and create mechanisms for attracting students to adopt it.

Literature review
Determinants of students’ acceptance of online learning

Research on e-learning involves several studies that investigated the influence of some students' attributes on
their acceptance and usage of online technology. Students' preference for an online delivery system could be
attributed to their perceived ease of use which would be evident from their competence in using internet and
electronic communication, alongside their ability to engage in autonomous learning. The individuals' perception
of the usefulness of online learning is an additional attribute that may increase their academic success in an
online environment (Proffitt, 2008, p.18). Furthermore, the social influence of students' referent groups, student's
attitude towards online learning are additional factors related to individuals' attributes and may influence their
intention to learn online. (Bertea, 2009; Shen, Laffey, Lin & Huang, 2006) The users' actual usage of the
technology is strongly influenced by their behavioral intention, which in turn is influenced by their prior
experience with this technology (Sumak, Hericko, Pusnik & Polancic, 2011). The aforementioned attributes
(students' perceptions of usefulness and ease of use, attitudes and social influence factors) could shape the
determinants of students' acceptance and intention to use online learning. These determinants are relevant to the
technology acceptance model (TAM).

TAM

TAM has gained considerable support in understanding and managing the process of new technology
adoption (Chen, Chen, Lin & Yeh, 2007; Dillon & Morris, 1996; Masrom, 2007; Park, 2009). TAM was
introduced by Davis (1989) to be used in predicting the user acceptance of any information technology system
and to diagnose design problems before the users actually use this system through two factors: perceived
usefulness (PU) and perceived ease of use (PEU) (Dillon & Morris, 1996; Chen, Chen, Lin & Yeh, 2007).
According to Lee, Cho, Gay, Davidson and Ingraffea (2003), perceived usefulness is defined as "the degree to
which a person believes that use of technology will produce better outcomes"”. This means if students perceive
that the online learning system can help improve their performance, they are more likely to use online learning in
their learning process (Yee, Luan, Ayub & Mahmud, 2009). PEU explains the user's perception of the amount of
effort required to utilize the system or the extent to which a user believes that using a particular technology will
be effortless (Alrafi, 2009). Within the current research, PEU is a student's perception about the degree of effort
needed to learn online.

The core idea of TAM is that user's acceptance of technology is determined by his/her behavioral intention,
which in turn is determined by his/her PU and PEU (Wu, 2009). Behavioral intention (Bl) is used to express "the
extent to which a student formulates conscious plans to use or not to use online learning related activities
(Ramayah & Ignatius, 2005; Clement & Bush, 2011, and Li & Huang, 2009). Bl is strongly related to the
person's actual behavior; in other words: "if a person intends to do a behavior, then it is likely to be done". Also,
TAM suggests that users formulate a positive attitude toward technology when they perceive it to be useful and
easy to use (Lee, Cho, Gay, Davidson & Ingraffea, 2003). Based on TAM, higher levels of PU and PEU predict
favourable attitudes which, in turn, predict intentions to use (Lucas, 1997). One's actual use of a technology
system is influenced directly or indirectly by the user's behavioral intentions, attitude, perceived usefulness of
the system, and perceived ease to use the system (Park, 2009, p.151).

TAM was updated many times to empirically verify particular assumptions. For instance, Venkatesh and
Davis (1996) dropped the attitude construct from the original model, as they supposed it does not fully mediate
the relationship between both perception constructs (i.e. perceived ease of use and perceived usefulness) and
behavioral intent (Kim, ,Chun, , Song (2009). Similarly, Masrom (2007) dropped the actual use from the original
model. On the other hand, Lee, Cheung and Chen (2005) included perceived enjoyment as an intrinsic motivator
into TAM in order to examine the impact of perceived enjoyment on both students’ attitude and intention to use
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internet-based learning. However, only few researchers have tried to account for the influence of different
referent groups on individuals' behavior (i.e. Park, 2009; Shen, Laffey, Lin & Huang, 2006).

Social influence and research framework

Shen, Laffey, Lin and Huang (2006) highlighted the social influence on students' attitudes and on their actual
behavior within online learning environment. According to Kripanont (2007, p. 87), social influence (SI) is
defined as "the degree to which an individual perceives that other important persons believe he/she should use
the system".

The student's referent group plays an essential role in shaping his/her behavior. A referent group is defined as
"a social group that is important to an individual and that, consequently, influences his/ her beliefs and behaviors
(Mackie & Queller, 2000, p. 138)". The referent group of online students includes instructors, peers and/or other
supporters (e.g., teaching assistants, mentors, and family members) (Shen, Laffey, Lin & Huang, 2006). The
current research update TAM in order to include and examine the possible social influence of the students'
referent group (namely: instructors/ mentors, peers, and family members) and other related constructs such as
PU, PEU, ATT towards online learning on students' behavioral intention to use online learning. Figure 1 depicts
the conceptual model of the current study.

Perceived Ease of Use l
Social influence Attitude towards Using »| Behavioral Intention to Use
A\ 4 A A

Perceived Usefulness

Figure 1 Conceptual model of the research

This conceptual model is a simple flow chart illustrating the hypothesized relationships between research
constructs that constitute the key determinants of students' intention to practice online learning. These
determinants are: social influence of referent groups, PU, PEU and attitudes towards online learning ATT.

Hypotheses

The results of previous studies, alongside the literature review, were employed to develop the following
hypotheses:

H1: The social influence of the students' referent groups has positive relationships with students' PU, PEU,
ATT, and their BI to learn online.

H2: The social influence of the students' referent groups, PE, PU and ATT are positive predictors for the
students' intention to learn online.

H3: The social influence of students' referent groups is the strongest predictor for students' intention to learn
online.

H4: students' PU and PEU are positive predictors for their attitudes towards online learning

H5: students' PEU positively influences their PU of online learning.

Method

Instrument

For the purpose of this study, a structured questionnaire was developed based on similar instruments as cited
in literature (i.e. Kripanont, 2007; Jung, Loria, Mostaghel & Saha, 2008; Masrom, 2007). The final version of the
questionnaire included 42 items to measure the five constructs of the research model; Sl (five items), PEU
(twelve items), PU (eight items), ATT towards online learning (eleven items), and Bl to use online learning (six
items). All items required seven-point Likert-style responses ranging from 1= "strongly disagree" to 7= "strongly
agree".

Validity and Reliability
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Content validity was established based on the opinion of two experts in the field of e-learning, besides
piloting the questionnaire on a sample of 17 third year students of Damietta Faculty of Education. Feedback led
to changing some items of the questionnaire, in addition to eliminating three items. The reliability of the
questionnaire was measured for each construct using Cronbach's alphas. Reliability level was found to be above
the recommended minimum standard of 0.60 for all five measures. The calculated Cronbach a were: PEU=0.69,
PU=0.73, ATT=0.61, BI=0.73, SI=0.65.

Context and sampling

A central e-learning unit was established in DBMU in September 2009 in order to organize the process of
managing and producing e-courses and uploading them on the web site of the university based on Moodle as a
learning management system. By September 2009, there were 3 e-courses which became available online for the
students of DBMU. One of these three courses is the "Instructional Technology 2" that targeted the students who
were registered in the third year in Damietta faculty of Education within the academic year 2010/2011. As 640
students were found to be registered in the registration list, a purposive sampling method was used in the sample
selection to ensure that only students who have previous experience (even short) with online learning in June
2010 participate in the study. Only 153 students out of 640 (24%) were selected because they used online
learning in studying the e-course "Instructional Technology". There were 135 females (88.2%) and the mean age
of all participants was 21.9 years.

Procedures

In June 2010, after the students finished their final exams, the survey was administered to the students of the
research sample. The students were asked to respond to the questionnaire. 141 participants returned the
instrument with a return rate of 92.16%, of which 20 were excluded as they were incomplete. The responses of
the students on each item were coded from 1= "strongly disagree" to 7= "strongly agree". The negative items
were reversely coded for the purpose of statistical analysis. The scores from the items on each construct were
calculated so that each participant got a score on each construct.

Results and discussion

PU, PEU, Bl and ATT towards online learning

Students' PU, PEU, ATT towards online learning, and their Bl to use online learning, were identified as the
determinants of individuals' acceptance and usage of online learning. Descriptive statistics were conducted to
identify the status of these determinants between research participants. Table 1 summarizes the frequency of the
participants' scores based on their responses on the four constructs of the questionnaire.

Table 1 descriptive statistics of participants' scores on the constructs of ATT, PU, PEU, and BI

means scores Frequency percentage
ATT 455 20-46 57 52.5%
47-68 63 47.5%
PU 38.22 8-39 66 55%
40-56 54 45%
PEU 40.15 17-41 62 51.6%
42-65 58 48.4%
BI 22.19 6-23 72 60%
24-40 48 40%

As depicted in Table 1, students' scores on the items that measure their attitudes towards online learning
range from 20 to 68 with mean of 45.5. Students' who got scores from 20-46 were classified as having "negative"
ATT whereas students who got scores more than 46 were classified as having "positive" ATT towards online
learning. As the scores of 52.5% of participants ranged between20-46, it could be concluded that students of
DBMU tend to have negative attitudes towards using online learning.

In respect to students' scores on the items measuring their PU, table 1 shows that students scores range from
8-56, with mean of 38.22. The range of students' scores from 8-39 was considered to reflect low level of
students' PU, whereas the range of students' scores from 40-56 was considered to reflect their perception of
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usefulness. As the scores of 55% of the sample ranged from 8-39, therefore the students of DBMU could not be
conceived as perceiving the usefulness of online learning.

Concerning the construct of PEU, students' scores range from 17-65, with mean of 40.15. Scores from 17-41
were classified as "not perceiving ease of use", however scores from 42-65 were classified as "perceiving" the
ease of using online learning. Based on the results in table 1, 51.6% of research participants do not perceive the
easiness of online learning which leads to the conclusion that the students of DBMU do not perceive online
learning as easy in use.

Concerning participants' scores on the construct of students' Bl, the scores range from 6-40 with mean of
22.19. Students who got scores from 6-23 were considered as not having Bl to use online learning. However,
students who got scores from 24-40 were considered as having intention to use online learning. As shown in
table 1, 60% of the participants do not have Bl to use online learning. Therefore the students of DBMU tend to
be reluctant in using online learning.

PEU among students of DBMU may diminish their PU and their positive ATT towards using online learning,
and in turn decline their intention to practice online learning. The following are the correlations between these
constructs and the Sl of students' referent group.

Relationships between different determinants of students® intention to learn online
Pearson's correlation was conducted to find out the relationships between the participants' scores on the
measures of Sl of students' referent groups, PU, PEU, ATT, and BI. Table 2 illustrates the correlations between
SI, ATT, PU, PEU and BI.

Table 2 Correlations between SI, ATT, PU, PEU and BI

Variable Sl ATT PU PEU Bl
Sl -- 0.452** 0.369** 0.410** 0.551**
ATT -- -- 0.616** 0.502** 0.663**
PU -- -- -- 0.581** 0.625**
PEU -- -- -- -- 0.594**

Bl -- -- -- -- --
Mean 17.483 45.577 38.225 40.156 22.192

Std. deviation 6.872 9.739 10.456 11.634 8.805

Note. ** p <.01. n=120

Correlations presented in table 2 reveal positive and significant relationships between all research variables;
Sland ATT (r=0.452, P<0.01), Sl and PU (r=0.369, P<0.01), Sl and PEU (r=0.410, P<0.01), Sl and BI (r=0.551,
P<0.01), PU and PEU (r=0.581, P<0.01), PU and BI (r=0.625, P<0.01), (r=0.452, P<0.01), ATT and PU
(r=0.616, P<0.01), ATT and PEU (r=0.502, P<0.01), ATT and BI (r=0.663, P<0.01),. Therefore the first
hypothesis, "Social influence of students' referent group has positive relationships with students' PU, PEU, ATT,
and their BI to learn online", was supported. However, a high value of correlation was found between ATT and
Bl (r=0.66, P<0.01), which means the higher positive attitudes students have, the more behavioral intention to
learn online they get. Similar conclusions could be inferred from the correlations between PU and Bl (r=0.63,
P<0.01) and between ATT and PU(r=0.62, P<0.01).

Sl of students' referent group, PEU, PU, and ATT on students’ Bl to use online learning

Standard multiple regression analysis was conducted to explore the Sl of students' referent groups, PE, PU,
and ATT on students' Bl to learn online. The dependent variable was the BI, whereas the independent variables
were Sl of students' referent groups, PEU, PU, and ATT. Table 3 depicts the results of multiple regressions for
the influence of SI, PEU, PU, and ATT on students' BI.

Table 3 results of multiple regression analysis for the influence of SI, PE, PU, and ATT on students' Bl

R square Adjusted R Standardized F Sig. Collinearity statistics
square coefficient Tolerance
Sl 0.242 0.001 0.750
PEU 0.210 0.007 0.603
PU 0.603 0.589 0.221 43619 0.008 0.521
ATT 0.312 0.000 0.548

As indicated in table 3, the social factors have significant influence on students' Bl [F(4,115)= 43.619,
$=0.242, p < 0.005]. The value of R square is 0.603 which indicates that the social influence of students' referent
groups explain 60.3% (it's a quiet respectable result) of the variance in students' Bl. Therefore, the Sl of students'
referent groups is a positive predictor to students' intention to learn online.
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The result confirms the assumptions of Park (2009), and Shen, Laffey, Lin and Huang (2006) who underlined
the Sl on students' Bl and on their actual behavior within online learning environment as well. This result, also,
validate the research model which adapted Davis' original version of TAM to incorporate the influence of social
factors to be employed in the area of online learning.

The influence of the social factors on Bl could be attributed to the different effects for each category of
students' referent groups and their contribution to students' BI. For example: The higher the online instructors
actualize their roles in attracting students to learn online, deploying culture of online learning, building learning
community, helping students work in groups, and keeping online discussions to realize productive interaction,
the more influence on students' behavior they have. Likewise, students' intentional behavior to use online
learning reflects, in several cases, their families' level of support to this kind of learning; families with higher
income can afford to buy hardware, software, and can afford the cost of internet access, and therefore they are
likely to be supportive for online learning than do families with lower income (Ibrahim, Silong & Samah, 2002).

Similar to the results of Chen, Chen, Lin, and Yeh (2007), the results in table 3 show positive influence of
students' PEU on their BI [F(4,115)=43.619, f=0.210, p < 0.05]. Based on the value of R square, PEU explains
60.3% of the variance in students' Bl.

As for students' PU, the results in table 3 depict positive influence of PU on students' Bl to learn online
[F(4,115)=43.619, B=0.221, p < 0.05]. The value of R square is 0.603 which indicates that PU explains 60.3%
of the variance in students' Bl. This result is concurrent with the findings of Bertrand and Bouchard (2008).
Consequently, in accordance with the results of Li and Huang (2009), the current research suggests the
possibility of using both PU and PEU to predict students' Bl to use online learning.

Also, the results in table 3 reveal that students' ATT towards online learning have positive influence on their
BI to learn online [F(4,115)= 43.619, p=0.321, p < 0.0001]. The value of R square (0.603) explains 60.3% of
variance in students' Bl. This result is consistent with the outcomes of Kim, Chun and Song (2009). So, the
second hypothesis, "Social influence of students' referent groups, PE, PU, and ATT are positive predictors to
students' intention to learn online™, was supported.

Based on the values of standardized coefficient 3 in table 3, each of SI, PEU, PU, and ATT has significant
contribution to students' BI. However, students' ATT makes the strongest contribution to students' BI (B=.312).
Therefore, the third hypothesis, "Social influence of students' referent groups is the largest predictor to students'
intention to learn online™, was rejected.

The assumptions of Ramayah and Ignatius (2005), and Venkatesh and Davis (2000) who dropped the
attitudes construct from TAM would be accepted in other contexts rather than online learning.

The influence of Students' PU and PEU on their ATT
To verify the fourth hypothesis, "students' PU and PEU are positive predictors to their ATT towards online
learning”, standard multiple regression analysis was conducted. The dependent variable was students' ATT
towards online learning, while the independent variables were students' PEU and PU. Table 4 illustrates the
results of multiple regressions for the influence of PEU and PU on students' ATT towards online learning.

Table 4 results of multiple regression analysis for the influence of students' PEU and PU on their ATT

R Adjusted R Standardized F Sig. Collinearity
square square coefficient f3 statistics Tolerance
PEU 0.217 0.014 0.662
PU 0.411 0.401 0.490 40.785 0.000 0.662

As depicted in table 4, the value of R square is 0.411 which indicates that students' PEU and PU explain
41.1% (it's a quiet respectable result) of the variance in students' ATT. Therefore, both PEU and PU significantly
influence students’ ATT towards online leaning [F(2,117)= 40.785, p < 0.05]. So the fourth hypothesis was
confirmed. These results emphasized the findings of Masrom (2007), and therefore students' PU and PEU could
be used as a predictor for their attitudes towards online learning. However, based on the values of standardized
coefficient B in table 4, PU has a stronger effect on students' ATT towards online learning than PEU did.
Therefore, students' PU could be used as a strong predictor for their attitudes.

The influence of students' PEU on their PU
To investigate the influence of students’ PEU on their PU of online learning standard multiple regression
analysis was also conducted. The dependent variable was PU, whereas the independent variable was PEU. Table

5 demonstrates the results of multiple regressions for the influence of students' PEU on their PU.

Table 5 Multiple regression results for the influence of students' PEU on their PU
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R Adjusted R Standardized F Sig. Collinearity
square square coefficient statistics Tolerance

PEU 0.338 0.332 0.581 60.209 0.000 1.000

As depicted in table 5, the value of R square is 0.338 which indicates that students' PEU explain 33.8% (it's a
quiet respectable result) of the variance in students' PU. PEU has a significant influence on PU [F(1,118)=
60.209, p < 0.0001]. So, the fifth hypothesis, "Students' PEU is positively influences their PU of online
learning™, was supported.

Similar to the findings of Masrom (2007), students' PEU was found to influence positively their PU.
Consistent with Ramayah, Suki and Ibrahim (2005), the possible explanation to such influence is that the more
the student perceives the easiness of online learning, the more he/she perceives its usefulness.

Conclusion

The research was conducted to identify the determinants of students’ intention to use online learning, to
explore the availability of these determinants among students of DBMU, and to investigate relationships and
influences of these determinants on students' intention to practice online learning. Based on literature review, SI
of students' referent group, PU, PEU, and ATT towards online learning are the variables that were identified as
key determinants of students' Bl to learn online.

Based on the data that was collected from the research sample, the extent to which these determinants are
available among students of DBMU was explored. It was found that students of DBMU tend to have negative
attitudes towards using online learning, do not perceive online learning as easy to be used, do not perceive the
usefulness of online learning, and they intend not to use online learning.

The reluctance of the students of DBMU to practice online learning could be attributed to insufficient skills
that enable them to learn online, and the insufficient support they perceive from instructors, peers and families to
adopt this innovation. These reasons may diminish students' perception of ease of use and their positive attitudes
towards using online learning, and in turn decline their intention to practice online learning.

Based on the literature review, the research model was developed and employed to explore relationships
between these determinants and their influence on students' behavioral intentions to use online learning.
Consistent with Masrom (2007), Park (2009), and Ramayah, Suki, and Ibrahim, (2005) the research model
excluded the individual actual usage from TAM in addition to replacing the external variables by social
influence. The research results illustrate positive and significant relationships between students' behavioral
intention to use online learning and each of social influence of students' referent group, students' attitudes
towards online learning, and students' perception of both ease of use and usefulness of online learning. Also, the
results confirm that each of Sl and students' PU, PEU, and their ATT towards online learning influences
students' behavioral intention to use online learning. Additionally, Sl of students' referent group is found to be a
significant predictor for both students' attitudes and their intention to use online learning.

Consistent with the results of Chen, Chen, Lin and Yeh (2007), PU and PEU were found to be significant
predictors for students' behavioral intention to use online learning. Likewise, in agreement with the results of
Baker-Eveleth and Stone (2008), students' PEU was found to be a positive predictor for both students’ ATT and
Bl to use online learning. Moreover, the results are in accordance with Masrom (2007) in regard to the
significant influence of PEU on the PU of the system. On the other hand, the students' ATT towards online
learning was found to be a strong predictor for their behavioral intention to use online learning. These findings
strongly support the appropriateness of using the research model to understand students' acceptance of online
learning in DBMU based their perspectives.

Implications for Practice

The research model provides a useful framework for university administration needing to develop the
infrastructure of online learning and assess students' readability for online learning. University administration
and online should take these factors into consideration when planning to and/or assessing practice of online
learning. The results of the research illustrate the importance of social factors related to the students' adoption of
online learning. Therefore, deploying the culture of online learning among students community, assessing and
developing students' readability to online learning, establishing computer labs equipped with sufficient facilities
for online learning and making them available for all students of the university 24 hours /day, supplying students'
houses with internet access for free of charge through the server of DBMU, planning and conducting events to
deploy culture of online learning among students and their families can facilitate familiarity with online learning
and encourage adoption of online learning. Furthermore, organizing training courses to promote students'
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perception of ease and usefulness of online learning could also enhance their positive attitudes and consequently
their behavioral intention to practice online learning.

Limitations

Even though this research revealed meaningful findings for the learner related determinants affecting their
intention to use online learning, several possible limitations should be mentioned: First, the purposive technique
to select the research sample from only a small sector of students of DBMU, Second, the results of the research
were based on data that was collected form students who have basic knowledge and insufficient experience of
learning online. Theses limitations may impede the generalization of the findings to all population of DBMU.

Further research

It is suggested to replicate the current research using a larger sample, with longer experience to learn online.
Additional research to study the influence of each category of students' referent group on their intention to learn
online is needed. More research to study determinants related both design issues of online courses and students'
behavioral intention to learn online are needed.
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APPLY DISCOVERY TEACHING MODEL TO INSTRUCT
ENGINEERING DRAWING COURSE: SKETCH A REGULAR
PENTAGON

Chin-Hsiang Chang®

National Suao Marine & Fisheries Vocational High School, No. 231, Su-Gong Rd. Su-Ao, I-Lan, ( 270), Taiwan

Abstract

The drawing method of a regular polygon has been explained in a variety of different methods in the relevant literatures.
Most of the students against the plotting described procedure to complete the drawing step by step, but often without
knowing the principle. It’s important to develop a reasonable drawing scheme with simple geometry applied in the
engineering drawing technology. A new model for regular pentagon (regular polygon, n=5) drawing will be developed with
Discovery teaching method (as experimental group). The performance is better than Demonstrating method (as reference
group) that students contrast the drawing procedure to finish a regular pentagon step by step. We chose the students of
vocational high school provided with engineering background as a sample space. The pass probability for the experimental
group with Discovery teaching method is p=.692 which is higher than the reference group p=.544. The golden rectangle is
also applied to map the relationship of regular pentagon and developed an interest for engineering drawing.

Keywords: Discovery teaching method, engineering drawing, golden rectangle, regular pentagon, regular polygon

Introduction
Someone sketched a regular polygon as the mathematics research games. Some of them were maybe difficult

enough for a vocational high school student, even university. The geometric appearance is a significant topic of
engineering drawing course which teaches students to draw some regular polygons.

Nomenclature

Ato N apexes of regular pentagon
L side length of regular pentagon

L1 to L4 relative length in a regular pentagon

N sample space

R radius of a circumscribed circle

a relative length in a regular pentagon

b relative length in a regular pentagon

n number of sides for the regular polygon, event number
r radius of an inscribed circle

Theta inner angle of polygon

Students are always taught to follow the drawing procedure and finish a regular polygon without
knowing the principle in Demonstrating method. We expand a new teaching model abided by Discovery teaching
method which was been developed by Jerome S. Bruner. We will also investigate that the relationship of golden

® Corresponding author. Tel.: +886-925-702773; fax: +886-3-9890299.
E-mail address: changch@post.savs.ilc.edu.tw.
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ratio is matched in a regular pentagon. Therefore, it is based on the geometric drawing skill to employ a no-scale
ruler and compass only to sketch a regular pentagon. The golden rectangle can be involved into a regular
pentagon.

Roark (1954) had derived the relation between the side length, radius of an inscribed circle and radius of
a circumscribed circle. Richmond (1893) had drawn an accurate regular pentagon but no calculating formula
included. The drawing procedure was developed to sketch a correct regular pentagon (Madachy, 1979 and
Pappas, 1989a). Pappas (1989b) also found the golden rectangle principle. Livio (2002) had sketched a
logarithmic spiral from the golden rectangle and called it as a golden spiral. They contributed to the sketching
method of regular pentagon and golden rectangle, but the syllogism was seldom introduced in the literatures.
There was not any study that used Discovery teaching method to teach students how to finish a regular pentagon
drawing. We will derive a simple teaching model to apply in the engineering drawing technology field in this
research.

The Study for Drawing a Regular Pentagon

Let’s see Demonstrating method for drawing a regular pentagon. There are three models to sketch a regular
pentagon. The length of one side, radius of a circumscribed circle or radius of an inscribed circle is given that
makes the specific regular pentagon separately.

Model 1: Draw a Specific Regular Pentagon from the Given Length of One Side

The 1% case of drawing a specific regular pentagon is from the given length of one side. Sketch it in Figure 1
and list the procedure below. _ o o
Lengthen AB and make a vertical line BD which is perpendicular to AB , then BD = AB.
Find the mid-point C of AB_, then put the centre of circle at point C and use the length of CD as a radius to make
an arc which intersects line AB at point E. -
Set point A as the centre of circle and make an arc with a radius of AE which intersects arc AD at point F. The
arc intersects the perpendicular divided line of AB at point G.
Use the length of GF as the radius, then set point G and A as the centre of circle to draw two arcs which
intersects each other at point H.
Connect five vertexes and finish the drawing of regular pentagon ABFGH.

Fig. 1. Specific regular pentagon from the given length of one side

Model 2: Draw a Specific Regular Pentagon from the Given Radius of a Circumscribed Circle
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Fig. 2. Specific regular pentagon from the given circumscribed circle

The 2™ case of drawing a specific regular pentagon is from the given radius of a circumscribed circle. Now,
sketch it in Figure 2 and illustrate the steps below.
Get two diameters which meet at right angles and make a perpendicular divided line of radius to get the mid-
point C. .
Set point C as the centre of circle and make an arc with a radius of Cl which intersects the diameter at point E
(where point I is one the quarter position). _
Set point | as the centre of circle and make an arc with a radius of IE which intersects circle at point B.
Therefore, we can get the length of one side of regular pentagon as IB .
Finally, use the same length of IB to get five apexes in order and finish the regular pentagon IBHGD.

Model 3: Draw an Approximate Regular Pentagon from the Given Radius of an Inscribed Circle

The 3" case of drawing a specific regular pentagon by the given radius of an inscribed circle is not found in the
literatures. The efficiency method for dividing an angle to five parts has not been expanded. So, sketch an
approximate but not a precious regular pentagon in Figure 3 and list the steps below.

Use a pin compass (a small wheel inside can be used to adjust tiny distance) and separate to five parts (4 divided
points, S1~S4) for the right angle.

Get two parts of divided angle as degree 36 and intersects the tangent line which passes the quarter position of
Q4 at point A and B.

It’s based on AB as the length of one side to sketch the other sides in order. We can get the approximated regular
pentagon ABCDE.
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Fig. 3. Approximate regular pentagon from the given inscribed circle
Use Discovery Teaching Method to Guide Students Sketching a Regular Pentagon

We use Discovery teaching method to guide students drawing a regular pentagon and solving the teaching
problem without knowing the geometry of regular polygon. They are also derived three models of sketching a
regular pentagon like Demonstrating method. However, we develop the models that the length of one side, radius
of a circumscribed circle or radius of an inscribed circle is given respectively. The teaching scheme will be
focused on the derivation to guide students and make the right graph.

Model 1: Draw a Specific Regular Pentagon from the Given Length of One Side
Because each interior angle of a regular pentagon is108°, we start it from the trigonometric function of

c0s18° and sin18° which is derived by 5 times angle formula of cosine function.
Refer to Figure 1 and express the length of diagonal line AG below. L is the length of side AB.

€0s90° =16¢0s°18° —20¢0s°18° + 5¢0518° @

c0s18° = 5+5 (2)
8

sin18° = \64_1 3

Refer to Figure 1 and express the length of diagonal line AG below. L is the length of side AB .

AC _L/2 4
AG AG

1+[ (5)

sin ZAGC =sin18° =

AG = (

It is based on_Pythagorean Theorem to derive the reduction of /1% + 2% = Jg that 1 and 2 are the length of
two sides and /5 is the length of hypotenuse. It could be added with the original length of 1 and divided to two
parts which length is 1+\f /2 In Figure 4, following are the steps we develop by Discovery teaching method.
The known length of one side AB is L. Lengthen AB to point D and let it satisfy BD = AB .

Make a perpendicular divided line of AD, let BC equals twice of AB . So it satisfies AC = \/_L .
Point A is set as the centre of circle and the length of AB is radius. 1t’s used to draw an arc which intersects CA
atpoint E. (AE = AB=L,CE = (1++/5)L).

Make a perpendicular divided line of CE and get the mid-point H. The length of diagonal line is same as
CH=(+5)L/2.

Set |J = L as the given length of one side for the regular pentagon and make a perpendicular divided line of 1.
Point I is set as the centre of circle and the length of CH is radius. Make an arc and intersect the perpendicular
divided line of IJ at point K which is an apex of regular pentagon. The length of diagonal line is
IK =CH =(1+5)L/2.

Set point J as the centre of circle and the length of CH (length of diagonal line) is radius. And set point I as the
centre of circle and the length of 1J is radius, too. Make two arcs and intersect the other at point L. The length
of diagonal line isalso JL =CH = (1++/5 I)LIZ

Same as the 7" step, we set the centre of circle at point | and the length of diagonal line CH as radius. Two arcs
meet at point M.

Connect the apexes of IJIMKL which is the regular pentagon.
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Fig. 4. Regular pentagon drawing from the given length of one side for discovery teaching method
Model 2: Draw a Specific Regular Pentagon from the Given Radius of a Circumscribed Circle

Refer to the circumscribed regular pentagon in Figure 2 and got /BFI = 36°. The formula will be derived
below. We can involve eg. (2) and eq. (3) into the following equations.

-+ c0s ZBF| =c0s36° = E:j'f

c0s36° = 0s°18° —sin’18° = 1+4J§ ©)
1445 _BF
4 2R
We can get the following result.
BE = (1+ I) ©)

The length of R is radius of circumscribed circle. It is also based on Pythagorean Theorem to derive the
length of BF from eq. (7). Beginning steps are similar to Figure 4 which the other sketching procedure listed
below.

Draw a circle with the radius of AB (equal R in the left picture), and let the length of Ol equal R in the right
one.

The relationship of CH = (1++/5 \/_)R/2 is similar to Figure 4. Use point | (centre of circle) to portray two arcs
intersect the circle at point J and K which are two apexes.

Set CH as the length of regular pentagon, point J as the centre of circle and IN as the radius to portray an arc.
The arc intersects the circle at point L.

Point K is set as the centre of circle and the length of JN s radius. It’s used to draw an arc which intersects the
circle at point E.

Connect apexes of LMKNJ and get an accurate regular pentagon.
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Fig. 5. Regular pentagon drawing from the given circumscribed circle for discovery teaching method

Model 3: Draw an Accurate Regular Pentagon from the Given Radius of an Inscribed Circle

2r

Fig. 6. Accurate regular pentagon drawing from the given inscribed circle from discovery teaching method

We will analyze this model from a half central angle Z/MOB = 36° in Figure 6. Derive the length of a
and b below by trigonometric functions. It is an accurate drawing which is different from Figure 3.

o 1++5
. c0s36 == ®)
tan36° =£
OoM
.'.a:\/5—2\/§r 9)
b=5-1r

Because the length of b is easier to develop than a for Pythagorean Theorem in Figure 6. It is also
derived the reduction of /1> + 2% = \E initially. We will guide students to sketch it by relationship of b and the
radius of inscribed cjrcle. Contrast Figure 6 and design the drawing procedure as following.

Draw a tangent line AB for circle O. The tangent point is M, and the radius OM equals r.
Make a line segment FG on the right side of Figure 6 which is equal_to the radius OM .
Draw a segment GH which is perpendicular to FG . The length of GH is 2r.

Connect point F and H, and the length of FH is+/5r .
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Set point F as the centre and FG as the radius of circle to make an arc which intersects FH at point 1. We can
find the formula 1H = (\/E —1)r is same with the value b ineq. (9).___

Back to the left side of Figure 6, point O is set as the centre and IH is the radius of circle which intersects the
tangent line at point A and B. The two apexes of regular pentagon are also decided, and the length of one side is
confirmed.

Refer to the length of one side in previous step; draw the apexes as point C, D and E in order.

We connect point ABCDE and get an accurate regular pentagon.

Golden Rectangle Found in a Regular Pentagon

Al

A2 As A2 A5

A2BI1 ASBL

A3 Ad

-

Fig. 7. The golden rectangle (golden ratio) is closely related to the length of a regular pentagon

There is a certain ratio of (1+ JE)/z in eg. (5) and eq. (7). We can say that it is really a magic ratio
because its reciprocal is (-1 + \fs) /2. It shows that the ratio is closely related to the length of a regular pentagon.
The illustration is found in Figure 7.

The major length of the regular pentagons ( A A,A,A,A,and B B,B,B, B, in Figure 7) shows as below. The
length of segment A A, in Figure 7 is the reference length which equals L.

L, =B,B, :3_2‘EL ~0.382L

|_2=AQB4=B3A5=_1;‘ELzo.618L (10)
L= AB=B,A = AA = AB =AB =L

L= AA = 1+2f5 L ~1.618L

The comparison between each length is listed below.

L+L =L
L+L =L,

(11)

Use two expressions of A,A. =1.618Land A,B, = A;B, = L to make a figure of golden rectangle showed
as the right one in Figure 7.

Results and Conclusions

Results
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We select grade one students for engineering background of National Suao Marine & Fisheries
Vocational High School in Taiwan. There are seventy-six students separated two parts of experimental group
with Discovery teaching method and reference group with Demonstrating method. All of students must be taught
how to make a perpendicular divided line and know the geometry of a regular pentagon in class. In order to
satisfy the essential requirements in trigonometric functions, the class of teaching sine and cosine function is
arranged for the students of experimental group to ensure that they have ability to calculate the simple size of a
regular pentagon enough.

The test is designed as two stages to go on. In the first stage, show them the drawing procedure to
sketch three models of regular pentagon step by step for reference group. But, teach them the geometry of
regular pentagon and guide to finish the drawing by Discovery teaching method for experimental group. It is
essential to confirm that everyone could sketch all types of drawing by these two different teaching models. In
order to avoid affected the test results due to desired psychology, the 2™ stage test isn’t notified to all students.
The 2" stage test is held two weeks later. We don’t offer any drawing procedure to all students. Let the students
of reference and experimental groups to sketch three types of regular pentagon which are drawn before. All of
the auxiliary line should be retained to check the correctness. We don’t limit the drawing time to sketch them. It
was estimated whether they pass just for the correct drawing steps or not. The results are listed in Table 1.

Table 1. Results for demonstrating and Discovery teaching methods (sample space, N=38)

Drawing Model Fig.1 Fig.2 Fig.3 Average Fig.4 Fig.5 Fig.6 Average

Pass Member (n) 23 22 17 20.7 28 29 22 26.3

Pass Probability (p) 605 579 447 544 737 763 579 692
Conclusions

Figure 1, 2 and 3 (refer to Demonstrating method) are corresponding Figure 4, 5 and 6 (refer to Discovery
teaching method) developed from the same model of regular pentagon. The conclusions from Table 1 are listed
below.

The pass probabilities for Figure 1 and Figure 2 are higher than Figure 3, we infer the cause about not familiar
with using the graphic instrument of pin compass for model 3 in demonstrating model. Figure 3 and Figure 6 are
the most difficult one in drawing a regular pentagon, so they get lower probability.

The pass probability for Discovery teaching method is higher than for Traditional one. It can be illustrated that
Discovery teaching method applied in engineering drawing was good.

Because the pass probability for Figure 6 isn’t high enough, we analyze that geometry of trigonometric functions
is difficult for some students.

The pass probability just derived out the geometry of regular pentagon correctly is p=.763 in experimental group.
It indicates 1/4 students could not calculate the geometry from trigonometric functions. But it had high average
probability (p=.907) for the students who can derive out the geometry of regular pentagon correctly. It shows
students will almost pass when they could deduce the geometry.

The teaching model can also be used to the other engineering geometric appearance of some regular polygons
(for example, regular heptagon (n=7)...etc.) for future.
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Abstract

Increasingly students are in need of faster, individual, more informative feedback on their work. Further, class
sizes are increasing and students may be geographically dispersed, perhaps with only a virtual presence. Thus the
importance of providing effective e-feedback is and will become ever more important.

Therefore there are many pertinent questions requiring answers:- What are the key factors that students perceive
as important in the assessment process? How should feedback processes be designed and what are the critical
factors that students want? Can interactive feedback be provided? Has the model of student behaviour changed
from desiring to excel to that of merely meeting requirements and passing a series of hurdles?

A small scale e-survey was carried out with a sample of postgraduates and second and third year undergraduates
immediately following completion of a semester of study where e-feedback was provided to students
individually. The reactions of students were analysed and conclusions for future development have been drawn.

Student Feedback, Electronic Feedback, Student perception, e-feedback

Main text
Introduction

This paper assesses a trial programme of providing electronic feedback via e-mail to second and third year
undergraduates and postgraduates.

Discussion

Feedback is a necessary part of students’ learning experience, however inadequate feedback and inadequate
feedback systems can cause significant amounts of dissonance. Effective feedback can be reinforcing, motivating
and a force for improvement (Hyland, 2003). Three general criteria for effective feedback have been posited
(Taras 2002); a) knowledge of standards b) the necessity of comparing standards to students’ submitted work c)
student initiated action to close any gaps identified. Poor feedback has been characterised by being either;
ambiguous; negative; late; or where criteria have lacked certainty (Huxham 2007). Attempts to improve the
speed of feedback by providing model answers only provide a partial solution; students still require personalised
feedback Huxham 2007).

It has been commented that students are increasingly perceiving themselves to be customers (Weaver 2006) .
This is significant given a backdrop of an increasing student fee environment from which it could be expected
that students will increasingly become more discerning clients perhaps expecting a higher standard of service
than has hitherto been provided.

Findings discussed in the literature (Wojtas 1998), (Weaver 2006) indicate that some students’ sole concern iss
to achieve a pass mark rather than to obtain feedback. Another issue which has been explored is the often
commented problem of students not understanding feedback provided either because the language is couched in
“expert terms” or that it is negative and error focused which results in a failure to use it (Lea and Street 1998).
(Zacharias 2007).
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The authority position of teachers based on knowledge that teachers control grades and a cultural belief that
teachers other source of knowledge (Zacharias 2007) concludes that there is a requirement for feedback to be
directive, but can cause dissonance where feedback contradicts students ideas. Indeed it has been posited that
too much feedback could result in students being depressed; less feedback might be perceived as more
motivating since fewer "mistakes" had been identified (Zacharias 2007 ) and large amounts may be
overwhelming (Brockbank & Mc Gill, 1998).

Links between developed feedback strategies which ally teaching with learning and assessment (Biggs, 1999)
and frequent student comments on the lateness of feedback and its appropriateness are clear issues identified in
previous work. This is particularly important in a university context where there is an operational dilemma
between providing comprehensive feedback and increasing student numbers with decreasing cycle times
(Falchikov a 1995). This is further compounded by issues of assessment frequency and timeline where
assignment deadlines are in advance of receipt of feedback; in effect rendering the value of the feedback
provided to be useless. (Hartley and Charlesworth 2000).

Feedback — a systems viewpoint — the background to the study

A framework quartet for identifying the characteristics of feedback has been suggested to be:-a) performance —
gap Information; b) positive feedback; c) feedback clarity and d) fairness (Lizio and Wilson 2008). This has
been used to inform the feedback system which is the subject of evaluation in this paper. The crucial steps
involved in this system are firstly to clearly define the assignment in the course Handbook together with a two-
dimensional assessment grid which identifies assessment criteria against benchmark levels of performance. Then
the assignment and method of assessment is discussed in class with students. This pre-forms students’
expectations and prepares them for feedback which benchmarks the “performance gap” assessment against the
pre-defined criteria. This uses the exact phrases in the grid to calibrate the level of attainment of a students work.
In addition positive feedback is provided in the form of a free text narrative which has two objectives: a) to
provide positive reinforcement and encouragement as a motivator to mitigate the effects of perhaps less
motivating performance benchmarking (Lizzio et al 2003) and b) developmental comments which are essential
to point out areas where students can improve their performance. Clarity; this has been interpreted in two ways
a) mechanical clarity; feedback needs to be provided in type. This research confirms that students have issues in
reading handwritten comments. Also providing handwritten comments implies the return of manuscripts to
students, a process which is beset with numerous logistical problems and students’ reaction to the availability of
marked scripts was also assessed. b) writing feedback comments in clear uncomplicated sentences, deliberately
avoiding academic language (Chanock 2000) and providing feedback at an assignment specific and generic level
which a student my find useful in further work (Lizzio and Wilson 2008).

Finally the issue of fairness has been addressed from a metasystem point of view. This is especially important
with large cohorts and multiple markers. By using a marking system which identifies marks by criteria , by
marker and by student it is possible to audit the marking process and determine dispersion by and between
markers thus providing an objective basis for moderation. This process is explained to students and contributes
to the perceived level of fairness of the evaluation process (Whitington et al 2004). It has been observed (Cohen
and Cavalcanti, 1987) that there is an inverse relationship between the quantity of comments that the student will
receive and their grade. An attempt to offset this is provided by the standard evaluations contained within the
marking grid, however it is more or less inevitable that students who require more guidance should receive more
constructive comments.

Another dimension which has not been fully developed is the cultural background of the student receiving
feedback. Students who have been taught didactically frequently have “feedback dissonance”. This emanates
from a mismatch of expectations. “ I have worked hard and have included much information” which decoded is
“l have produced a long descriptive piece of work with little critical evaluation”. The expectation from the
student’s point of view is that this discussion and remonstration with the tutor will hold sway resulting in a
negotiated higher grade. The process of cultural adaptation appears to be a long one and has a latency stretching
well into the duration of a yearlong course with potentially demotivating results and thus questions relating to the
motivation of students in receipt of feedback were investigated.

The issue of how feedback is actually delivered to students is a topic which merits investigation. The increasing
reliance on Virtual Learning Environments (VLE’s) such as BREO provide interesting opportunities for
improving the feedback process with e-feedback and also provide a check on questions of academic concern.
Feedback systems based on VLE’s provide a effective mechanism for commenting on work, but to date lack the
systems dimensions which permit for conducting quality audits of grade distribution by marker, hence the
probing of student attitude on consistency and fairness. There is relatively little literature currently available on
e-feedback and it appears that developments are fragmented and designed to meet specific local needs with a few
exceptions which have been made generally available, for example the “Electronic Feedback marking assistant”
developed at Liverpool John Moores University ( Denton 2001). Previous studies have demonstrated that
students perceive that electronic feedback is of greater value than handwritten comments (Denton et al 2008) and
that “electronic statement banks” assist tutors and students to explicitly consider assessment criteria (Case,
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2007). In addition it is claimed that rapid provision of feedback by e-mail which shortens the feedback cycle
improves student performance (Denton 2001) and is considered to be fairer by students as it is based on a
structured scheme which clearly identifies the marking scheme (Denton et al 2008)

Students may not be concerned as to who has marked their work as long as the perception is that it has been
marked fairly (Crisp 2007). Indeed, with the casualisation of the academic labour force required to provide
additional capacity to teach and assess large cohorts and with the increasing provision of distance learning,
written feedback may be the only mechanism available (Crisp 2007) which opens the secondary issue of how can
a university provide follow up guidance for students who have had their work marked by a non-permanent
member of staff and who require further support and explanation of the feedback comments provided.

The study concept and objectives

The study was carried out to assess student reactions to feedback in general and to the provision of electronic
feedback as part of a closed loop system which used benchmark performance levels identified in the unit
Handbook to set student expectations and identify the marking criteria which were then applied in the feedback
provided to students in addition to specific comments designed to improve student work quality. The rationale
behind the study was to try and ascertain student assessment of process with a view of being able to determine
the relative importance of the feedback "service™ provided

Obijectives of the study were to obtain an assessment of the relative importance of the mechanism of feedback,
relating to the nature of the feedback and student’s motivation to retrieve evaluate and reflect on feedback
received. The questionnaire was administered to second and third year undergraduates and to postgraduates
studying for a master’s degree. Students were invited to comment using a 10 point scale which addressed:
importance of feedback factors, agreements to attitudinal statements on the nature of feedback provided and
likelihood of students taking action arising from receipt of feedback. The questionnaire is appended as Appendix
1

An online questionnaire was posted on the VLE to three student cohorts each studying different units all of
which had been subject to the same standards of course design and feedback where criteria based feedback had
been provided for assignments by email. The units were taken by second year and third year undergraduates and
a group of postgraduates.

Results

70 completed responses were received from students and were evaluated as follows.

Ranking of factors.

A weighted average score was computed since the scales use are a 10 point Likert scale, the values can be
broadly interpreted as a percentage importance, agreement or likelihood of action. The rankings are ordered by
average score.

Score Importance Ranking
First Rank Q2d 9.3 Feedback gives me guidance on how to improve my work
Second Rank Q2b 8.8 Feedback is emailed to me

Q2c 8.7 Feedback relates to marking criteria in the unit handbook
Q2a 8.5 Feedback arrives within 3 weeks

Q29 8.4 Assignments are marked fairly

Q2h 8.4 Grading is consistent across units

Q2i 8.4 | understand why my work gets the given grade

Third rank Q2f 7.0 I just get my grade
Score Agreement Ranking
8.8 | want detailed comments on my work showing exactly where
First Rank Q3c I need to focus
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Q3m 8.6 Myaimisto getan "A" for my assignments
Q3f 8.5 | find comments on my work useful

Second Rank Qad 7.7 1 usually understand the comments that are given
Q3g 7.4 | receive feedback promptly
Q3h 7.4 | agree with the comments that are made
Q3i 7.4 The quality of feedback varies greatly between units
Q3j 7.2 The quality of feedback varies widely between assignments on a unit
Q3k 7.2 1 want to just pass an assignment without working too hard

Third rank Q3a 5.6 | find it difficult to read handwritten comments.
Q3b 5.9 All i want to see is my grade
Qa3l 3.8 1 work hard to achieve the best grade possible

Score Actions Ranking
First Rank Q4f 9.4 1 will try to use the comments received in future assignments

Q4c 9.3 I will read feedback/comments sent to me by email

Second Rank Q4b 8.9 | will read feedback/comments on BREO/Turnitin
Q4d 8.9 1 will understand the comments made on my work
Q4e 8.7 1 will reflect on the comments made on my work

Third rank Q4a 6.9 1 will retrieve marked hardcopy assignments

Interpretation of findings
Multiple correlation analysis was carried out on the dataset and 5 pairs of cross correlations stood out as being
very significant compared to other weaker correlations as shown in Table 1.

Table 1. Significant relationships

Chi -
Comment Pairs squared  DF Cramers v Significant at

I understand why my work gets the given
grade 154.67 48 0.60 1% level

+ Assignments are marked fairly

I work hard to achieve the best grade
possible 150.22 49 0.55 1% level

+ | find comments on my work useful

I understand why my work gets the given
grade 101.39 25 0.54 1% level

+ Feedback gives me guidance on how to
improve my work

| find comments on my work useful 128.19 49 0.52 1% level

+ | want detailed comments on my work
showing exactly where | need to focus

Grading is consistent across units 10% level
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41.98 30 0.35

+ Feedback gives me guidance on how to
improve my work

In addition, factor analysis was carried out using the entire dataset as illustrated in the table 2 below. Three
factors which explain approximately 39% of variation have been identified. These may be interpreted as
follows:- Factor 1; proactive characteristics, students requiring detailed information which they intend to reflect
on and use in the future . Factor 2; passive characteristics; students appear passively engaged and will use rather
than seek out feedback. Factor 3; dissociated characteristics; students appear to regard feedback as a source of
information which confirms passing of assignments rather than containing any elements of active learning.
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Table 2. Factor analysis results

Factor 1 Factor 2 Factor 3
Eigenvalue 4.94 3.36) 3.12
Proportion 17% 11.60% 10.80%
I will reflect on the I understand why my work
comments made on my work 0.71)gets the given grade 0.68]1 just get my grade 0.67
| find comments on my work Feedback gives me guidance | usually understand the
useful 0.69|on how to improve my work 0.55]comments that are given 0.6
I will try to use the comments
received in future | will retrieve marked
assignments 0.6|hardcopy assignments 0.51)1 receive feedback promptly 0.59
I will read | want to just pass an
feedback/comments on | can discuss my results with assignment without working
gﬂ BREO/Turnitin 0.55| my teacher 0.47|too hard 0.51
cC I will read
o — eedback/comments sent to rading is consistent accross
feedback/ Grading i i
-('?5 me by email 0.55| units 0.46]All i want to see is my grade 0.48
o | want detailed comments on
| my work showing exactly | find it difficult to read | agree with thecomments
[ where | need to focus 0.55|handwritten comments. 0.34{that are made 0.45
o
can discuss my results wit| prefer overall comments on
-'5 I can di Its with I pref I
my teacher X receive feedback promptly .33]the standar ave achieve X
feo) h 0.54]1 ive feedback | 0.33]th dard | h hi 0.4
L Feedback relates to marking The quality of feedback
criteriain the unit handbook 0.51)1 just get my grade 0.28]varies greatly between units 0.28
| want detailed comments on
I work hard to achieve the my work showing exactly Please identify which unit
best grade possible 0.5|where | need to focus 0.25]you are currently enrolled on 0.27
My aimis to get an "A" for my Feedback relates to marking | find comments on my work
assignments 0.48|criteria in the unit handbook 0.16}useful 0.23
| usually understand the | find it difficult to read
comments that are given 0.43|Feedback is emailed to me 0.16]handwritten comments. 0.19
Feedback arrives within 3 | can discuss my results with
| receive feedback promptly 0.43|weeks 0.13|my teacher 0.12
Conclusions

This study demonstrates that there is a segmentation of feedback required by students. Active and eager students
want detailed informative feedback, which will be avidly consumed, internalised and acted upon. Paradoxically,
it is this group of students which is generally “short changed” in that feedback for good work is generally
laudatory and confirmatory rather than challenging. The middle segment — passively engaged students - will be
dutiful in using feedback, but appear to lack the same drive and determination as active learners to apply
feedback. Finally the lower segment, which typically will receive the most detailed feedback (hopefully couched
in a constructive vein) is the least likely to either require detailed feedback or to apply this in future work.
Might this indicate a consumerist solution? If it is believed that feedback is a valuable commodity and also that
the perceived value varies by the attitudes of student segment, then possibly a solution to the paradox identified
above is to provide differing feedback service levels governed by payment of a feedback fee. This “fee” need not
necessarily be monetary, but might be defined by “feedback tokens”. It might be imagined that a student who is
concerned with a particular course or assignment might recognise their vulnerability and would therefore assign
a greater value to information that for an assessment where the student was confident of their ability. Clearly
such a system would be difficult but not impossible to implement, but would have significant benefits to students
and would also be extremely efficient in allocating scarce marking resources to achieve the most productive
outcomes for students.
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Appendix The Questionnaire

We are always striving to improve the quality of our teaching and making feedback we
provide to students as helpful as possible. Please could you take a few moments to
answer the following questions on this subject. The survey is completely confidential
and your responses will be used to help us direct and improve how we provide feedback
to you.

1. Please identify which unit you are currently enrolled on
[] Fundamentals of e Business BSS003-6
[1 New Advances in Business BSS007-3
[] Applied Integrated Business BSS003-2
[J Other
2. Please can you rate the importance to you of the following statements on a 10
point scale, where 10 is the most important and 1 is the least important
10 9 8 7 6 5 4 3

most

impo

rtant
Feedback arriveswithin3weeks (] [0 O O O O O O
Feedback is emailed to me O O O O O o o d
Feedback relates to marking O O O O O o o d
criteria in the unit handbook
Feedback givesmeguidanceon [] [ O O O O O O
how to improve my work
lcandiscussmyresultswithmy (1 [ [ O O O O O
teacher
| just get my grade O O 0 0o 4o o o od
Assignmentsare marked fairly [ [ O O O O O O
Grading is consistent accoss O O O O O O O O
units
lunderstandwhymyworkgets (1 O O O O O O 0O
the given grade

3. Thinking about the range of feedback you have receieved this semester, please

indicate the extent to which you either agree or disagree with the following statements

where 10 is you totally agree and 1 is you totally disagree
10 9 8 7 6 5 4 3
totall

y
agree

| find it difficult to read O O O O O 0o o o
handwritten comments...

All i want to see is my grade ]
| want detailed comments on my []
work showing exactly where |

need to focus

I usually understand the O]
comments that are given

| prefer overall comments on the []
standard | have achieved

| find comments on my work ]
useful

| receive feedback promptly ]
| agree with thecomments that []
are made

o
o
o
o
o
o
o

od o o o
o o o o
o o o o
od o o o
o o o o
od o o o
o o o o
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The quality of feedbackvaries [1 [ [ O O O O O O O
greatly between units

The quality of feedbackvaries [ [ [0 O O O O O O O
widely between assignments on

a unit

| want to just pass an O O O OO0 g g g d
assignment without working too

hard

Iwork hard toachievethebest [1 [ [ O O O O O O O
grade possible

Mayaimistogetan"A"formy 1 O O O O O O O O O
assignments

4. Please can you identify how likely you are to do the following, where 10 is totally likely and 1 is
totally unlikely
10 9 8 7 6 5 4 3 2 1Tot

Total ally
ly unlik
likel ely
y
I will retrieve marked O O 0000 o0goog o
hardcoppy assignments
I will read feedback/comments [] [ [0 O O O O O O O
on BREO/Turnitin
I will read feedback/comments [] [ [0 O O O O O O O
sent to me by email
I will understand the OO0 000000 oo
comments made on my work
Iwillreflectonthecomments (1 [0 O O O O O O O O
made on my work
Iwilltrytousethecomments (] [ [ O O O O O O O
received in future assignments
O dgoododdgoo0od
5. Finally do you have any comments on either the way you receive feedback or the type of

feedback that you receive?

Thank you for sparing the time to complete this questionnaire. Your help is greatly appreciated
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Abstract

This research aims to study the effectiveness of newly-developed learning modules built to assist Malaysian primary
students to progress through the first three levels of widely accepted van Hiele’s model of geometry thinking. The first part
of the paper reviews the background of study focusing on the problems encountered by Malaysian mathematics teachers to
practice this model in the classroom using Geometer’s Sketchpad. It also includes brief essential information about the
learning modules which was built using Google SketchUp. The second part describes methodology adopted in the research
which involved quantitative approach of a pre versus post quasi-experimental design ran on a group of forty Year 6 primary
school children in Malaysia. The results of comparative single-group mean analysis of the test scores suggest that the
learning modules were potential in assisting students to progress through the respective van Hiele’s levels of geometry
thinking, with all of them demonstrated progression of at least within level.
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Introduction

Geometry is one of the fields that are formally introduced in the Malaysian mathematics school curriculum
right from the early primary education. Its emphasis increases as students progress to secondary education,
where about forty percent of the sixty topics in the five-year secondary mathematics curriculum comprise of
Geometry content (Malaysian Ministry of Education, 2007). A deep conceptual understanding and the ability to
visualize geometrical properties at the elementary level are most needed for the students to progress to the higher
level learning of Geometry.

Background of Problems

When it comes to the learning of Geometry at schools, many mathematics educators associate the
development of thinking with a famous learning model called van Hiele’s model of geometry thinking which
was first proposed by Dina van Hiele-Geldof and Pierre van Hiele. They identify five differentiated levels of
thinking that a student must progress sequentially from one level of thinking to the next without skipping any
level. These are Level 0 or LO (Recognition), Level 1 or L1 (Analysis), Level 2 or L2 (Informal Deduction),
Level 3 or L3 (Deduction) and Level 4 or L4 (Rigor). The progression from level to level is more dependent on
the content and method of instruction (van Hiele, 1986). Since then, the model has been creating a growing
interest among researchers worldwide including Malaysia to investigate the nature and extent of students’ level
of thinking in learning Geometry (Usiskin, 1982; Wu & Ma, 2005; Ding & Jones, 2006; Saifulnizan, 2007;
Noraini, 2007). The van Hiele’s model of geometry thinking, which was first introduced more than three
decades ago, remains applicable until now and still gaining popularity among mathematics educators.

In recent years, the technology-related applications have been widely developed and used to assist learners to
learn mathematics more meaningfully and effectively. GSP in particular, offers advantages in assisting learners
to draw and visualize in both 2D and 3D dynamic construction. There are numerous studies which revealed that,
when properly used, the GSP could help learners improve the progression of their van Hiele’s levels of geometry
thinking and thus improved the learning of Geometry (see for example Saifulnizan, 2007; Noraini, 2007).

In Malaysia, all secondary schools were supplied with GSP (in limited number) by the Ministry of Education
with intention to assist both teachers to teach and students to learn Geometry and Geometry-related subjects
more effectively in the classroom lessons. Every year, a substantial number of resource mathematics teachers
were trained to use this van Hiele-based dynamic software in order to produce effective teaching and learning,
especially in Geometry. However, the GSP-assisted learning in the classrooms has not been practiced widely
mainly due to the limited availability among students to practice outside the classroom. The problem was
worsened by the lack of expertise to use among teachers as well as the lacking of clear ready-to-use learning
modules associated with each of the related geometry topic (Azlina & Lok, 2009). The use of GSP in the primary
school classrooms has been much rarer as the supply of GSP was limited to secondary schools only whilst the
number of primary school mathematics teachers who received training to practice GSP-assisted learning was
much lesser. Based on a close scrutiny on the GSP, series of discussions with fellow mathematics educators and
our own teaching experiences in mathematics, the researchers feel that the complexity to use GSP among young
learners at primary schools may have aggravated the problems.

Speaking about of the use of computer software in teaching and learning of geometry learning, the Google
Sketchup (GSU) software seems to offer several advantages as compared with GSP. First, it is an easy and
intuitive to use for learning purposes especially on Geometry. Second, the standard version is downloadable
from Google free of charge for students to use it on their own computers. Third, it carries features that help
learners to motivate themselves to clear up spatial problems by creating corresponding virtual models by
themselves. The virtual models should help students to understand that all drawings are representations of
spatial problems which have to be solved by spatial thinking (Leopold, 2008). Younger students can easily create
the 2D and 3D objects, since only a few simple tools are required. Older students who are learning about
equations of curves can also take advantage of GSU’s text tool, to see whether their curves follow the correct
paths.

However, as far as the van Hiele’s model of geometry learning is concerned, GSU possesses a drawback as it
is designed for architectural applications rather than pedagogical. Thus, it is equipped with much less
pedagogically oriented instructions as compared with GSP. Nevertheless, with its built-in features, the
researchers strongly believe that GSU can be utilized to provide an alternative learning tool especially for the
young learners to accomplish effective learning of Shapes and Spaces especially by following the levels and
learning phases prescribed by van Hiele’s model of geometry thinking.

94



Having accepted the important roles of van Hiele’s model of thinking in Malaysian mathematics learning, of
Geometry, the pedagogical problems related to the GSP-assisted learning in Malaysian context mentioned above
have triggered the researchers to investigate the following question - Beside GSP, can we build a pedagogically
oriented, free access and relatively simple to use computer-based learning tool that would assist primary school
children to progress through van Hiele’s level of thinking in the learning of Geometry?

Background Information of the Study

The full study was conducted in two stages. First, it involved the design and development of newly-
developed learning modules built using Google SketchUp. For simplicity, these learning modules are called
GSU-based Learning Modules. These learning modules were built to assist Malaysian primary students to
progress through the first three levels of van Hiele’s geometry thinking. In the second stage, the newly-
developed GSU-based Learning Modules were tried out to a sample of the targeted group. A quantitative
investigation was then conducted to study how well did these learning modules assist the learners to progress
through the first three levels of van Hiele’s geometry thinking, especially in the learning of Shapes and Space in
Malaysian mathematics curriculum.

The main focus of this paper is to reports the study conducted in the second stage. Brief descriptions
pertaining to the first stage are included in the following section to provide readers with a clear background of
the whole study.

About the Newly-Developed GSU-based Learning Modules

The newly-developed GSU-based Learning Modules consisted of carefully crafted learning activities
designed to assist primary school children to progress through the first three levels of van Hiele’s geometry
thinking, namely LO, Lland L2. It was designed and developed in accordance of procedures prescribed by
ADDIE model concentrating on the learning of geometry topics of Shapes and Spaces. It consisted of three sub-
modules, namely Module 1 (Triangles), Module 2 (Squares and Cubes) and Module 3 (Rectangles and Cuboids).
Each of these modules incorporated relevant content and learning activities designed to be executed with the
help of visualization-oriented features available in the GSU. For each module, students would have to execute
specific tasks in specific order aiming to assist them to attaining the respective level-to-level progression of the
van Hiele’s levels of geometry thinking. The restriction of emphasis to the first three van Hiele’s levels was
mainly due to established research findings conducted elsewhere which revealed that the first three levels played
much more important role in producing better conceptual understanding of elementary Geometry of Year 6
(Knight, 2006). As experienced mathematics teachers, the researchers strongly believe that it would be
extremely important for learners of this age group to acquire these first three levels of thinking if they were to
succeed in the learning of higher level of Geometry.

Each of the GSU-based Learning Modules was designed and developed based on the levels and learning
phases described by the van Hiele’s model of geometry thinking concentrating on learning properties as
emphasized by Crowley (1987), namely,

Students must proceed through the levels in order.

Students move through the levels without skipping any level. Their progress from level to level is more
dependent on the content and method of instruction than on age.

For learning to occur, instruction must occur at the level of the student. If instruction is delivered at a higher
level than the learner, the student will have difficulty following the thought processes used.

The learning activities incorporated in the GSU-based Learning Modules were designed and developed by
following closely the van Hiele’s school of thought that students pass through numerous levels of geometry
thinking as they progress from merely recognizing geometry shapes to being able to construct a formal geometry
proof (van Hiele, 1999; Clements, 2004).

The GSU-based Learning Modules carried a special importance of geometrical structures on learning
mathematics, i.e. specific visualization-oriented learning activities via the utilization of special features offered
by the GSU. These visualization-oriented activities formed an important component of building concrete or at
least semi-concrete of our mental representation of a concept (Konyalioglu, Ipek, & Isik, 2003). They involved
several types of geometrical representations of diagrams, pictures and shapes for visualization of the abstract
concepts in Geometry. In particular, these visualization-oriented activities focused on assisting learners to:

e  recognize shapes

e  make associations about shapes and developing visual thinking by means of presenting illustrations
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from a variety of positions.

e  establish geometry concepts through activities involving analyzing shapes through geometric
manipulations which were made simpler by the use of GSU.

e develop informal deductive thinking using problem-solving conditions which guide them in discovering
issues and eventually stimulate geometry thinking.

The full details of the design and development of the GSU-based Learning Modules are explained in Tan (2011).

96



About The Study
Obijectives of Study

This study aims to investigate the effectiveness of the GSU-based Learning Modules in assisting primary
school students to progress through the first three van Hiele’s levels of geometry thinking in the learning of
Shapes and Spaces.

Methodology

This small-scale study adopted a pre and post quasi-experimental design using a single group of subjects. No
control group was used in this study as the researchers were only interested to see the progression of van Hiele’s
levels of geometry thinking ‘within the subjects under study’. As such, this study performed no comparative
investigation between groups of students who used the GSU-based Learning Modules and those who did not.
The effectiveness of GSU-based Learning Modules was evaluated via the investigation on the progression of
geometry thinking made by the subjects after the use of these learning modules. The data of the study were
gathered and analyzed using simple quantitative approach.

Sample

The study was conducted to forty Year 6 students from a primary school at which one of the researchers was
teaching. They were identified and selected using specially adapted test called Wu’s Geometry Test (or simply
WGT) created by Wu et al. (2005a). The sample comprised of three categories of students, each represented a
particular cohort of students with specific van Hiele’s levels of geometry thinking of below BLO, LO and L1
respectively. The number of students for each cohort were 4, 9,and 27 respectively. These numbers were based
mainly on ‘what were available’ and no stratification method has been applied in the sampling method.

Instrument

In short, the adapted version of WGT consisted of three sub-tests (namely Test 1, Test 2 and Test 3), each to
measure students’ van Hiele’s levels of geometry thinking associated with each of the respective three GSU-
based learning sub-modules described earlier. The adaptation involved only the exclusion of items from the
original version of WGT (Wu et al., 2005a) which were not covered by the Malaysian primary mathematics
curriculum. Each sub-test consisted of 25 items and it has been designed to measure the student’s van Hiele’s
levels of geometry thinking as to whether his or her level of thinking was at BLO, LO, L1 or L2.The full details
of the test items and the validation process adopted in the adaptation are explained in Tan (2011). It must be
noted that the same WGT was used to measure the students’ van Hiele’s levels of geometry thinking before (pre)
and after (post) the use of GSU-based Learning Modules.

The Fieldwork

Once selected using the (pre) WGT, each of the school children was asked to undergo a series of learning
sessions on Shapes and Spaces, this time with the assistance of the newly-developed GSU-based Learning
Modules. Each of the learning sessions took one hour and was conducted in the evening (i.e. after the normal
morning classes). It ran four times a week for three consecutive weeks.

During the learning session, each student was asked to perform self-instructed learning activities prescribed
in the respective module at their own preferential learning speed in specific sequences starting from Module 1
and then followed by Module 2 and Module 3. It must be noted that during the whole learning sessions, the
teacher did not perform the teaching of Shapes and Spaces at all. Instead his role was to provide instructions to
students ‘what to do’ as well as to provide minimal help to clarify the learning activities to be performed. These
help were given only as necessary.

The students’ van Hiele’s levels of thinking were measured again using the (post) WGT upon the completion
of the whole intervention program at the end of third week.

Test Scoring and Data Analysis
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The adapted version of WGT preserved the scoring principle set by Usiskin (1982) in measuring the van
Hiele’s levels of geometry thinking, i.e. for each learning module,

a. Ones are considered to have attained a particular van Hiele’s level of geometry thinking if they manage
to answer correctly at least 60% of the total items designated for each particular level associated with
the respective module, and

b. One’s van Hiele’s level of geometry thinking is defined as the highest level attained by him/her.

Simple comparative analyses of WGT scores were performed to investigate the increases (or decreases) of
post-test scores versus the pre-test scores for both the over-all and individual cases of the students.

No inferential analysis of means (ANOVA or alike) was performed due to the small size of sample as well as
the possibility that the sampling criteria used in the study might not meet the assumptions required by inferential
statistics.

The Findings and Discussions

Two layers of analyses were performed in the full study, first based on the whole GSU-based Learning
Modules followed by analysis on each of the three sub-modules. Due to close consistency of findings throughout
the sub-modules as well limitation of the size of article, this paper focuses only on the first.

Using the procedures and conventions described earlier, the WGT scores gathered before and after the use of
GSU-based Learning Modules were analyzed and summarized in Table 1. The information clearly suggested that
before the intervention, all students were found to have achieved van Hiele’s levels of geometry thinking of L1
or below with four of them felt within BLO which indicated that they did not even attain the threshold score of
LO. This situation might be considered as ‘relatively unsatisfactory’ if they were to meet the van Hiele’s
requirements to learn Geometry effectively as it indicatedmost students only operated on the lower thinking
levels of recognition and analysis during the learning of Shapes and Spaces. If the test scores could be taken as
an indication of their level of understanding in Shapes and Spaces, it might then be concluded that their
understanding was rather low as reflected by the low mean scores of less than 56%.

These information, coupled with summary of essential information related to the progression of van Hiele’s
levels of geometry thinking after the use of GSU-based Learning Modules (Table 2) seemed to insinuate
significant changes of scenarios. These information showed that all of the students have managed to progress at
least within the level (i.e. a situation where individual showed increase of test scores within a particular level but
did not reach a level-by-level progression as defined by Usiskin’s criteria). Among them, more than half have
managed to perform between levels progression. Again, if the test scores could be taken as an indication of their
level of understanding in Shapes and Spaces, there were quite marked improvement of understanding made by
the students as reflected by the increase of means from less than 56% to around 70%. These findings appeared
to indicate that the newly developed GSU-based Learning Modules possessed high potential to assist students to
progress through the respective van Hiele’s levels of geometry thinking.

The progression of van Hiele’s levels of geometry thinking was investigated further by plotting a graph to
scrutinize the progression made by each subject under study (Figure 1). This plot appeared to suggest that:
The use of the GSU-based Learning Modules has managed to assist majority of the students to progress through
their van Hiele’s level of geometry thinking.
With little exception, the progression occurred in the manner as described by van Hiele, that, the progressions of
levels of thinking were sequential where learners passed through the levels in order as their understanding
increased.

Information elucidated in Figure 1 and Table 3 showed that there were four students who did not seem to
‘follow’ the van Hiele’s rule of progression of levels of geometry thinking’ (referred to as ‘jump phenomenon’)
where they have progressed through van Hiele’s levels of geometry thinking without following strictly the
sequential order. In particular, three students demonstrated a progression from BLO to L1 whilst one of them
progressed through from LO to L2. It was unclear if these non-sequential progressions indicated a ‘break of
rules’ of the van Hiele’s model of geometry thinking but the researchers feel that these might have not been the
case if the progression were measured twice or more during the whole of the intervention period. Having said
that, these jump phenomenon appeared to suggest the potential of the newly designed GSU-based Learning
Modules in assisting weak learners to learn Shapes and Spaces in the Malaysian primary mathematics of
Geometry.
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It must be noted that the above claims made about the effectiveness of the newly-developed GSU-based
Learning Modules may be refutable as the experimental design employed in this study may have permitted other
factors such as test retention and repeated learning to have contributed to the progression of the van Hiele’s
levels of geometry thinking. However, it must also be stressed again that the students received no ‘second time
or additional teaching lessons of Shapes and Spaces’ during the whole experimental sessions. Viewed from the
design and development of the GSU-based Learning Modules, these were designed and developed using
thorough principles focusing on the van Hiele’s model of geometry thinking. In particular, a great emphasis were
given on the visualization-based learning activities and hands-on explorations to develop geometry thinking that
would actively engage the students in the learning processes and enhance students’ conceptual understanding of
geometry concepts. Thus, any progressions of the van Hiele’s levels of thinking occurred are thought to be likely
resulted by the active engagement of students in the learning processes.

As mentioned earlier, similar analyses on each of the GSU-based Learning Modules were performed in the
study. With very little exceptions, these analyses revealed a more or less consistent pattern of findings
throughout all modules. The details of such findings are reported in Tan (2011).

Conclusion

As noted earlier, the dynamic graphical GSU software is neither built on van Hiele’s model of thinking nor
specifically aimed to be used to assist learners to learn Geometry more effectively. Bearing in mind of the
limitations and possible refutation mentioned above, this study seem provides evidences that, when incorporated
with carefully designed learning activities, GSU can be used to assist primary school children to progress
through the van Hiele’s levels of geometry thinking. It is hoped that this would lead to the full development of a
practical computer-assisted learning alternative that eventually assists primary school children to learn Geometry
more meaningfully and effectively.

Limitations and Future Studies

The results of this research should be interpreted with the precautions and arguments mentioned in the earlier
section in mind, that some additional factors such as test retention, repeated learning, etc. might have contributed
to the findings. The researchers are currently undertaking a series of qualitative studies to investigate these
threats and will be reporting the results once full analysis are available.
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Appendix

Table 1: The Number and Percentages of Students According to the van Hiele’s Levels of Geometry
Thinking among Students Before and After the Use of the Whole GSU-based Learning Modules

(n=40)

van Hiele’s Levels of Number of Students

Geometry Thinking Pre Post
BLO 4 (10.0%) 0 (0%)
LO 9 (22.5%) 1 (2.5%)
L1 27 (67.5%) 28 (70.0%)
L2 0 (0%) 11 (27.5%)

Mean WGT Score 55.9% 70.3%

Note: Numbers in brackets show the percentage of students for each category.

Table 2:  Break-down of Number and Percentages of Students for Each Category of Progression of van

Hiele’s Levels of Geometry Thinking Before and After the Use of the Whole GSU-based
Learning Modules (n=40)

Category of Progression of van The Progression of van Hiele’s Jump Phenomena Total
Hiele’s Levels of Thinking Levels of Thinking Involved P
BLO to BLO to LO to
L0 LOto L1 LltoL2 L1 L2 23
Between Levels 1 (57.5%)
0, 0 0, 0, )
(2.5%) 8(20.0%) 10(25.0%) 3(7.5%) 1(2.5%)
LO L1 L2 17
Within Level 0
0(0%) 17 (42.5%) 0 (0%) (42.5%)
LO L1 L2
No Progression at all 0

0 (0%) 0 (0%) 0 (0%) (0%)

Notes: a. Numbers in brackets show the percentage of students for each category.
Within Level progression is a situation where individual shows increase of WGT scores within a particular level
but does not reach the threshold of the immediate next level of geometry thinking

Table 3: Details of WGT Scores of Each Individual Who Demonstrated Jump Phenomenon
(threshold score = 60%)

WGT Scores (in percentage)

The Jump Phenomenon
Student Level LO Level L1 Level L2
Pre Post Pre Post Pre Post Pre Post
S36 36 60 32 64 24 40 BLO L1
S37 52 76 44 64 8 32 BLO L1
S39 44 72 24 60 28 44 BLO L1
S31 64 68 56 80 36 60 LO L2

Figure 1: Plot of Individual van Hiele’s Levels of Geometry Thinking Before and After the Use of the Whole
GSU-based Learning Modules (n=40)
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Abstract

In recent years, there has been a dramatic proliferation of research concerned with Computerized Adaptive Testing (CAT).
Some paper and pencil tests have been transformed to computerized based tests such as Graduate Record Examinations
(GRE) program. In Taiwan, Chinese reading ability is a required literacy for undergraduate students. Students have to pass
the Chinese reading literacy exam before graduation. This study tried to construct an item response theory based item bank
for undergraduate level Chinese reading proficiency test and develop the corresponding CAT system. This Chinese reading
proficiency test also provides sub-domain scores of Chinese reading proficiency. Remedial instructions are provided based
these sub-domains after the computerized testing. Another contribution is that by applying this IRT-based Chinese reading
proficiency test, the students’ performances of different departments or universities can be evaluated and compared.

Keywords: Undergraduate Level Chinese Reading Proficiency Test, Computerized Adaptive Testing, subscale

Introduction

Over the past decade, Computerized Adaptive Testing (CAT) has achieved great popularity. Adaptive tests
possess several benefits over traditional paper-and-pencil tests. These include increased measurement precision,
reduced testing time, standardized instructions, and flexible scheduling of examinees. Most adaptive tests use
item selection and scoring algorithms based on Item Response Theory (IRT). These techniques used in
operational adaptive testing rely on the assumption of unidimensionality. Adaptive testing using unidimensional
item response models for item selection and ability estimation is called unidimensional adaptive testing.
However, Unidimensional item response models are not always appropriate for real tests. Such as Programme for
International Student Assessment (PISA) include additional requirements stemming from complex theoretical
underpinnings that cannot be tackled optimally with a unidimensional approach.

Tests with multiple components are common in large-scale assessments. A review of many new forms of
assessment and the associated scoring protocols, such as those represented in cognitive tasks, performance tasks,
clinical skills assessments, writing assessments, and oral presentations. The components usually consist of
subsets of items that measure specific content or process attributes beyond an overall ability. Although the
overall ability estimate is useful for important decisions, the subscale ability estimates complement the overall
ability estimate by providing better diagnosis of examinees’ strengths and weaknesses, and can also help assess
and inform teachers’ instructional practice. To make valid inferences about a student’s attributes from the
student’s responses to items in the subtest domains, reliable subscores should be obtained.

With advances in the computing power of personal computers, CAT has gradually achieved popularity. For
instance, CAT has been implemented in large-scale testing programs such as the Graduate Record Examinations.
Those CAT system are build for language learning. In Taiwan, Chinese class is an general education for
undergraduate students. During different semester, Teachers have to create a test to examine the students’
performance. Since the Chinese class is a general education, and teachers have to build a test during different
semester and in different college to assess student’s performance. But there is no item bank was build. Teachers
have to produce an test in each semester over and over. In this study, try to construct a standardized item bank of
undergraduate level Chinese reading proficiency test and build the CAT system. Providing the system to the
college in the middle of Taiwan. Teachers can create an test through the item bank by giving their curriculum
plan. After students test on the CAT system, teachers can get the pattern from students and compare the ability

° Corresponding author. Tel.: +886-9-28064869; fax: +886-4-22183520.
E-mail address: tseng.tsc@gmail.com.

103



from different class, semester or collage. The CAT system also provide the subscale score, this information can
be used by teachers to judge a student’s strengths and weaknesses with respect to particular objectives. Students
also can learning by themselves through the remedy learning interfaces.

Chinese Proficiency Test and Computer-based testing

Chinese Proficiency Test has become popular in recent years. Such as, United Kingdom language school has
included learning Chinese as a foreign language (CFL) in its foreign language learning curriculum. National
Security Language Initiative (NSLI) of the United States has identified Chinese language an important national
security strategic language. Currently, Test of Chinese as a Foreign Language (TOCFL), Hanyu Shuiping Kaoshi
(HSK), Test of Practical Chinese (C. Test), Scholastic Assessment Test (SAT) subject test in Chinese with
listening, and Advanced Placement (AP) Chinese language and culture are often used to assess Chinese
proficiency (SC-TOP, 2011; HSK, 2011; C. Test, 2011; College Board, 2011a; College Board, 2011b).

The majority of the tests mention before are administered by the traditional paper and pencil tests (PPT)
format. With the popularity of computer devices and the development of information technology, computerized
tests have become a current trend in testing. Computer-based testing (CBT) has been developing quickly since
then as new question formats, alternative models of measurement, improvements in test administration,
immediate feedback to test takers, more efficient information gathering (Akdemir & Oguz, 2008; Mills, 2002;
Wise & Plake, 1990), and development of new methods of assessment such as simple adaptations of multiple-
choice items to more innovative item types (Jodoin, 2003). So far, only AP Chinese Language and Culture and
TOCFL have developed their own Chinese language computerized assessment systems (College Board, 2011a).
AP exams are used for placement purposes to determine collage students current language level in the United
States. In 2003, the College Board launched an AP Chinese Language and Culture course and exam based on the
national standards for foreign language teaching and examination formulated by the American Council on the
Teaching of Foreign Languages (ACTFL). The purpose of the exam is to evaluate learners Chinese language
communication skills in the real life (College Board, 2011a). However, those proficiency tests are build for
“non-native Chinese” learners. In this study, we build an undergraduate level Chinese reading proficiency test.
This test was build for “native Chinese” college students.

Computerized Adaptive Testing

Figure 1 shows the structure of an adaptive test as a flowchart in this study. The three major steps (starting,
continuing, and stopping) were followed the flowchart. The steps were (Wainer, 2000):
a. Starting

The general principle of selecting the next item based on previous response is not helpful when there are no
previous responses. Although an examinee's proficiency cannot be estimated from responses to previously
administered items when testing begins, the mean of the population of examinees is a reasonable initial guess.
b. Continuing

The next item will be selected by the item selection strategy based on this examinee’s temporarily ability, the
expected a posteriori (EAP) estimation method is applied for the participant’s ability calibration and estimation.
In this study item selection strategy is based on the maximum information method. The item selection procedure
is the process of selecting an item from the item bank to be administered to the examinee, and that information
will be provided as a guideline in the CAT system to indicate which items should or should not be chosen during
a test. This procedure will go all the way through and stop as soon as it met the test termination criteria.
¢. Stopping

After each item is administered and scored, an interim estimate of the examinee’s ability is calculated and
used by the item selection procedure to select the next item. An adaptive test can be terminated when a target
measurement precision has been attained, when a preselected number of items has been given, or when a
predetermined amount of time has elapsed. Any of these rules may be used in its pure form, or a mixture of them
can be used.
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Fig 1. The Procedure of Computerized Adaptive Testing
Item Bank Development and the Effectiveness of CAT Process

This research will develop a Item bank of Undergraduate Level Chinese Reading Proficiency Test. Figure 2
shows the item bank development flowchart in this study.

Repair According
Items the analysis
Data . before to repair
collection Proposition test Pretest Items
o 6 6 o6 o6 o6 o6 o o o
Allot Booklet Organize Data Put items
Propositi and test test analysis into item
on target design bank

Figure 2. Item bank development flowchart

The framework of Undergraduate Level Chinese Reading Proficiency Test incorporates an overall ability
dimension underlying all test items and several ability dimensions specific for each subtest. Overall scale express
a unified Chinese ability, and were clustered into measures of four Chinese competency goals. The framework
are show as Table 1

Table 1. The framework of Chinese for Freshman Proficiency Test
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Overall Scale Subscale

Vocabulary and Grammar (i.e., Character, Pronunciation, Word meaning and Grammar)

Literary Knowledge (i.e., Classical literature and Modern literature)

Chinese Ability - —
Literature Appreciation

Culture Knowledge (i.e., Culture inheritance and Life accomplishments)

To develop a Undergraduate Level Chinese Reading Proficiency Test system to assess Chinese ability (overall
ability), vocabulary and grammar, literary knowledge, literature appreciation and culture knowledge (subscales)
were constructed by fifteen instructors of language and literacy education department. There were 480 items in
the item bank. There were around 6,000 empirical data collected from several colleges in Taiwan from 2009 to
2011. The participants in this study were selected from the population of freshman enrolled in the colleges in the
middle of Taiwan.

In this study, using simulation data to evaluate the performances of ability estimates in CAT process. The
evaluation method is applied the simulate data into CAT process mentioned in Figure 1 to simulate CAT process.
At each iteration, CAT assumes one item is draw from item bank and administered to the participant.

In Figure 3, the vertical axis indicates the RMSE of EAP estimation method and the horizontal axis represents
the number of administered items. Figure 3 shows that there is a significant difference in RMSE decline as the
accumulation of items examinees participated in increased. The RMSE are always less than 1 and the RMSEs are
less than 0.6 when the exam items completed reached 8. This result is similar to the study conducted by Chen
(2006), Wang and Vispoel (1998).
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Figure 3. The Performances of ability estimation in CAT

Test Selection Interface: Figure 4 indicates the test selection interface. Each examinee have an account and
password which enable them to enter into the system and start the test. Each examinee is required to preselect the
scope of testing after entering into the system.
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Figure 4. Test Interface

Report Interfaces: When a student completes the test, the computer screen will show an individual assessment
report of their own test results. The left portion of the report includes the student’s basic information, the score
and percentile of this test. The right half includes the student’s learning records, test dates, test times and the
scores. Additionally, the report also lists details of subscale score.
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Figure 5. Report Interface

Remedy Learning Interfaces: Student can according to the subscale score report to choose which index to
learn. Click on the index can given student learning information. Student can improve the weakness by
themselves.
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Figure 6. Remedy Learning Interface

Test History Interfaces: Every test the student take will be record. Student can look up their own test history.
Also can get their report in each test.
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Figure 7. Test History Interface
The Reports of Different Test Groups
Performance from different department

Through the undergraduate level Chinese reading proficiency test, we could saw the difference from different
department. We also could saw the different performance in semester. Figure 8 shows the performance from

107



different department in different semester. The results showed that the performance of department A and R were
under average. School could provide extra remedy course for them.

= Semester 1
= Semester 2
= Semester 3
= Semester 4

m Semester 5

Figure 8 Performance from different department

Performance from different semester
After the test we could tell the difference from different semester. Through the result could adjust the teaching
direction from different semester. Figure 8 shows the performance from different college.
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= Semester 2
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Figure 9 Performance from different semester

Performance from different college

Through the undergraduate level Chinese reading proficiency test, we could saw the difference from different
college. We also could saw the different performance in each assessment framework. The result shows that the
weakness and advantage from different college. Figure 10 shows the performance from different college.
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Figure 10 Performance from different college
Conclusion

This study conducted computer-based undergraduate level Chinese reading proficiency test. The participants
in this study were undergraduate students in the middle of Taiwan. The data analysis showed that the
computerized CPT possess good reliability and validity.

The CAT system developed in this study included a testing interface and a management interface. For the
testing interface, examinees participated in testing after login to the interface. The result will also be presented to
the examinee as soon as the items are competed. The management interface contains the function of item bank
editing. This function also includes test assignment, item bank creation or modification, and item editing in the
item bank. In addition, there are different features in the CAT system that are available to the user in accordance
to his or her requirement. For example, the user can select different testing formats.

After test on CAT system, students and teacher could get the overall score and subscale score. The overall
score could be used in important decisions such as did students pass this subject. Subscale score identifies
examinees’ relative strengths and weakness, and can also help assess and inform teachers’ instructional practice.
Using the remedy learning system to practice their weakness after school by themselves.

This directions in future research are as follows:

This CAT system was developed for multiple-choice items. However, in order to fully utilize computers in the
test, this CAT system can be amended to fit more diverse and comprehensive items and to make the exam closer
to real scenarios.

This study can also focus on adding new functions to the CAT system such as the an initial item setup method,
item selection strategy, and exposure rate control, in the near future.
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Abstract

This research explored the training model based on constructivism theory for teachers under the jurisdiction
of the Basic Education Commission. This model showed the instructional design including the conditions and
approaches to be implemented for teaching. The study aimed to: 1) develop instructional design model which
consisted of methodological groundwork studies and all literature review for creating the training model based
on constructivism theory for teachers; 2) evaluate the appropriateness of the training model; 3) find out the
efficiency of training module based on the model using the 85/85 criterion; and 4) explore satisfaction of
teachers in training module based on constructivism theory.

Focus group discussions were conducted with eight participants who were experts in constructivism theory
and media practice. Data gathered were then certified by five purposively chosen methodological experts in
constructivism theory and instructional design. The data were analyzed using means and standard deviation. The
level of appropriateness of the training module were also tested for actual implementation to 30 teachers.

The results of this research indicated that the development of training model based on constructivism theory for
teachers under the jurisdiction of the Basic Education Commission could be explained using the 5C Model
diagram. In this model, five components were analyzed — condition, conflict, catalyst, consideration, and
construction. The model integrated the knowledge and learning activities within the management process. In
addition, the research results showed that the training module based on constructivism theory for teachers had an
efficiency of (E1/E2) 85.0/85.55 and high level of learner satisfaction.

Keywords: Constructivism Theory, Training Model, 5C Model

INTRODUCTION

Education reforms in Thailand aim to improve the level of education of Thai people. The National Education
Act of Thailand, B.E. 1999 was implemented based on the principle that all students have the ability to learn and
develop themselves. The experience of the teacher can be enhanced by learning from the training activities. The
objectives of teacher trainings have to match with their competencies. Training is a method of learning how to
work efficiently (Wichit, 2001). Constructivism has come to dominate both thought and process in education
(Fensham, 1992; Matthews, 1998, 2000). The essential functions of the mind consist of understanding and
investigating. In other words, building up intellectual structures has constructed reality (Piaget, 1971, p.27). In
this paper, an effort has been made to examine the main features of the constructivist epistemology and how
learning in training affected the teachers. The main purpose of this study is to research and develop a training model
based constructivism theory for teachers under the jurisdiction of the Basic Education Commission.

The Research Methods
First Phase : Studying the training model based on constructivism theory for teachers.

Analyzing the elements of constructivism theory.

Analyzing the elements of training theory.

Analyzing the needs of teachers.

Integrating the elements of training and constructivism theory.

Second Phase: Developing the training model based on constructivism theory for teachers and assessment tools.
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1. Developing the training model based on constructivism theory for teachers.

2. Developing the assessment tools that include the achievement test.
3. Developing the satisfaction questionnaire for teachers.

Third Phase: Developing and evaluating the training module based on constructivism theory for teachers.

1. Research design using the One Group Pre-test Post-test Design.
2. Population and samples:
2.1 The population included the teachers under the jurisdiction of the Basic Education
Commission Training Course on The Production Media Multimedia, 2010 academic year at Faculty of Education,
Chandrakasem Rajabhat University, Thailand.

2.2 Eight participants who were experts in constructivism theory and media practice were
included in the focus group discussion. Five respondents were purposively chosen to certify the training model.
Thirty teachers were included in the implementation and testing of the training module.

3. Research tools:

3.1 The training model based constructivism theory for teachers.

3.2 The assessment tools (exercise, manual guide, practice, media for training and paper test).
4. Data analysis: Descriptive statistics (means and standard deviation).

FINDINGS

The 5C training model based on constructivism theory for teachers was appropriated with the five experts’
consensus (with 10C = 1.0).

Process step: comprise that the elements of Training Base on Constructivism Theory for

Teachers are include the Constructivism activities — C1 : Condition (Objective, Ice break, Stimulate ) is driven by
BAR (Before Action Review ); Cz,: Conflict (Conditioning, Learning by doing, scaffolding) is driven by AAR (After
Action Review); Cs: Catalyst (Internal motivation, External motivation) is driven by Reflex;

Ca4: Consideration (Self-Reviewing, Peer-Reviewing) is driven by Bench mark; Cs: Construction (Present,
Discussion) is driven by Best Practice in the 5C model (Figure 1).

Condition

1. Present 1.0bjective
2.Discussion 2.1ce break

3.Stimulate

1. Self-Reviewing
2. Peer-Reviewing

1. Conditioning
2. Learning by doing
3. Scaffolding

5C Model

1. Internal motivation
2. External motivation




Figurel : The Training Base on Constructivism Theory for Teachers process — 5C model
3. The efficiency of the Training Base on Constructivism Theory for Teachers process — 5C model was

appropriated with the volunteer participants’ competency (E1 / E2 = 85.0 /85.55) that accord with the efficiency
criteria of based learning (85/ 85 Standard) (Whattananarong, 2004) (Table 2).

Table 1: The efficiency of knowledge of Training Base on Constructivism Theory for Teachers process

Volunteer Participants Formative efficiency Summative efficiency
(n=30) evaluation: evaluation: E2 score = (30)
E1 score = (30)

1 26 26
2 28 28
3 24 24
4 23 23
5 25 25
6 26 26
7 24 24
8 26 26
9 25 25
10 28 28
11 25 25
12 26 26
13 24 24
14 23 23
15 26 26
16 27 27
17 25 25
18 26 25
19 28 27
20 25 26
21 26 24
22 24 26
23 27 29
24 24 26
25 25 28
26 26 25
27 26 26
28 27 24
29 26 27
30 24 27
X 765 770
Efficiency 85.0 85.55

4. The efficiency of knowledge model Training Base on Constructivism Theory for Teachers process. at
the 0.05 level of significance

Table 2. Difference of the mean score from between the training process and the scores from the post-test
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Activity n X S.D. t p

between 30 25.50 5.54 4.40 .000
trainings

after the 30 25.66 5.66 4.45

training

(post-test)

p<.05

The level of satisfaction of the training module based on constructivism theory for teachers

Table 3: Level of satisfaction of the training module based on constructivism theory for teachers

Title Y S.D.
satisfaction 3.98 0.45
\

CONCLUSIONS

The research found out that the training model based on constructivism theory for teachers under the
jurisdiction of the Basic Education Commission and the 5C Model (condition, conflict, catalyst , consideration, and
construction) were effective in the design and implementation of instructional systems, especially in training
module. The 5C Model hasl) The condition use BAR (befor Action Review) in the first step teacher to know
objective activity ice beark and stimulate after training. 2) conflict is to action by ARR(After Action review).teacher
take conditioning Learning by doing and scarf fording. 3) catalyst is to motivation is reflex internal motivation and
external motivation.4) consideration is step the thinking beanch mark self-reviewing and pree-reviewing.5)
construction to be new Knowles drive by best practices present,discussion,evaluation.

Constructivism continues to be the dominant research program in education, and it continues to generate new
research and insights Finally, Training based on constructivism theory learning technologies have the potential to
transform the professional development of teachers; penetrate cultural, discipline, and other barriers; bring
educators together to learn, share successes and challenges; present and transfer
learning
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A MULTI-FACTOR FUZZY INFERENCE AND CONCEPT MAP
APPROACH FOR DEVELOPING DIAGNOSTIC AND ADAPTIVE
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Abstract

This paper proposes a method for evaluating learning achievement and providing personalized feedback of
remedial suggestion and instruction for learners. It functions as a combination of three particular processes. The
first is based on learners’ test results to calculate the values of four diagnostic factors - accuracy rate, test
difficulty, confidence level, and length of answer time. The second is to employ fuzzy theory to infer learning
achievement of learners. The third provides personalized feedback for learners based on concept map with
cognitive taxonomy. Experimental results reveal that the proposed method can help learners to learn more
effectively and efficiently.

Keywords: Learning diagnosis; Fuzzy inference; Adaptive feedback; Concept map; Taxonomy of cognitive objectives
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Introduction

To evaluate learning achievement of learners is an important research topic of adaptive learning systems.
Providing students with evaluation reports regarding their test/examination as sufficiently as possible and with
the unavoidable error as small as possible is the chief aim of education institutions (Biswas, 1995). In recent
years, researchers have proposed various approaches for developing adaptive learning systems based on the
personal features or learning problems of learners (Hsu et al. 1998; Chen and Lin 2001; Hwang et al. 2008; Bai
and Chen 2008a; Bai and Chen 2008b; Bai and Chen 2008c; Chen and Bai 2009; Lee et al. 2009; Lazarinis et al.
2010). Chen and Bai (2009) presented a method considering the learning degrees and accuracy rates for
diagnosing the learning barriers, it can overcome the drawbacks of the method presented by Lee et al. (2009),
and can more reasonably diagnose the learning barriers for adaptive learning. However, in their study there are
simply two factors taken in consideration for identifying the learning barriers of learners. In addition to the
learning degrees and accuracy rates, some researches argued that in order to evaluate more accurately learning
achievement, educators must consider multiple criteria, such as the test difficulty, lucky guesses, and length of
answer time (Petr 2000; Hameed 2011).

In Petr’s method, students were instructed to “Indicate your confidence rating for each answer by circling a
number from -5 (very confident it is wrong) to 5 (very confident it is correct).” A confidence score that measured
how well the students evaluated the correctness or incorrectness of their answers can reflect the probability a
student gives the right answer due to lucky guess or not. Besides, the shorter time spent to answer a hard
question correctly implies a stronger knowledge of the concept (Agarwal et al. 2006; Hameed 2011) Hence, this
study not only employs the accuracy rates, but also considers the test difficulty, lucky guesses, and length of
answer time in the processing of learning achievement diagnosis, attempting to make the diagnosis more
completely.

Since Zadeh (1965) proposed the concept of fuzzy set theory, it has been widely used in solving problems in
various fields. Some methods have been reported for applying the fuzzy set theory in educational grading
systems. According to the previous studies, the fuzzy set theory is proven to be an efficient and effective method
to handle the uncertain and vague terms in an assessment environment (Biswas, 1995, Ma & Zhou, 2000, Wang
& Chen, 2008, Saleh & Kim, 2009). Since the information of evaluating learning achievement is usually rather
imprecise, uncertain and subjective, we consider fuzzy logic technique is suitable for dealing with these kinds of
vague situations. Therefore, in this paper the proposed system applies fuzzy set theory to provide expert-like
reasoning ability which can infer the learning achievement for providing adaptive learning feedback to learners.

Novak (1998) proposed Concept Map to organize or represent the knowledge as a network consisting of nodes
(points/vertices) as concepts and links (arcs/edges) as the relations among concepts. It has been proposed and
applied in various domains. For example, Hwang (2003) proposed a conceptual map model which provides
learning suggestions by analyzing the subject materials and test results. Tseng et al. (2007) proposed a Two-
Phase Concept Map Construction (TP-CMC) approach to automatically construct the concept map by learners’
historical test records. Although concept map has shown its effectiveness in helping learners to find out their
learning problem, it still lacks some information. In the existing concept map, it only provides the information
about the concept and their relationships, while the cognitive objective of each concept cannot be exhibited.
Instead of showing that the learner will ‘understand the concept’, a more precise statement is that the learner will
‘summarize the main rules from the instructions to the concept’ (Mayer 2002). Research and theory in Cognitive
Science have shown that human cognition can be analyzed into Remember, Understand, Apply, Analyze,
Evaluate, and Create in the order of complexity (Anderson et al. 2001). By using the taxonomy of cognitive
objectives, educators can create a student-centered learning environment that fosters a range of thinking skills,
from the recall of factual information to the development of critical thinking and problem solving skills
(Gronlund 2004). Therefore, it is meaningful to incorporate cognitive objectives with concept map. After
evaluating the learning achievement, the diagnosis report of learning barriers should be provided according to
the concept map with cognitive objectives to offer more information than the traditional one.

The purpose of this study is illustrated as follows. First, multiple factors are taken into consideration to provide
more flexible and complete diagnosis. Next, we explore fuzzy logic as human thinking and judgment for
assessing learners’ learning achievement. Finally, according to the diagnosis, the adaptive feedback of remedial
suggestion and instruction are provided to learners. The rest of this paper is divided into four sections. Section 2
describes the mechanism for diagnosing learner’s learning achievement and the adaptive feedback for learners.
Section 3 introduces the implementation of the proposed method. Section 4 presents an experiment to evaluate
the performance of the proposed method. Finally, the conclusions are drawn in Section 5.

Methodology

The proposed learning diagnosis mechanism uses multi-factor fuzzy inference and concept map to evaluate
learners’ learning achievement and generate adaptive feedback and remedial instruction for learners. First, the
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diagnostic factors are illustrated in Section 2.1. Second, using fuzzy inference to diagnose learning achievement
is stated in Section 2.2. Finally, the personalized feedback of remedial suggestion and instruction based on
concept map with cognitive taxonomy is depicted in Section 2.3.

Diagnostic factors

As stated above, four diagnostic factors are considered in this study for determining learning achievement:
accuracy rate of concept, test difficulty, confidence level (for measuring the lucky guess), and length of answer
time. There are three sources utilized to acquire the data of diagnostic factors: testing information assigned by
instructors, testing results derived from learners, and relationships among concepts. When selecting a question
for testing, the general principle to follow is to ensure the question should be related to a specific concept so that
a correct answer implies the possession of knowledge of that concept (Agarwal et al. 2006). Based on the
principle, this study assigns a specific concept to each question as shown in Table 1, where 0, =1
represents ‘relevant’ and [0 = 0 represents ‘irrelevant’, 1 < 1 < [J, and 1 < [0 < [J. Besides, in order to

identify how strongly a correct answer implies concept mastery. Each question 7, should be related to a
difficult degree [J;, as shown in Table 2, where 0 < [0 < 1 and 1 < t < m. After the initial setting of questions,
the instructor performs a test to record the answers of the learners. The relationship [, between question 7
and learner [ is shown in Table 3, where [, = 1 indicates that learner [J . answered question [ correctly;

Oy = 0 indicates that learner [, failed to answer question (], correctly, L < 0 < D,and1 <j<n.

Table 1. Associations between questions and concepts

Questions Concepts
0, O, Oy O
0, 0,0, 0,0, 0,0, 0,0
O, 0,00, 0,00, 0,0, 0,0
Om QG OmC, OnCs Gy
Table 2. Difficulty degree of each question
Questions & Q, Q3 Qm
Difficulty Degree D, D, D, Dy
Table 3. Associations between learner’s answers and questions
Questions Learners
M S, S; S,
Ql Rll R12 R13 Rln
QZ RZl RZZ R23 RZn
Qm Rin Rina Rins : R

Regarding the accuracy rate, from the conceptual relationships in test questions shown in Table 1 and the
answer record of learners shown in Table 3, the accuracy rate ac;; of the learner S; with respect to the concept C;
can be calculated by Formula (1) which is the same as used by (Chen and Bai 2009):

_ R A(Re*QeCy)
acij = T, QeCy
where R,; denotes the record of the learner S; with respect to the question Q,, @.C; denotes the relationships of
the concept C; inthe question Q;, 1 <j<n,1<t<m,and1<i<p.
Regarding the test difficulty, from the conceptual relationships in test questions shown in Table 1 and the
difficulty degree of each question shown in Table 2, the average difficulty degree D;; of concept C; answered
correctly by learner S; can be calculated by Formula (2):

x 100% 1)

D,; = ZHERUXACxDD) 400,

g 2?;1 QtC; (2)
where R,; denotes the record of the learner S; with respect to the question Q,, @.C; denotes the relationships of

the concept C; in the question Q,, and D, denotes the difficulty degree of each question, 1 <j<n, 1<t <m,
and1<i<p.

Table 4. Relationships between concepts
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Concept Concepts

C, C, Cs Gy
G Wiy Wi, Wis Wiy
G Wy Wi, Was Wap
C, w, w, w, W,

P pl p2 p3 pp

In the adaptive learning environment, the Concept Map can be used to demonstrate how the learning status of
a concept can possibly be influenced by the learning status of other concepts (Tseng et al. 2007). In addition,
there exist the prerequisite relationships among concepts, so each concept needs to be learned in a dedicated
order (Hwang 2003). Regarding the lucky guess influence, we use the prerequisite relationships among concepts
to calculate the confidence level of each concept for learners. Confidence level can be defined as the degree that
the learner has understood the concept, and it can be used to judge the probability that the learner correctly
answered the questions related to a concept due to lucky guesses. Table 4 shows the relationships among
concepts, where W,,, indicates the prerequisite relationship between the concept C, and concept C,, and C, is the
prior knowledge of C,, where 0 < W,,, < 1. Let C, be the prior knowledge of C,, and C, be the prior knowledge
of C,. If a learner S; correctly answered the questions with respect to the concept C,, or C,, then the confidence
level of the learner S; with respect to concept C, will be increased. If a learner S; wrongly answered the
questions with respect to the concept C,, then the confidence level of the learner S; with respect to concept C,,
will be decreased. And the increased and decreased value is proportional to the prerequisite relationship between
two concepts and the difficulty degree of each question. Hence, the confidence level of the learner S; with
respect to each concept can be calculated by Formula (3)

. QtCkxWikthxRt]-+Z?;1(Z}i€_:11 QeCkXW i xDeX(Rej—1)+Zk thkxwkithX(Rt]-q))
by Yoy 2Ly QeCiX W geXDy
where CL;; denotes the confidence level of the learner S; with respect to concept C;, Wy, denotes the prerequisite
relationship between the concept C; and concept C; , R,; denotes the record of the learner S; with respect to the
question Q;, Q.C; denotes the relationships of the concept C; in the question Q,, and D, denotes the difficulty
degree of each question Q;, 1 <j<n,1<t<m,and1 < ik <p.

CL x 100% 3)

Diagnosis based on fuzzy inference

To usefully deal with imprecise information and obtain more precise estimation of the learning achievement of
learners, the technique of fuzzy inference is employed. The process is detailed as follows. The input variables of
fuzzy inference mechanism are accuracy rate, test difficulty, confidence level and length of answer time. Among
these input variables, the accuracy rate, test difficulty and confidence level can be calculated by Formula (1)-(3),
while the length of answer time is the total time spending to solve the test by a learner. To present the linguistic
variables of input and output for the fuzzy inference mechanism, five trapezoidal membership functions are
defined by experts as shown in Fig. 1. The trapezoidal membership function is defined as Formula (4) (Lee and
Wang 2008). Then, the fuzzy inference mechanism performs membership functions to compute the membership
degrees for each fuzzy input variable.

0, x<pl
(x—p1)/(2-p1), pl<x<p2
FS(x:pl,p2,p3,p4) = 1, p2 < x <p3 4)
(p4—x)/(p4—p3), pP3<x<p4
k 0, x > p4
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Fig. 1.
The membership functions for fuzzy variables (a) Accuracy rate; (b) Test difficulty; (c) Confidence level; (d) Answer time;
(e) Learning achievement
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Table 5. Part of the constructed fuzzy rules

Rule no.  Input fuzzy variables Output fuzzy variables
Accuracy rate test difficulty confidence level answer time learning achievement

R1 Low Low Low Short Very Poor

R2 Low Low Low Middle Very Poor

R3 Low Low Low Long Very Poor

R80 High High High Middle Very Good

R81 High High High Long Very Good

Furthermore, this study employs 81 fuzzy rules corresponding to all possible combinations of input terms. The
ideas behind the construction of the fuzzy rules are stated as follows. The better the learning achievement is (1)
the higher the accuracy rate, test difficulty, and confidence level are; as well as (2) the faster the answer time is.
Hence, the experts constructed the fuzzy rules according to these criteria and Table 5 lists part of the constructed
fuzzy rules. The Mamdani’s minimum implication (Zimmermann 1987) is then used to integrate triggered rules
with the same consequences. Finally, the defuzzification method of center of gravity is used to acquire the crisp
value to represent learner’s learning achievement.

Personalized feedback based on concept map with cognitive taxonomy

In order to help learners learn more effectively and efficiently, a well learning diagnosis system should not
only diagnose the learning achievement and barriers, but also provide personalized feedback of remedial
suggestion and instruction.

Concept Map has been widely adopted for assessing learning barriers of each concept, thus this study provides
the diagnosis of each concept for learners. Additionally, research and theory in cognitive science have shown
that human cognition can be analyzed into Remember, Understand, Apply, Analyze, Evaluate, and Create in the
order of complexity. In order to provide learners with more learning information, in this study each concept is
related to one or more particular cognitive levels, as shown in Fig. 2(a). Besides, each question is also related to
a specific cognitive level, as show in Fig. 2(b). Different question types may be suitable for judging different
cognitive levels, such as True-False, Multiple-Choice and Matching are suitable for judging the Remember level,
Understand level, and Apply level. Essay is suitable for judging the Analyze level, Evaluate level, and Create
level. When a learner fails in some concept, it indicated that there is a learning barrier for this learner, and the
learner can remedy this concept by enhancing the particular cognitive level of this concept. Hence, the
suggestions provided by this study for learners are not only to understand the learning achievement of each
concept, but also to help them understand their cognitive level about each concept and constructive process of
knowledge acquisition.

Concept2: Calculate side lengths of right triangles cognitive level

Q1: Find the length of the hypotenuse in:

Learning unit: Pythagorean Theorem cognitive level (A)13

(B) 14

xcm
5cm

Conceptl
The definition of right triangle

]:9 Remember level

©)15
(D) 20

Calculate side lengths of right triangles

[ Concept2

Understand level and
Apply level

@)

Q2: A rectangular gate is 3 m wide and has a 5 m diagonal. How high is the gate?
3

()3
(B)4
()45

Understand level

Apply level

D)5

(b)

Fig. 2. Example of concepts and questions related to specific cognitive levels (a) Concepts related to specific cognitive levels;
(b) Questions related to specific cognitive levels

To verify the validity of the proposed learning achievement diagnosis mechanism and effectiveness of the
personalized feedback of remedial suggestion and instruction, this study also includes the development and
evaluation of a diagnostic and adaptive remedial learning system with the adaptive remedial learning materials
for learners.

System development

Based on the proposed approach, a web-based Intelligent Diagnosis and Adaptive Remedial (IDAR) learning
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system has been implemented using PHP and MySQL. IDAR comprises two major modules, one is for the
fuzzy-based diagnosis to evaluate learner’s learning achievement, and the other is for the adaptive feedback of
remedial suggestion and instruction. The architecture of IDAR is depicted in Fig. 3.

‘ Web-based user interface ‘

x x

v v
Test Module Infer Personalized Feedback
Learning achievement and Adaptive Learning Material
— Intelligent Diagnosis and
Adaptive Remedial Learning System

Course materials

Bank Knowledge - Datatiase
Base Rule Base
A Expert System
y v v

|
Database
2

Inference Engine

Web-based user interface

% Experts

Fig. 3. The architecture of the intelligent diagnosis and adaptive remedial learning system

In the beginning, the experts design testing items and determine the difficulty level of each test item and their
relationships between concept and test item, which are stored in the test item bank. In this study, the test item
types contain True-False and Multiple-Choice which is suitable for judging the Remember level, Understand
level, and Apply level. Besides, the relationship between two concepts is determined by the experts and stored in
the concept database. After the learner finish the test, the inference engine uses predefined knowledge base and
rule base to infer the learner’s learning achievement based on their test results. An example of inference result
and the inferior cognitive levels of each concept are provided to the learners as shown in Fig. 4(a).

n Adaptive Beradiel Iearning S‘l;; #telligent Diagnos!nd Adaptive Remedial learning sv;‘

[Ezfarar =

itelligent Diagnos

Concept map

o cxteeamaen

Recognition .
of Tokas {Loe

Level 4 1

evel 3
NLEvel s

|
W
|

Attributes for Tokens { €20

evel 2

Token, Panerns, and 2
Leneres

TagmP
{ 8}

Level 1

Red ight: Poor

(a) (b)

Fig. 4. Example of system interface (a) inference result and personalized feedback; (b) personalized remedial instruction

Moreover, this system offers a personalized remedial learning environment for learners to strengthen their
understanding of each concept. Fig. 4(b) shows an example of concept map which is a clickable image map.
When learners click on one of the concept node, they're directed to the page which presents adaptive learning
materials according to their diagnostic results. And the learners of Fig. 4(b) should learn the concepts from level
1 to level 4.
Evaluation and analysis
Experiment design

We conducted an experiment involving fifty-two students enrolled in a course of compiler construction at a
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university in Taiwan. The students were grouped into a control group and an experimental group according to
their average quiz score of the course, so that their compiler background knowledge were more or less balanced.
Control group: In this group, 25 students used the system diagnosing learning barriers based on the accuracy rate
of each concept and providing personalized learning guidance for them. The learning materials which students
studied are textbook and their notes.

Experimental group: In this group, 27 students used the IDAR system diagnosing learning achievement based on
fuzzy theory and providing personalized suggestions and adaptive learning materials for them.

Analysis of pre-test and post-test

First, all of the students took a pre-test to evaluate whether they had the same knowledge level with regard to
learning compiler. Then, according to the learning suggestions, all of the students strengthen their understanding
of each concept. After finishing the remedial learning activity, all of the students took a post-test. In the
following, an independent-samples t-test was adopted to analyze the experiment results as shown in Table 6, it is
obvious that there is no significant (p > 0.05) difference between Experimental group and Control group in the
pre-test, but significant (p < 0.05) difference between Experimental group and Control group in the post-test.

Table 6. The independent-samples t-Test results of the pre-test and post-test results

Tests Group N Mean S.D. T P
Pre-test Experimental 27 22.74 7.27 -1.129 0.264
Control 25 24.92 6.58
Post-test Experimental 27 33.88 9.78 2.013 0.049*
Control 25 29.0 7.46
*p<.05.

Table 7. The paired t-Test results of learning improvement for the two groups

Group Tests N Mean S.D. T P

Experimental Pre-test 27 22.74 7.27 -4.681 0.000**
Post-test 27 33.88 9.78

Control Pre-test 25 24.92 6.58 -2.303 0.030*
Post-test 25 29.0 7.46

*p<.05. **p<.001.

A paired t-test was then used to analyze the learning improvement for these groups, as shown in Table 7, and
the results reveal that both of these two systems could help students to improve their learning performance.
However, Table 6 reveals that the IDAR system is more useful than the other one in improving the learning
achievement of learners.

Conclusions

This study proposed a novel approach relying on fuzzy inference and concept map, which can diagnose
learner’s learning achievement and provide adaptive remedial suggestion and instruction. To obtain more
accurate diagnostic results, the proposed method considers accuracy rate, test difficulty, confidence level (for
measuring the lucky guess), and length of answer time as the diagnostic factors. Besides, by incorporating
cognitive objectives with concept map, more complete learning suggestions can be provided to each learner. An
experiment has been conducted to evaluate the efficacy of the novel approach. The experimental results show
that the proposed method can significantly help learners improve their learning performance. It implies that the
proposed method is effective in evaluating and improving learners’ learning achievement.
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Abstract

Students’ evaluations of teaching are increasingly used by universities to evaluate teaching performance. However, these
evaluations are controversial mainly due to fact that students value various aspects of excellent teaching differently.
Therefore, in this paper we propose a new approach to student evaluation of university teaching based on data from conjoint
analysis. Conjoint analysis is a multivariate technique used to analyze the structure of individuals' preference. In particular,
our approach accounts for different importance students attach to various aspects of teaching. Moreover, it accounts explicitly
for heterogeneity arising from student preferences, and incorporates it to form comprehensive teaching evaluation score. We
have conducted survey and confirmed applicability and efficiency of the proposed approach.
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Introduction

Students’ evaluations of educational effectiveness are widely used to evaluate teaching effectiveness and
educational quality in many countries across the world. These evaluations are important as feedback to students,
teachers, departments, university administrators, governmental policymakers, and researchers. Hence, it is not
surprising that substantive and methodological studies in this area have resulted in a huge research literature. The
vast majority of these researches are based on the traditional approach to students’ evaluations of teaching
(SET), in which students in a specific course taught by a specific teacher evaluate the teaching effectiveness of
their teacher, typically near the end of the term (Marsh et al. 2011). Ratings by all students within the course are
aggregated to form course-average ratings that are used as feedback to teachers to improve their effectiveness;
the ratings are sometimes also used for personnel decisions by administrators, coursework selection by students,
and research (Marsh 2007).

In higher education, there is a long history of research and much debate into the appropriate use of SETSs
(Marsh 2007; Marsh and Roche 2000; McKeachie 1997). One major shortcoming of current procedures is that it
is uncertain if the survey items of SET questionnaires properly represent the underlying constructs for which
they were developed. Marsh (2007) suggested that effective teaching is a hypothetical construct for which there
is not a single indicator and the validity of the dimensions of student evaluations should be demonstrated through
a construct validation. Both, researchers and practitioners (Abrami and d’Apollonia 1991; Cashin and Downey
1992; Marsh and Roche 1993) agree that teaching is a complex activity with multiple interrelated components
(e.g., clarity, interaction, organization, enthusiasm, feedback). Hence, it should not be surprising that SETS, like
the teaching they are intended to represent, are also multidimensional. Particularly formative/diagnostic feedback
intended to be useful for improving teaching should reflect this multidimensionality. For example, a teacher can
be organized but lack enthusiasm or he can be always available for students but lack clarity.

There are many ways of evaluating educational activity and therefore the teaching staff. Berk (2005), in a
recent review, describes up to 12 varieties of evaluation. Most evaluations are represented by a Likert-format
scale consisting of items that have been designed to assess some aspect of teaching. Responses to these items are
then averaged to produce a mean teaching performance score (Witte and Rogge 2011). This average is then used
as an index of teaching effectiveness and used for formative and/or summative evaluation. A somewhat similar
approach consists of summing the ratings and expressing them as a percentage to the maximal attainable overall
rating (Liaw and Goh 2003). A third way is asking students to rate the overall performance of the teacher on one
single scale (Davies et al. 2007; Ellis et al. 2003).

However, some questions arise to be answered. First, whether all the aspects of teaching are equally important
for students and whether students' attitudes are homogeneous, i.e. what is the structure of their preferences
toward different aspects of teaching? Second, if there is heterogeneity of preferences, in which way and to what
extent it influences the overall evaluation of teacher as well as his rank. Did averaged scores hide the real
situation?

An appropriate approach to elicit students' preferences is conjoint analysis, a multivariate technique used to
understand how an individual’s preferences are developed. It originated in mathematical psychology (Luce and
Tukey 1964), and was first introduced in marketing research to evaluate consumer preferences for hypothetical
products and services (Green and Rao 1971). Nowadays, it is widely used for designing optimal products and
product lines (Kuzmanovic and Martic 2012), to understand the preferences in various markets including retail
(Kuzmanovic and Obradovic 2010), transportation (Hensher 2001), telecommunication (Kim 2004; Kim et al.
2008). It is also used in the health care field for eliciting patients’ and community’s preferences for health
services (Kuzmanovic et al. 2012; Ryan and Ferrar 2000).

However, only a few studies have used the conjoint analysis within the education industry. Soutar and Turner
(2002) used conjoint analysis and cluster analysis to suggest a better university education system for students.
Hur and Pak (2007) attempted to identify the preferred subjects for an after-school computer education course in
elementary schools by means of conjoint analysis. Sohn and Ju (2010) used conjoint analysis to assign the
weights of those four components to effectively recruit the science high school students who have a high quality.
Kim, Son, and Sohn (2009) used conjoint analysis to determine the most influential attributes of English
Medium Instruction (EMI) classes, and to develop a customized EMI class system for university students whose
mother tongue is not English.

In this paper we propose a new approach to student evaluation of teaching which takes into account the
students' preferences for various aspects of teaching, as well as possible heterogeneity of their preferences. Using
illustrative example we will confirm efficiency of proposed approach in practice. The approach is expected to
serve as a practical guideline that, subject to possible modifications in the future, may become an essential tool
used by universities for their continuous improvement programs.
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The paper is organized as follows. Section 2 addresses some basic concepts of conjoint analysis, including the
procedure for determining the criteria importance. The proposed methodological framework of student
evaluation of teaching based on conjoint data is also given in this section. The proposed approach to evaluation
of teaching is tested through the illustrative example given in Section 3. Section 4 provides the concluding
remarks that summarize the most important contributions of the paper.

Theoretical framework
Conjoint analysis

Conjoint analysis, sometimes called ‘trade-off analysis’, reveals how people make complex judgments. The
technique assumes that complex decisions involve not only one factor or criterion, but rather several factors
‘considered jointly’. It is based on the simple premise that consumers evaluate the value of a product or service
by combining the separate utilities provided by each product attribute.

Conjoint experiments involve individuals being asked to express their preferences for various experimentally
designed, real or hypothetical alternatives. These hypothetical alternatives are descriptions of potential real-
world alternatives, in terms of their most relevant features or attributes (both quantitative and qualitative). Lists
of attributes describing single alternatives are called profiles or concepts. Typically, the set of relevant attributes
is generated by expert opinions, reviewing the research literature and performing pilot research with techniques
such as focus groups, factor listings, or repertory grids. Two or more fixed values, or “levels”, are defined for
each attribute, and these are then combined to create different profiles. The experimental procedure involves
profiles being presented to respondents who are asked to express their preferences by rating or ranking these
profiles.

Having collected the information on individual preference, the responses need to be analyzed. The simplest
and most commonly used utility model is the linear additive model. This model assumes that the overall utility
derived from any combination of attributes of a given good or service is obtained from the sum of the separate
part-worths of the attributes. Thus, respondent i’s predicted conjoint utility for profile j can be specified as
follows:

K L, . .
Uy =20 D BaXa & i=L1, j=1..7, )

where | is the number of respondents; J is the number of profiles; K is the number of attributes; L, is the
number of levels of attribute k. A, is respondent i’s utility with respect to level | of attribute k. x;, is such a
(0,1) variable that it equals 1 if profile j has attribute k at level I, otherwise it equals 0. ; is a stochastic error
term.

The parameters fg,, are estimated by a regression analysis. These beta coefficients, also known as part-worth
utilities, can be used to establish a number of things. Firstly, the value of these coefficients indicates the amount
of any effect that an attribute has on overall utility of the profiles— the larger the coefficient, the greater the
impact. Secondly, part-worths can be used for preference-based segmentation. Namely, given that part worth
utilities are calculated at the individual level, if preference heterogeneity is present, the researcher can find it.
Therefore, part-worths can be used for preference-based segmentation. Respondents who place similar value to
the various attribute levels will be grouped together into a segment. Segmentation of conjoint part-worths
produces true “benefit segments”. Widely used method for preference-based segmentation across industries is k-
means cluster procedure. Thirdly, part-worths can be used to calculate the relative importance of each attribute,
also known as an importance value. These values are calculated by taking the utility range for each attribute
separately, and then dividing it by the sum of the utility ranges for all of the attributes. Thus the relative
importance that ith respondent assigned to the attribute k is given by

W, = KmaX ikl-ﬁikzv--vﬂikLK}_min{-ﬂklvﬂikz:---lﬂikg} =11 k=1..K @)
> s (maxdBia Bz B, 3= M By, B o, 3)

These individual level impedances are then averaged to include the respondents with similar preferences.
Thus, the importance of attribute k in segment s is given by:

Is
W, =iZWik, k=1..,K,s=1..5S, ©))

I, 5

where I is the number of respondents from the segment s.
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Part-worth utilities can be further used to obtain overall utility values for all possible combination of attribute
levels. 1t will be done by inserting the appropriate part-worths into equation 1.

Methodological framework of proposed approach

The approach proposed here for the evaluation of teachers by students, includes two-part survey. The
methodological framework of proposed approach is given in Figure 1.

STUDENT EVALUATION OF TEACHING

OBJECTIVE DEFINING
STAKEHOLDERS DETERMINING

CONJOINT ANALYSIS STUDENT EVALUATION OF TEACHER

Criteria and criteria levels selection
Experimental design construction
Data collection
Parameter estimation

Criteria selection
Rating scale selection (Likert scale)
Data collection

Individual part-worth utilities

Heterogeneous or homogenous preferences? Evaluations of each teacher for each criterion by
Segment-level part-worth utilities each student - by

Segment-level criteria importance - Wy,

W, ‘r’u&

ks

WEIGHTED SCORE
Teachers” weighted score by an individual student
Teachers’ weighted score in segments
Overall teachers” score
Overall teachers’ rank

Fig. 1. Methodological framework of proposed approach

One aspect of procedure involved using conjoint analysis to determine the preferences of individual students
according to specific attributes (here denotes as criteria), as well as criteria importance. Whether the population
is heterogeneous is determined, as well as the extent of heterogeneity, thus segments of different preferences are
insulated, and criteria importance in those segments are determined. Along with that, conventional evaluation of
teachers by students is done, with the Likert scale, where students evaluate each teacher on every presented
criterion. After collecting data on preferences and evaluations, they are summarized in order to formulate a
comprehensive evaluation of the efficiency of teachers (here denoted as Weighted Score).

These two studies can be conducted simultaneously on the same sample of students, or if it is not possible
from any reason, they can be done as two independent studies. In the second case, in order to create
comprehensive evaluation of the teachers' efficiency, aggregated data should be used.

Because not all criteria are equally important for all students or segments, it is suggested that criteria
importance are used as weighting factors (weights), i.e. to multiply scores assigned to individual teachers by the
value of criterion importance, to produce overall score. Formally, if ith student belongs to sth segment, then the
weighted score of the teacher j, by the student, equals:

K
WS, =Y Wby, i=1..1,s=1..S, j=1..J, 4
k=1

where W, is the importance of the kth criterion in the segment s, and by, is a score by the ith student
assigned to jth teacher, judging by the kth criterion. In the case of a sample of homogeneous preferences, the
weights are determined by the aggregated criteria importance values.

In addition to weighted scores of an individual student for each teacher, the weighted scores in all isolated
segments (WSS) can be determined, as well as in general at population level. Weighted score of the jth teacher in
segment s is calculated as follows:

1 ,
WSSjS:I;;WkaUk, s=1..,S, j=1..,J, (5)
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while the overall weighted score (WSO) of the teacher j at the course level i.e. the whole population level, is
equal to:

s K

i D> Wby, j=1...J (6)

s=1 i=1 k=1

WSO, =

— |-

Using the obtained scores, the teachers can be further ranked by any of the criteria, and comprehensive. It can
be shown that in some situations the same teacher is extremely differently evaluated in isolated segments. If
these segments are significantly different in size, this should be borne in mind when considering rank and
effectiveness of teachers. This will be shown at illustrative example.

Ilustration
Conjoint data

In order to illustrate the proposed methodology, and confirm the possibilities of its application for student
evaluation of teaching we used the conjoint data previously collected. The list of criteria and their levels used in
the study as well as mean part-worths assigned to each of the criteria levels are given in Table 1, while the
importance scores of attributes are shown on Figure 2.

It can be notice that the most important criterion on aggregate level is Al (Clear and understandable
presentation), followed by A2 (Methodical and systematic approach), A3 (Tempo of lectures) and A9 (Teacher
availability). These four criteria cover almost 60% of the total importance. However, the question is whether
these results reflect the student preferences truly. That is, if all the students in the sample most prefer clarity of
the teacher's presentation, or whether they less prefer teacher's preparedness for lecture? And whether it is for all
students the teacher-student relationship negligible significant?

Table 1. Criteria, corresponding levels and part-worth utilities (aggregated and segment level)

Part-worth utilities
No Criteria Criteria levels Segment 1 Segment 2
Aggregate i _

n=53 (37%) n=90 (63%)
Al | Clear and understandable presentation Yes 0.836 0.46 1.05
No -0.836 -0.46 -1.05
A2 | Methodical and systematic approach Yes 0.692 0.46 0.83
No -0.692 -0.46 -0.83
A3 | Tempo of lectures Moderate 0.446 0.32 0.52
Too fast -0.123 -0.26 -0.04
Too slow -0.324 -0.06 -0.48
A4 | Preparedness for a lecture Good 0.279 0.14 0.36
Poor -0.279 -0.14 -0.36
A5 | The accuracy of arrival to the lecture On time 0.309 0.32 0.30
Late -0.309 -0.32 -0.30
A6 | Encouraging students to participate in classes Yes 0.316 0.54 0.18
No -0.316 -0.54 -0.18
A7 | Informing students about their work Yes 0.335 0.28 0.37
No -0.335 -0.28 -0.37
A8 | Considering student comments and Yes 0.316 0.46 0.23
answering questions No -0.316 -0.46 -0.23
A9 | Availability (through individual Always available 0.220 0.31 0.17
teacher/student meetings or via e-mail) Mostly available 0.041 -0.19 0.18
Mostly unavailable -0.261 -0.11 -0.35

A more detailed analysis revealed heterogeneity in student preferences. Therefore, a cluster analysis was
performed to classify respondents into more homogeneous preference groups.
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Figure 2. Aggregated and segment level criteria importance

The most important criterion to segment 1 is A6 (Encouraging students to participate in classes), followed by
three equally important criteria, A1, A2 and A8 (see Fig. 2), while the least important criteria in this group of
student is A4 (Preparedness for a lecture). The criterion with the greatest importance in segment 2 is Al (Clear
and understandable presentation), followed by the criterion A2 (Methodical and systematic approach). Other
criteria are much less important. It is interesting that the criterion with the highest importance value in the first
segment, A6, is by far in last place in this (second) segment.

The impact of heterogeneity of students' preference on the overall evaluation of teaching

Given that the survey revealed heterogeneity in students 'preferences for different aspects of teaching we
analyzed its effects on the overall evaluation of certain teacher. For that purpose, Table 3 provides ratings of 20
teachers from a randomly selected ith student (columns Al to A9). Ratings are on a scale from 1 to 5, with 1
being the lowest and 5 the highest score for given criterion. The analysis is performed first under the assumption
that preferences are taken into account, but at the aggregate level, then the assumption is the student belongs to
segment 1, and finally, that he belongs to segment 2. These results (Weighted Scores), as well as evaluations
provided as average score by all criteria (Mean Score) are shown in Table 3. For both measures, corresponding
ranks of teachers are given in the brackets.

Table 3. Teachers' evaluations by randomly selected student (using different evaluation measures)

Scores per criteria Mean score Weighted scores (WSI)
Teacher Al A2 A3 A4 A5 A6 A7 A8 A9 Value Aggregate Segment 1 Segment 2
Teacher 1 55 5 5 4 4 5 5 5 4.78 (1) 4.83(1) 4.73(2) 4.88 (1)
Teacher 2 4 55 5 4 5 5 5 5 4.78 (1) 4.72 (3) 4.76 (1) 4.67 (4)
Teacher 3 4 4 5 55 5 4 5 5 4.67 (3) 4.56 (4) 4.63(3) 4.45 (7)
Teacher 4 5 5 5 5 5 4 4 4 5 4.67 (3) 4.75 (2) 4.60 (4) 4.81(2)
Teacher 5 5 5 5 5 4 4 4 4 4 4.44 (5) 4.56 (5) 4.42 (6) 4.67 (3)
Teacher 6 4 4 4 4 4 5 5 5 5 4.44 (5) 4.36 (8) 4.48 (5) 4.26 (8)
Teacher 7 3 45 5 3 455 5 4.33(7) 4.20 (10) 4.20 (9) 4.09 (11)
Teacher 8 5 5 5 4 4 4 4 3 5 4.33(7) 451 (6) 4.31(8) 4.59 (5)
Teacher 9 55 5 5 3 3 4 3 5 422 (9) 4.42(7) 4.09 (10) 4.56 (6)
Teacher 10 4 5 3 3 4 5 4 5 5 422 (9) 4.23(9) 4.40 (7) 4.16 (9)
Teacher 11 555 43 111 2 3.00 (16) 3.43 (14) 2.92 (17) 3.81(12)
Teacher 12 55 4 45 1111 3.00 (16) 3.36 (16) 2.95 (16) 3.77 (13)
Teacher 13 325 41 41 2 5 3.00 (16) 3.06 (18) 2.89 (18) 2.92 (19)
Teacher 14 333 3 4 4 4 45 3.67 (11) 3.55(12) 3.66 (12) 3.39 (16)
Teacher 15 333 45 3 435 3.67 (11) 3.55(13) 3.49 (14) 3.46 (15)
Teacher 16 2 2 2 45 4 5 45 3.67 (11) 3.31(17) 3.51 (13) 3.06 (18)
Teacher 17 55 4 3 3 3 3 3 4 3.67 (11) 3.95(11) 3.74 (11) 4.11 (10)
Teacher 18 111 55 5 5 5 1 3.22 (15) 2.62 (20) 3.18 (15) 2.41 (20)
Teacher 19 555 11 1115 2.78 (19) 3.38 (15) 2.83 (19) 3.59 (14)
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Teacher20 5 5 5 1 1 1 1 1 1  233(20) 2.93 (19) 2.51 (20) 3.33(17)

Based on the results shown in Table 3, it can be seen that discriminatory power of the "Mean score™ approach
is very poor. Some teachers with qualitatively different characteristics achieve the same mean score value. For
example, four teachers have the same mean score of 3.67, i.e. Teacher 14, 15, 16 and 17, while there is vast
rating diversity according to criteria, what could be seen from table 3.

On the other hand, if the criteria importance derived from conjoint analysis is used as criteria weights (either
at the aggregate level or at segment level) much better results are obtained (see Table 3). Discriminatory power
of this approach, even viewed at the aggregate level, is much better. The ranks of teachers are clearly defined,
and there are not teachers with the same rank. In addition, the ranks are different, some are lower and some
higher than in the case of Mean Score approach. This makes sense because better rating of more importance
criterion increases overall assessment score more than better rating of less criterion importance.

It can be further seen that the overall scores and ranks, for the same ratings, are significantly different from
segment to segment. This is especially obvious in Teachers 9, 11, 14 and 18. This information may be of
particular importance when the segments are of substantially different sizes, or when their preferences are
significantly different. Simplification could hide substantially important information, and the results would be
distorted image of reality.

We performed another analysis and compared the results. We analyzed overall ratings for 8 teachers given by
10 students. These are generated (hypothetical) scores for hypothetical teachers, because in conducting conjoint
analysis, conventional evaluation of specific teachers is not conducted.

According to the identified segment sizes, we also assumed that 4 out of 10 students belong to the segment
S1, while remaining 6 belong to the segment S2. Table 4 presents the standard summary measures derived from
two teaching evaluation instruments: the conventional teaching evaluation instrument (Mean Score) and
proposed approach based on conjoint data (Weighted Score). Corresponding teachers' ranks are given in the
brackets.

Table 4. Summary measures for eight teachers (ranks are in the brackets)

Conventional approach Proposed approach
(Mean Score) (Weighted Scores)

Teacher Overall Segment 1 Segment 2 Overall
1 4.49 (1) 468 (1) 439 (3) 451(2)
2 4.49 (1) 4.25 (4) 462 (1) 447 (3)
3 3.20 (8) 3.70 (6) 3.40 (8) 3.52(7)
4 432 (3) 455 (2) 450 (2) 452 (1)
5 3.92 (4) 429 (3) 3.99 (4) 411 (4)
6 3.64 (6) 3.49 (8) 3.52(7) 3.51(8)
7 3.62(7) 3.88 (5) 3.70 (6) 3.77 (5)
8 3.92 (4) 3.51(7) 3.82(5) 3.69 (6)

As in the previous analysis, data given in Table 4 indicate poor discriminatory power of the conventional
approach based on the averaging ratings by criteria and at the level of the sample, without taking into account
student preferences. Consider for example Teacher 5, whose Mean score value equal to 3.92. If we take into
account the heterogeneity of preferences, and if these preferences are incorporated into an overall score,
weighted score for Teacher 5 in segment 1 is 4.29, in segment 2, this value is 3.99, and the Overall score is 4.11.
It may be noted that ratings, both at the segment and sample level, are significantly higher than the Mean score,
S0 it can be concluded that this teacher is underestimated if preferences are not taken into account.

On the other hand, consider Teacher 8. His Mean Score value is also 3.92, but the teacher was, in both
segments and the overall rated lower by Weighted Score approach (3.51, 3.82 and 3.69 respectively). In other
words, the teacher may be overestimated if student preferences and their heterogeneity are not taken into
account. A similar situation can be observed in the case of some other teachers.

Let us now consider the ranks of teachers obtained by the previously discussed two approaches, and compare
them. Consider first Teacher 4. He is third-ranked according to conventional approach, but first-ranked
according to approach we proposed. The same teacher is better ranked in both segments (rank is 2) than
according to conventional approach. In the case of Teacher 2, situation is reversed. He is first-ranked according
to conventional approach, but third-ranked in our approach. However, in this teacher case, particularly important
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are information on the rank in the segment. In fact, this teacher was at fourth place in segment 1, while first-
placed in segment 2. A similar analysis could be done for other teachers.

Table 5. Correlation between evaluation measures

Weighted Score Weighted Score Weighted Score Mean Score
(Seg. 1) (Seg. 2) (Overall)
Weighted Score (Seg. 1) 1
Weighted Score (Seg. 2) 0.714 1
Weighted Score (Overall) 0.929 0.881 1
Mean Score 0.649 0.918 0.761 1

Table 5 provides correlation between measures previously discussed. Correlation of ranks in Segment 1 and
Segment 2 is quite low (0,714), which makes sense, because these are groups of students with different
preferences. It is also notable that correlation of ranks by the conventional approach and our approach (weighted
score) is 0,761.

Conclusions

The paper proposes a new approach to student evaluation of university teaching based on data from conjoint
analysis. Proposed approach includes two-part study. The first part involves the use of conjoint analysis in order
to determine the students' preferences toward specific aspect of teaching, as well as importance of those aspects.
It also determines whether and to what extent the population is heterogeneous. Accordingly, the groups of
students with similar preferences are identifying. The second part of the study includes the conventional
evaluation of teachers by students. Using the Likert scale students evaluate each teacher by each of the specified
aspects. After the data on preferences and ratings are obtained, they are summarized in order to formulate the
comprehensive evaluation of the teachers' efficiency.

Using real conjoint data, we tested proposed approach. First, we show that the proposed approach has better
discriminator power than conventional approach to teaching and teacher evaluation. But it also offers the
possibility of further deeper analysis of student preferences, which could be used to get a better idea of true
picture, and assess more objectively the efficiency and effectiveness of teachers. It is possible to take into
account the heterogeneity in the creation of a comprehensive evaluation.

Even in situations where the research is carried out separately, it is possible to identify the aggregate
preferences of students based on conjoint analysis, and using those data to calculate weighted score for each
teacher. This has proved the usage power of our approach in practice.
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Abstract

Abstract: This paper purports to demonstrate a problem solving case in the course of the development of
methodology, in which the quality of the negotiation practicum is maintained or raised without
sacrificing the class contact hours for the lessons for reading comprehension skills, on which the essence
of negotiation practicum is solely based. In this problem solving, the effective implementation of the ICT
is crucially employed.

In an effort to foster better communication skills to build a sound relationship (one of the fundamental
academic skills to be acquired as a university student) during the four years of academic life, Kansali
University has been introducing a new genre of course in the general education especially for freshmen
and sophomores. It is a negotiation practicum in which students learn the basic communication skills
through role modeling in simulated situations. Although the intention for developing a new course was
great, this new attempt faced some difficulties in order to achieve a higher level of learning outcome. In
the course, in order to describe in detail the simulated situation reflecting on actual real-life situation,
students are required to demonstrate high level of reading comprehension competency in order to read
carefully the detailed description of the situation and to understand and analyze the view points of the
characters so that the students can clearly set the mission, associated zopa, and it batna before they
exercise the negotiation in the role playing session.

This paper reports an optimal solution making use of the information technology without sacrificing the
quality of the negotiation practicum due to the students’ low level of reading comprehension skills.

Keywords: course development, PBL, communication, empathy, negotiation, ICT, reading comprehension, role playing

Instroduction

This paper purports to demonstrate a problem solving case in the development of a new communication
course with negotiation. It is stated that the quality of the negotiation practicum is maintained without
sacrificing the course contact hours that are spent only for raising the students’ reading comprehension skills.

It has been a common practice that the academic education is based on the fundamental concept of the
communication being mainly composed of logic in information. As a matter of fact, in the last few years, the
universities in Japan have just begun offering such courses as logical thinking, critical thinking, and debate as
subjects for the general education to freshmen and sophomores before they begin their special areas of study.
However, it has been revealed that human communication is not mainly based on the logical thinking but rather
on empathy. In other words, the basis of communication may be supported not mainly by logic or critical
thinking but more or less by some empathy driven factor. Because the university has the mission to raise
promising potential members for the future society, a new concept for a course has come out in which the
successful communication consists of both logical and critical thinking on the one hand, and emotion or empathy
on the other. We have been forgetting that the main purpose of communication is for building trust.

It is natural that a new course design will encounter some difficulties. This new practicum based course is
heavily dependent on students’ reading comprehension skills to deeply understand the description of the detailed
situation in which various levels of negotiation processes are involved. Thus, the low level of students’ reading
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comprehension skills will reduce the understanding of the description. This paper attempts to tackle with such
issue in terms of the information technology available to us.

First, the description of the new course, negotiation practicum is given in detail. Second, the grave problem in
this type of course is described in detail, in which a low level of the students’ reading comprehension skills
reduces the chance of deeper understanding of grasping the given situation reflecting the real-life situation, and,
thus, prevents further development of negotiation skills. And, third, in the conclusion, our optimal solution is
given with the results of our experiment. Also, a conclusion with further suggestion of research is stated.

2. Negotiation Practicum: A New Communication Course Incorporating Empathy and Negotiation

In this section, a negotiation practicum, a new approach to communication incorporating empathy and
negotiation, is elaborated in detail.

Definition: Basic Academic Skills

First, it may be helpful to begin the basic academic skills which are fundamental to the negotiation practicum.
The basic academic skills generally include proactive action with stick-to-itiveness, thinking skills such as
problem identifying/solving, and planning a project while taking possible risks in mind, in addition to creativity,
information processing skills (information gathering, sorting, categorizing, prioritizing, logical thinking, and
meta-cognition). Further, the skills also include the cooperative communication skills in order to work in a team
and to comply with the rules and conditions (teamwork, leadership, and compliance).

Traditionally Speaking: Debate for Ultimate Logical and Critical Thinking

So far, most universities in Japan have incorporated in the curriculum the various basic academic courses to
foster all components of the basic academic skills mentioned above. For example, Kansai University has in the
curriculum the basic study skills courses including problem identifying, problem solving, note taking, report
writing, presentation, computer literary, and debate. There, debate is placed as one of the most advanced courses
in the basic study skills courses, which incorporate the logical thinking and meta-cognition skills. However, the
debate course does not offer anything to build trust and maintain good relation between students. Furthermore, it
has been evident that emotion or empathy was not in any part of the communication in the debate. Rather, it is
considered as a virtue to hide emotion while debate is in progress. Yet, debate has been considered as the most
advanced academic skill, in which emotion or empathy is considered out of the range of such domain. On the
other hand, however, it is observed that the chances for the students to have debate in the daily life are less than
the chances for them to communicate with others in order to maintain good relationship. In other words, people
communicate daily to have or maintain good relationship. Trust building seems to be the key as well as the
reason to communication.

Kansai University’s Challenge to Design a New Course

In order to remedy the lack of empathy or emotion in the debate course and to build trust in communication,
Kansai University designed a new course for communication incorporating empathy and negotiation to be
introduced in the curriculum to enhance the series of courses for the basic academic skills.

In the course of such incorporation, trust building through communication is fostered through negotiation
practicum including exercises in groups. In such a course, the simulation experience with role modeling is
crucially employed. The rationale behind this is that the simulation of the real experience will have extremely
high learning outcome, as Edger Dale claims. See Fig. | for Edger Dale’s Cone of Learning.
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Fig. 1. Edger Dale’s Cone of Learning (source: http://www.cals.ncsu.edu/agexed/sae/ppt1/sld012.htm)

This new type of communication requires strategies to combine lectures, seminars for situation analysis,
group-based negotiation strategy discussions, simulation exercises, and reflection both at the group level and at
the individual level. In the end of the practicum, students fill out their learning reflection to be submitted to the
e-Portfolio system.

Methodology Proposed by Dr. Roger Fisher at Harvard University

After researching methodologies for communication with empathy and negotiation, it was found that Dr. Roger
Fisher at Harvard University developed a methodology for better communication with emotion or empathy
incorporated in order to solve international conflicts. Afterwards, his methodology was applied to the business
negotiation and has been taught at law schools as well as business schools in the U.S.

Dr. Roger Fisher’s methodology has been considered as the methodology for building a long-term good
relation with trust between people. For ease of exposition, the basic idea of Dr. Roger Fisher’s methodology is
summarized below.

The main goal of the methodology is generally called negotiation to lead to say yes. In short, it is called the
negotiation. The negotiation requires prior preparation to set a mission, which is the optimal goal to be aimed at,
in this case, for maintaining a long-term good relationship with trust. In order to accomplish such mission, some
preparation is needed. Since it is not usually possible to achieve the 100% of the mission through a negotiation, a
zone of possible agreement is set to limit the range between the maximum and the minimum goals prior to the
actual negotiation. This zone of goals is called zopa. Furthermore, if all the options for possible agreements
prepared for the zopa fail, the best alternative to the zopa, called batna, is further planned, as shown in Fig. 2.

The negotiation skill described above demonstrates the skill for gathering information for a certain topic and
then making a decision based on the information. By understanding the common framework of negotiation
consisting of the mission, zopa, and batna, and by conforming to them, it is possible to demonstrate the logical
thinking skill, the critical thinking skill, as well as the skill to conform to the rules and conditions. Further, by
exercising the framework of negotiation, students can develop their communication skills to elicit information
necessary for the negotiation as well as the arrangement skill for conducting the negotiation. This can be only
possible with the mission aiming at a long-term good relationship.
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Fig. 2. The Framework for Negotiation. From: J. Tamura, et. al. (2010). “Visual Explanation: An Introduction to
Negotiation”, Nihon Keizai Shinbun.

New Course Design

Having the basic concepts of negotiation by Dr. R. Fisher, the negotiation methodology has been developed
incorporating a case study and a role-playing simulation.

In the course, students are first divided into two groups for the later negotiation session. For ease of
exposition, let us call these groups Group A and Group B. Further, in each group, four to five students are sub-
grouped for the discussion for building strategies for the negotiation session. See Fig. 3. The each colored box
represents a sub-group consisting of four to five students.
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Fig. 3. Seating Layout for Groups (Group A is shown in red; Group B, in green. Each block represents 4 to 5 students in a group.)

While the students are seated in this formation, the following learning activities are conducted. First, a mini
lecture is given to share the goal for the practicum with the students. Second, the house keeping rules for the
practicum such as the basic concepts of negotiation, the procedures for the practicum are explained to the
student. With such background information, reading materials for the negotiation situation are distributed. Both
groups have a common situation sheet. See Fig. 3. And then each group is given their group-specific additional
information. See Fig. 5 for the group-specific information sheet for Group A and Fig. 6 for the group-specific
information sheet for Group B. With such preparation, the students proceed to Exercise 1. Exercise 1 is
conducted on the individual student basis.
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(Fig. 3 and Fig. 4 are by courtesy of GLIAL, Inc.)

Fig. 5. Group-Specific Information Sheet for Group A (by courtesy of GLIAL, Inc.)
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Fig. 6. Group-Specific Information Sheet for Group B (by courtesy of GLIAL, Inc.)

Each student reads the given situation sheets individually to understand the situation in which the character to
be role modeled is. And then, he/she prepares for strategies for the negotiation with the worksheet. See Fig. 4.

When Exercise 1 is completed, students move forward to Exercise 2: Sub-Group Discussion, in which four to
five students in each sub-group discuss and share their strategic plans to finely tune up their minute details while
making reference to their worksheets. After Exercise 2, the main session of communication with empathy and
negotiation is conducted. In the following Exercise 3, based on the worksheet and the result of the discussion in
Exercise 2, paired students conduct the role-playing negotiation session. See Fig. 7 for seating arrangement.
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Fig. 7. Layout for One to One Negotiation Session:

Following Exercise 3, Exercise 4 is conducted. In Exercise 4 of the reflection session, the paired students
have a reflection session together and share the moments of decision making during the negotiation session
along the time line. When the paired reflection session is done, the instructor reflects the entire practicum
consisting of four exercises, then summarizes the main points and gives the feedback to the class. In the end, as
the final touch up, each student spends some time to reflect his/her learning activities from the practicum and
writes down the reflection to be submitted to the course e-Portfolio. In this way, the entire practicum session is
conducted.

Problem Revealed

The situation employed in the negotiation session must be a reflection of the real life or an example case from
the real-life society. Otherwise, there is no point for the future societal member-to-be to practice and acquire the
communication skill with empathy and negotiation.

The negotiation session described in the above section makes use of the written description of the situation.
The description to offer common information as well as the group-specific information is the reflection of the
real-life situation including emotions of the involved characters. Thus, the description includes true intentions
and the subtle nuance of the emotions of the characters.

It follows that the students are required to have a very high level of reading comprehension skills to fully
understand the described situation so that they acquire the maximum out of the communication exercises.
However, the course is designed with 15 weeks of in-class sessions in a semester. Thus, not much time can be
allocated for the students to be trained and improve their reading comprehenshion skills before getting involved
in the negotiation session. From the course designer’s point of view, it would be preferable to spend as much
time as possible for raising the level of the students’ competency for negotiation. We do not like to compromise
and adopt the abridged version of the descriptions by adjusting to the level of students’ reading competencies.

Is there any way not to sacrifice the quality of description because of the low level of students’ reading
comprehenshion skills? In other words, is there any way not to spend too much time for the students to
understand the situation for the negotiation session? And yet, is there any way for the students to understand the
situation deeply with the current level of reading comprehenshion and with a limited time allocated to the
preparation session?

3. An Optimal Solution with the Use of ICT

In this section, an optimal solution to the problem is proposed that has been raised in the previous section in
the negotiation practicum.
3.1 Optimizing Time for Students to Grasp the Situation

The main purpose of the negotiation practicum is to learn to gain experience of negotiation through the
communication sessions, instead of spending most of the class contact hours for understanding the situation for
the preparation of the negotiation session. Some may argue that teaching how to read deeply to comprehend the
intended contents must come first before raising the communication skill through negotiation. However, the
lesson that we learned through our experience is that the approach of reading to grasp the situation and then to
form negotiation strategies has its grave limitations, three points of which are described below.

139



(i) Time-wise limitation

The classroom contact hours for a course are limited. A course usually consists of fifteen 90-minute lessons.
In order to conduct one negotiation session, it requires two lessons in sequence. In one negotiation session
ranging over two lessons, the allocated time for the students to grasp the negotiation situation is only thirty
minutes. Within such a short time slot, the amount of information to be processed through the reading activity by
the students is limited.

(ii) Limitation of the competence of students’ reading comprehension

The students are of the age ranging from eighteen to twenty years old. Thus, these young adults do not have
the full-fledged reading comprehension skill. They are the generation that read only from the smart phone screen
and do not have the habit of reading newspapers daily. They tend to read slowly and the concentration for
reading does not last long.

(iii) Adopted learning methodology: PBL

For the teaching methodology, we adopted a Problem-Based Learning approach. In the PBL classroom, all
instructions and learning occur in the classroom, where “the feeling of being there” as well as the face-to-face
group activities exist. In such a classroom, the communication with eye contacts as well as facial expressions is
omnipresent. With such conditions, we must devise a method of boost the amount of the information within the
limited conditions mentioned in (i) and (ii). Further, the contents-wise, more complicated negotiation situations
should be developed reflecting the real-life situation in which more than two characters or opponents are
involved.

3.2 Adoption of ICT

In order for the negotiation contents to reflect on the real-life situation, a real novel has been adopted. Further,
we employed a novel and its dramatized video or movie. From the novel, excerpts relevant to the negotiation are
prepared. Refer to the slide number 8 in Fig. 8 below. And further, the video clips corresponding to the excerpts
are prepared. Refer to the slide numbers 4 and 5 in Fig. 8. In addition, to provide the students with background
information for the video clips, synopses for the video clips are also prepared. Refer to the slide number 10 in
Fig. 8.

5 8 5 s 9 5 10

Fig. 8. Negotiation Practicum Enhanced with Video and Synopses. (Sources of Video clips: http://www.wowow.
co.jp/ dramaw/rocket/index.html)

The excerpts can be read in the class or assigned as reading assignments prior to the session. In the class, the
student’s understanding from reading is enhanced and deepened before the preparation for the negotiation
exercise.

4. Conclusion
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An IT enhanced course for the communication with negotiation was developed and elaborated in this paper.
In the course of development, Dr. Roger Fisher’s methodology for negotiation was employed to fulfill the needs.
With the help of ICT, the more information can be compacted in the limited time with deeper understanding of
the negotiation situation reflecting the real life. Thus, more complicated situations can be presented in the
allocated time in the session.

With the ingenuous application of ICT in the negotiation practicum, a class consisting of eighty students has
shown some improvements in learning. See Table I. In the column on the left, the students are stratified into the
three levels according to their understanding of the concepts of negotiation. Three strata are high achievers, mid
achievers, and low achievers. The column in the middle shows the ratio of the students in the three strata with
the approach by reading the description of the situation. The column on the right shows the ratio of the three
strata after the session enhanced by ICT.

Table I: Frequency of Active Engagement by the Students.

Students (n=80) Reading Only (without ICT) ICT Incorporated
high achievers 20% 60%
mid achievers 60% 30%
Low achievers 20% 10%

It stands to reason that the negotiation practicum enhanced with ICT induced more active learning and thus
deeper understanding of the provided situation and thus the students were able to out-perform in the negotiation
role-play session.

For the future study, there are several points to be mentioned. First, the more contents inventory will be
developed to provide students with more opportunities for the understanding of the communication with
negotiation and empathy. Second, at this point, the students’ learning progress can only be viewed by the
students’ reflective logs as well as the instructor’s interactive observation of the students in the classroom. It has
been planned that the full-fledged assessment system incorporating the e-Portfolio system with synchronous and
longitudinal assessment tools for the learning progresses be developed.
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Abstract

The purpose of this study was aimed to probe the question whether foreign language reading strategies use
among EFL college freshmen differ according to different genders and the differences of frequency using types
of reading strategies. Results indicated that the differences between male and female students on the types of
reading strategies were significant, male students reported greater strategy use than their female counterparts
regarding memory, cognitive, compensation strategies, while fewer males than females used strategies of meta-
cognitive and social-affective while reading. In addition, males were more worried about unknown words
compared to their counterparts while reading.

Keywords: Gender difference; Reading strategy; Meta-cognitive reading strategy

1. Introduction

English reading is a fundamental form of language inputs, and a psycholinguistic process for active
reconstruction of a message from written language. Reading is not only essential to in-school academic learning
but also to lifelong learning (Dole, Duffy, Roehler & Pearson, 1991; Durkin, 1993). During reading, readers
generalize some positive reading behaviors and afford reference for learners to learn English; the reader’s task is
to comprehend the text that a writer creates, thereby the construction of reading comprehension from text is
considered to be the most crucial academic skill learned in school, since it is an indication of the subjects’
meaningful interpretation of the selected passages in reading texts (Mastropiere & Scruggs, 1997) The reading
process is the interaction between what the author has written and the reader’s own background and experience.
In other words, it is a cognitive process and the reduction of uncertainty about meaning. Even though we know
of the importance of reading strategies, little research exists on whether or not ESL males and females have
similar or different strategic reading habits. Although students’ perspectives are different, it is hard for a teacher
to cater to each of the students’ needs. It would be useful for instructors to know male and female students’
preferences regarding learning styles as well as the factors influencing their reading habits. Thus, teachers can
make a more educated decision by understanding the underlying factors for male and female students’ differing
choices between strategic reading selections.

According to Rumelhart’s interactive model of reading (1994), reading is an interactive process,a synthesis
activity, which involves both sensory information (graphemic information, and visual information), and
nonsensory information (orthographic knowledge, lexical knowledge, syntactical knowledge, semantic
knowledge, and pragmatic knowledge), all of “these sources of knowledge come together at one place, and the
reading process is the product of the simultaneous joint application of all the knowledge sources” (p.1164).

2. The Importance of Reading Strategy
Several researchers have proclaimed that EFL reading as a complete grasp of meaning in a
written text in which a dynamic and growing appreciation of interrelationships in the text is

required (Yang, 2002). Studies describe reading as an interactive cognitive process in which
readers interact with the text using their prior knowledge and cultural background (Carrell &
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Eisterhold, 1983; Carrell, 1987; Pritchard, 1990; McNamara & Kintsch, 1996; Huang, 1997),
and the success of reading comprehension depends on factors such as types of text, the genre
of text structure, readers' language proficiency, text difficulty, and task demands (Alderson,
2000). Research findings have indicated that reading strategies, in particular, are important to
students’ comprehension, and not only can improve reading comprehension, but also
differentiate good comprehenders from poor ones (Kletzien, 1993; Dole, Brown, & Trathen,
1996). Reading strategies indicate how readers conceive of a task, how they make sense of
what they read, and what they do when they don't understand. Basically, reading strategies can
be any comprehension-enhancing action taken by the readers. These strategies consist of a whole
range of strategies including skimming and scanning, contextual guessing, and reading for
meaning, utilizing background knowledge, recognizing text structure, and so forth. (Cohen,
1998; Hsu, 2006).

The importance of using reading strategies has been found to be obligatory and is
especially critical for those English as a ESL/EFL learners desirous of a high level of English
language literacy and success in US academic institutions (Schunk & Rice, 1992; Sheorey &
Mokhtari, 2001). The application of reading strategies as heuristics and aids that can facilitate
reading comprehension and overcome comprehension breakdowns at both the word and
sentence levels (Aarnoutse & Schellings, 2003). Academic reading requires in-depth
comprehension; it also includes "the active monitoring and consequent regulation and
orchestration of these processes in relation to the cognitive objects or data on which they bear,

usually in the service of some concrete goal or objective” (Adamson, 1992, p.232).
3. Gender Differences in Reading Strategy Use

Gender difference also plays a significant role in reading research, empirical studies have shown that male
and female learners act differently in EFL reading performance and strategy use such as Griva, Alevriadou, &
Geladari (2009), who studied the gender differences on the effects of selections of EFL reading strategies use,
concluded that female students were reported making extensive use of a wider range of strategy repertoire and
showed more strategic knowledge and flexibility in using both cognitive and metacognitive strategies. A study
investigated by Brantmeier (2003), found that male and female readers reading comprehension performance
varied according to the topics of the texts due to their differences on background knowledge, especially when the
content of the reading passages were feminine-related, female readers tended to do better than their counterparts.
Furthermore, a lot of research findings show that males and females use different strategies in language learning
particularly in reading comprehension (Chavez, 2001; Abu-Rabia; 1999; Sheorey, 1999; Kaylani, 1996; Green,
& Oxford, 1995; Mayer, 1996). In addition, males and females may use the same number of strategies in
language learning but females are more skillful at applying these strategies qualitatively, (Young & Oxford,
1997, Clark, Osborne & Akerman, 2008). It has also been found that females show a more positive attitude to
reading (Swalander & Taube, 2007), and the girl students used listening strategies more frequently and held
more positive attitudes toward English listening than the boy students (Norton, 2000, Abilock, 2002).

Several studies show that females tend to be more active strategy users than their male counterparts, most of
which were carried out using Oxford's Strategy Inventory for Language Learning or SILL. A study of gender and
English learning strategy use using the SILL was conducted by Xu (2004), who studied 1554 students as
participants from junior high schools through satisfied cluster random sampling, found that female students
scored higher grades in cognitive strategy and compensation strategy than male students. Another related study
also pointed out that significant differences were found between males and females in the categories of
compensation and affective strategies, yet not in the other four categories of memory, cognitive metacognitive ,
and social strategies (Goh and Foong, 1997). However, in Phakiti study (2009) found there were no gender
differences in either reading performance or use of cognitive and metacognitive strategies.

4. Purpose of the study
English reading is not only an obligatory course for those English as a Second Language (ESL)

students of English language literacy in academic institutions, but also the main medium to absorb
outside knowledge and learn other curricular areas. There are growing numbers of research the field of reading
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strategy use among EFL learners. However, little knowledge has been declared about the differences

on the favorite reading strategy use between males and females learners, especially at college level. Thus, the
purpose of this study is to explore whether the application of reading strategies were varied according to gender
diversities. Based on this notion, the research question was thereby framed as follows: “Do gender differences
exist in reading strategies use among EFL college students? In keeping with this purpose, the following
hypothesis was proposed: “There are no significant differences existing in reading strategies use among EFL
college students”. We hope such a study may provide language instructors with some insight into the type of
language learning pedagogy to which males and females may be more suited.

5. Methodology

5.1 Participants

In this study, the participants were daytime college freshmen from a university of technology with varied
majors, who were taking the freshman English course for two hours a week among 4 classes (i.e., Industrial
engineering & management; electronic; Applied foreign languages and Cosmetology and styling). Originally, the
formal questionnaires were distributed to 159 participants, but of the 159 returned questionnaires, 3
questionnaires were discarded as invalid; therefore, the acceptable, valid questionnaires were 156 copies. The
valid responses consisted of 84 males, accounting for 52.8 %, and 72 females, accounting for 45.3 %,
approximately a response rate of 98.1% of all collected.

5.2 Instrument

A modified version of 39-item questionnaire called “Strategy Inventory for EFL Students’ Reading” was
developed, which partially derived from the strategy taxonomy of Oxford (1990), but in order to fix the EFL
cultural distinction and the intention of this research survey, several new items were added. In addition, in order
to eliminate the possible misunderstandings on survey items due to language barriers, the questionnaire was
administered to participants with Chinese version of students’ mother tongue. The statements on the
questionnaire consists of five types of reading behaviors: memory, (items 1 to 8), cognitive (items 9 to 18),
compensation (items 19 to 24), metacognitive (items 25 to 31), and social-affective (items 32 to 39). The internal
consistency reliability coefficients for each subscale were .78, .79, .65, .75, .83 respectively and reliability for the
total items was .92. In order to avoid unnecessary misreading and miscomprehension, the instrument was
conducted in participants’ mother tongue —Mandarin Chinese.

5.3 Pilot Study

Before the formal study, the researcher conducted a pilot study to ascertain the appropriateness of the data
collection instruments, and administration procedures. The pilot administration was conduct during the
participants’ regular class to 89 college freshmen students, including 45 females and 44 males. All the
participants completely answered questionnaires and both of them were classified as valid responses. In order to
recognize if the questionnaire could reach internal consistency, the researcher utilized Statistic Package for the
Social Science (SPSS) version 13.0 to conduct the value of Cronabch alpha coefficient. The internal reliability
coefficient of the pre-test of the pilot study yield to 0.91 means there is high reliability, and the statements in the
questionnaire could be formally conducted in the official study. Also, three EFL professors who specialized in
the field of English teaching helped to review the validity of the questionnaire and adequacy of the wording,
some problems related to the miscomprehension and inappropriateness of the questionnaire were therefore
modified to improve the efficiency of the survey. Therefore, this process yielded the complete “Strategy
Inventory for Language Learning” form for the present study.

6. Data analysis

After the data were collected, the Statistical Package for the Social Sciences, version 13.0 was employed to
run the data by using descriptive statistical methods. Frequencies and percentages for all items of the
questionnaires were obtained. Moreover, t-tests, ANOVA, and Pearson correlation were performed; the level of
statistical significance for all ANOVA and t-tests was set at .05, and for correlation tests, at .01. The
Independent- Samples t- test revealed that there were significant difference between males and females in terms
of five types of reading behaviors on memory(t = 65.78, p<.05), cognitive(t = 70.19, p< .05), compensation
strategies(t= 67.56, p<.05), meta-cognitive(t= 70.41, p<.05), and social-affective reading strategies(t= 66.46,
p<.05).
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Results indicated the most frequently used reading strategy by male students was “I like to study English
articles.” (No.32); the least frequently used strategy by male students was “l make guesses from the context
when | encounter an unfamiliar word.”(No. 20) The most frequently used reading strategy by female students
was “l make plans and urge myself to read as often as possible.” (No. 31) The least frequently used strategy by
female students was “I make guesses from the context when | encounter an unfamiliar word.”(No.20).

Table 1 presented the results of the MANVO for gender differences in the five types of reading behaviors,
including memory, cognitive, compensation, metacognitive, and social-affective strategy use.

Table 1. Multivariate Test for Students’ Reading Strategy Use by Genders

Effect Value F df Error df P
Gender* Wilk’s Lambda .64 1.45 60.00 728.82 .017
Memory Multivariate sig. 48 1.48 60.00 738.00 .013
Gender* Wilk’s Lambda .62 1.44 64.00 710.86 .017
Cognitive Multivariate sig. 51 1.44 64.00 718.00 .017

Gender*com Wilk’s Lambda 72 1.64 40.00 748.86 .008
-pensation Multivariate sig. .35 1.69 40.00 782.00 .006
Gender* meta- Wilk’s Lambda .66 1.60 52.00 737.98 .005
cognitive Multivariate sig. 44 1.61 52.00 754.00 .005
Gender* social-  Wilk’s Lambda 47 2.33 64.00 ;2283’ .000
affective Multivariate sig. .85 2.37 64.00 ' .000

As indicated in Table 2, there were significant differences in the overall and specific types of strategy use
between male and female students. The means for the use of five strategy types among male and female students
were within the range of 2.29 to 2.78 and 2.17 to 2.97 respectively. Among the five types of reading behaviors,
male students reported greater strategy use than their female counterparts on memory, cognitive, compensation
strategies, while fewer reported than females for those strategies of social-affective meta-cognitive strategy use.

Table 2. Statistics of Five Types of Reading Behaviors between Male and Female Students &Independent T-tests
on Individual Strategy x Gender

Reading Strategies Male Female t df Sig.
M SD M SD
memory 249 .65 243 54 65.78 227 .00
cognitive 2.43 .58 2.37 47 70.19 227 .00
compensation 2.29 .55 2.17 .45 67.56 227 .00
meta-cognitive 2.53 .59 2.60 .53 70.41 227 .00
social-affective 2.78 .69 297 .64 66.46 227 .00
Overall strategies 251 51 252 41 84.99 227 .00
P<.05

Among the five types of reading behaviors, male students reported greater strategy use than their female
counterparts on memory, cognitive, compensation strategies, while fewer reported than females for those
strategies of social-affective meta-cognitive strategy use. Both male and female students ranked the same order
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of the use of five strategy types. The top three types of strategy choice were found to be social-affective, meta-
cognitive, and memory. The two bottom ones were compensation and cognitive strategies. On the whole,
participants in either male or female students, showed the use of social-affective reading strategies more
frequently, followed by meta-cognitive, and memory reading strategies, with cognitive and compensation
reading strategies being the least two employed .

Comparing the mean figures with those from males, the female students have a lower mean scores across
two of the top three items in the memory reading strategy use, except for “I use new English words in a sentence
so | can remember them” (No.2). Both male and female students all listed “I take notes when | read important
words or sentences” (No0.18) and “I analyze sentence patterns and grammar structures while reading”(No.12) as
two of the top three most-used cognitive reading strategies, whereas, male students listed “l make summaries
while reading” (No.10) as one of their top three choices, and female students listed “I try not to translate word-
for-word while reading” (No.11) as one of their top three choices. Comparing the mean figures with those from
females, the male students have higher mean scores across two of the top three items in the cognitive reading
strategy use.

A closer examination of the top three compensating reading strategies most often used among male and

female students showed that the “I study English without looking up every unfamiliar word.” (No.19), had the
highest average frequency for both males and females. However, for those male students the next was “I
underline or make a notation for unclear words or phrases, for instance, with a question mark or some other
symbols” (No.23), followed by “I make guesses on what the information will lead to or what the ending will be
like” (No.21). As for those females, the next was “l make guesses on what the information will lead to or what
the ending will be like” (No.21), followed by “I underline or make a notation for unclear words or phrases, for
instance, with a question mark or some other symbols”
(No0.23). Comparing the mean figures with those from females, the male students have a higher mean scores
across two of the top three items in the compensation reading strategy use, except for “I study English without
looking up every unfamiliar word.” (No.19). In addition, both male and female students all listed the same top
three metacognitive reading strategies as their most often used ones and with the same orders. They all listed “I
make plans and urge myself to read as often as possible.” (N0.31), followed by “I estimate how much time I will
spend on a reading.” (No.29) and “ | reread because | appreciate the writing style of an article. ” (No.28).
Comparing the mean figures, female students reported greater strategy use than their male counterparts on
metacognitive strategy use.

A closer examination of social-affective reading strategy use showed that male and female students all
listed “I like to study English articles.” (N0.32) and “I discuss an English article | read with my classmates or
friends.”(No.39) as two of their top three most-used social-affective reading strategies, whereas, male students
listed “When my reading comprehension is blocked. I still insist on reading through the whole article.” (N0.35)
as one of their top three choices, while female students listed “I listen to the music while I am reading.” (N0.33)
as one of their top three choices. Comparing the mean figures with those from males, the female students have
higher mean scores across top three items in the social-affective reading strategy use.

7. Results, Conclusion and Recommendation

The present findings were consistent with previous studies (Ehrman &Oxford, 1989; Young & Oxford,
1997; Sheorey, 1999; Norton, 2000; Clark, Osborne & Akerman, 2008) that there were gender differences on the
selection of reading strategies among genders of EFL college students. This finding is similar to those of Young
& Oxford, 1997; Sheorey, 1999), that female students were found to report significantly more use of
metacognitive and social-affective strategies than their counterparts, whereas males reported higher use of
memory, cognitive and compensation strategies than their counterparts. The results of this study were opposite to
the previous research (Green & Oxford, 1995; Sy, 1996; Chen, 1999; Phakiti ,2009), women used more learning
strategies than men. Instead, in the present study, females were only found to report more use of metacognitive
and social-affective strategies than males. But females demonstrated lower levels of strategy use than males in
memory, cognitive, compensation learning strategy. However, in this study, males and females were found to
employ the same order of preference in their reading strategy use.

Among their top three memory reading strategies, we found that females outperform on the strategy of “I
use new English words in a sentence so | can remember them* than males, which indicted .female students were
more agile in applying new knowledge to help learning or produce target language, while males outperform on
the strategy of “I read with imagining. For instance, when | read “The old man and the sea, | would imaging | am
on the sea.” than females, it means that males were more capable of creating mental linkages and are more
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accustomed to the model of applying the visual and auditory stimuli to improve reading outcomes results when
reading.

Among their top four cognitive reading strategies, we found that male students on average performed three
higher levels of strategy use than females. "Cognitive reading strategies" is about taking notes, summary,
drawing stress, etc., however, females employed the mode of | notice headings, subheadings and topic sentences
of an article to help understand, which wasn't found in males’ choices, and outperform on the strategy of “I try
not to translate word-for-word while reading” than males. This indicated females utilized more top down
strategies than males.

Both male and female students listed the same top three compensation strategies as their most often used
ones. However, female students performed lower strategies use in two of them than males, except for “I study
English without looking up every unfamiliar word”. Among their top three compensation strategies found that
both EFL students no matter males or females knew how to make guesses from the context without
looking up every unfamiliar word; to predict what the ending will be like and to underline or make a notation for
unclear words or phrases when reading. In other words, both male and female students employed three main
approaches of top-down, bottom-up, and parallel processing to help study English.

Among their top three of metacognitive strategies we found that both male and female students all listed the
same types of items as their most often used strategies and with same order of preference. However, females
were found to report significantly more use of metacognitive strategies than males. The possible interpretations
for this result are due to females who tend to be better language learners in L2 learning environments as found in
previous research.

Among the top three social-affective strategies we found that male and female students listed the same two
types of strategy as two of their top three most frequently used strategies. Female students on average performed
higher levels of strategy use than females in this item, which indicted female students knew how to interact with
teachers or peers or by using effective control over emotions to facilitate learning and employed self-
reinforcement to enhance English learning.

All in all, based on the findings, metacognitive and cognitive strategies were most correlated with overall
strategy use; these two types best predicted college EFL students’ strategic behaviors of reading. Significant
gender effects were found in the use of individual strategies; females significantly employed more underlining
and highlighting strategies as noticing subheadings and topic sentences of an article and tried not to translate
word-for-word while reading, namely, females were employed more bottom-up strategies and were better in
practicing from top to bottom and from bottom to top in their interaction with the reading passages.

Among the five types of reading behaviors, participants in either male or female students showed the use
of social-affective reading strategies more frequently, followed by meta-cognitive, and memory reading
strategies, with cognitive and compensation reading strategies being the least two employed. However, Females
use metacognitive strategies and social/affective strategies more often than males do. It indicated that EFL
learners not only knew how to interact with others or self-assurance, or go through the processes of questioning,
cooperation, self-talk, and self-reinforcement, but also became aware of multiple strategies using both word
analysis and contextual clues to determine the meaning of an unfamiliar word. Namely, implementing both top-
down and bottom-up strategies to facilitate their English learning.

It is hoped that this research will provide a valuable insight into foreign language learning for learners,
teachers, and shed light on future gender research in particular. In addition, teachers may note that EFL learning
requires a higher level of psychological process. Thus, teachers may through systematic instruction help learners
to think metacognitively about the strategies they could use to improve their reading comprehension and become
an autonomous strategic learner and reader. This study may also function as a trigger for EFL teachers in terms
of the curriculum planning, the selection of reading content across strategies use of EFL with different genders
and therefore it may benefit both genders in different ways. Lastly, the present study implemented a quantitative
method only, future researchers may try to combine a multiple-task, using a semi-constructed assessment to
interview the participants to get qualitative data, It may provide a key to a better understanding of gender
differences in strategy use.
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Abstract

The webcams are installed on students’ LCD monitors to take, via an ordinary video processing program, the half-length
pictures of students in a real-time manner whenever they are distracted from the class or not in their seats. Result shows that
the grades of the students in the experiment group become less scattered. This means the difference among students’ grades
have been reduced and students’ overall grades have also been improved.

Keywords: webcam; real-time learning monitor system

Introduction

It is found in our continuous teaching activities that students are more enthusiastic about computer and
the Internet than what teachers teach in computer classes. Also, we find in the teaching process that a good
classroom order can be maintained if teachers’ teaching is displayed on the monitors through a teaching
broadcasting system and when a DV is recording the class because most students don’t want to become the focal
point in the video. Considering this, a system has been designed using a local network and webcams. The
webcams are installed on students’ LCD monitors to take, via an ordinary video processing program, the half-
length pictures of students in a real-time manner whenever they are distracted from the class or not in their seats.
This system allows teachers to publish unobservant students’ grades on the teaching broadcasting system or a
teaching website to serve as a warning to further achieve a better classroom order. In addition, it also enables
teachers to fully grasp students’ learning situation.

System Design

As webcam is used to grab pictures in this study, it is necessary to know how to operate a webcam. Due
to the wide use of webcams, many mobile phones, all-in-one PCs and laptops nowadays are equipped with a built-
in video camera. When Microsoft was developing its Windows 95 operating system, it put forth a resolution to
video multimedia. For example, Meeting Server, Microsoft’s video server in early stage, allows users to connect
their webcams to the server so that people around the world could see each other. To enable webcams produced
by different manufacturers across the world to grab pictures via its operating system and drivers, Microsoft also
came up with highly compatible VFW (Video For Windows) for easy control of webcams.

In this study, Visual Basic 6.0 is used to develop a system in which the writing of a picture grabbing
program needs to take into account the connection of the operating system and video camera, sound card as well
as device. The device here acts like an interface we use to control the video camera and sound card. After the
webcam become controllable, a program is written to grab pictures and video clips.

This study focuses on the search for the movement of students’ upper body in a real-time video and the
reduction of background noises to the minimum. As a result, people’s movement is the focus. A webcam is used
as the input device and its refreshing rate is set at 60Hz the same as that of the fluorescent light in the room. Two
pictures are grabbed using the webcam to obtain the outlines of the figures in the pictures by eliminating the
background using background subtraction method. The two pictures are grabbed at a fixed position for
background subtraction. After that, the grey-scale value is checked to see if it has reached a certain threshold
value. If yes, the target can be judged to be a moving object and when a minor difference is detected between the
two pictures, a judgment can be made as to whether this moving object is within the monitoring scope.

Results

12 Corresponding author. Tel.: +886-2-2732-1104#3456; fax: +886-2-2733-9445.
E-mail address: anteater1029@mail2000.com.tw:.
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The analysis focuses on influence of the classroom monitoring program on the two group students’
learning effect in computer class and the comparison of their pre-test and post-test grades.

SD indicates the extent to which the grades of students in the same group scatter. Tables 1 show the SDs
of the pre-test and post-test grades of students in the control group and experiment group. In the pre-test, the SDs
of the experiment group and control group are 6.529 and 5.454 respectively, as opposed to 5.038 and 6.214 for the
post-test. This shows that after the computer classroom monitoring program has been installed, the grades of the
students in the experiment group become less scattered. This means the difference among students’ grades have
been reduced and students’ overall grades have also been improved.

Table 1. A comparison of grades between the experiment group and control group — a t-test of independent samples

Number Average Significance (two-
Group of rade g SD t value tai?ed)
students 9
E;;F:Je”me”t 42 71.90 6,529
Pre-test ?; tpl 1723 0.089
ontro 42 69.64 5.454
group
E;;F:Je”me”t 42 8548 5038
Post-test gom'?ol 9.837  0.000%
42 73.33 6.214
group
*p<.05
Background

Subtraction

Fig. 1. Example of a ONE-COLUMN figure caption

Catch the image from
webcam installed on the
computer

The comparative analysis of
picture difference

Detect changes

Storage image

y

Store in an Access database

Fig. 1. Example of a ONE-COLUMN figure caption
Conclusions

In this paper, a computer lab area network design real-time monitoring of student learning conditions and
order of the state system, teachers can monitor the program through a local area network management students in
computer usage, if the students on site and installation of illegal software piracy program, through the regional
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network monitoring program will shut down the game program and website, and record the Internet case, another
student sitting in front of computer monitors, his every move on the computer screen at the top of the camera
monitors, through this network cameras, the students leave a record number of seats, and the students recorded
illegal information, to achieve the orderly management of computer classes to classes.
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Abstract

The study was conducted to a). examine the trend of using social media among university students, b). evaluate reasons
behind using social media, and c). identify the problems of university students in using social media. The population of the
study consisted on all 4™ semesters’ students of Faculty of Education of the Islamia University of Bahawalpur, Pakistan. The
sample size comprised of 600 students taken through convenient sampling technique. A questionnaire was developed for
data collection. The research tool was finalized after its pilot testing. The study revealed that majority (90%) of the students
was inclined to use face-book. They used social media for exchanging academic activities and developing social networks
throughout the world. They used such media for sharing their learning experiences with their colleagues and international
community. It was obvious from the study that social media played a crucial role in promoting collaboration and linkage to
develop Virtual Community across the world. The respondents also faced some problems in using social media. They faced
problems of bandwidth of internet and electricity break down/ load shedding.

Keywords: Social Media, Internet, Academic Collaboration, Face Book, Virtual
Community

Introduction

The prevalence of internet and its usage in higher education has revamped the scenario the world over.
Presently, the advancements in its capabilities have opened up new avenues of interactions for sharing of
knowledge and experiences. The innovative usage has generated new opportunities of sharing academic
experiences, and research practices of the eminent scholars of the world. It appears to be reshaping the
instruction and instructional interactions. Internet has promoted virtual interactions for sharing research
findings. Such internet enhanced interactions for communication are termed as social media. It is an internet
led technology used for promotion of social interaction among the user community. Social media is used for
enhancing communication by using media tools and internet sites termed social networking sites.

The social networking sites have audio and visual capabilities consisting of web-blogs, wikis, social
bookmarking, media sharing spaces, RSS Feeds, micro-blogging sites, face-book, LinkedIn having capabilities
to promote synchronous or asynchronous interactions and communication (Armstrong & Franklin, 2008).

Apparently, there appears an enhanced trend among users to embrace the above social media sites
particularly at university level. It seems to have changed communication patterns even at local level. The
advocates of social including Palen (2008); Palen, Vieweg, Liu, & Hughes (2007) asserted that social media
“...can provide [new] ways for people to interact both within and outside the spatial bounds of the event”
(p.468). Some international events have proved the above assertion that social media can form opinion and bring
about social change. These events along others include London Riots (2011), change of Libyan and Egyptian
Rule (2011) etc. Palen, Vieweg, Liu, & Hughes (2007) further stated that media particularly social media is used
as a tool for publicizing information and enhancing access of masses to it at the right time. The example of
WikiLeaks can best be understood which publicized the critical and secret information to common people that
otherwise seemed impossible to access.

The trend of using social media among university students seems to be increasing day by day and a large
number of them is relying on its usage for interactions and communication. Seemingly, the number of students
particularly at higher education level is using social media forgetting about their physical, mental and
psychological health. Nevertheless, country profile and availability of the infrastructure play a crucial role in its
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enhanced usage. Smith, Smith, Sherman, Goodwin, Crothers, Billot, & et al (2009) worked on Second World
Internet Project New Zealand Survey. The project survey revealed that 83% of New Zealand citizens used
internet; out of which 80% used it for communication on daily basis, 33% instant messaging, 25% played online
games at least once a week and 50% reported to be the members of social networking sites.

Social Media for Academic Purpose

Apparently, social media is being used increasingly by university students. It is promoting virtual
communities and virtual learning environments (VLESs) for expanding (Hussain, 2005) distributed learning
among users. The students interact in their virtual communities freely with members of the community. They can
share information and study experiences, research projects and job opportunities with each other. Various factors
contribute towards the use of social media for educational purposes. Armstrong & Franklin (2008) compiled a
comprehensive report 2008. The report indicated that the students used social media in different manners to
enhancing and strengthening their learning, through reflection and collaborative activities in virtual
environments. However, they depended upon infrastructure including and the skill of using social media.

Now a days, the ever increasing use of social media at higher education level seems to be transforming the
prediction of Armstrong & Franklin (2008) that “Universities will lose their privileged role as a primary
producer of knowledge, and gatekeeper to it, as knowledge becomes more widely accessible through other
sources and is produced by more people in more ways” (p.27) into reality.

The usage of social media by university students is an interesting area of research for educationists and
social scientists. Hamid, Chang, & Kurnia (2009) were of the view that the available literature contains
beneficial designs and styles of using it at university level. It describes the creation of contents and less focus on
how to share, interact, and collaborate and socialize by its use. There seem different reasons to justify the usage
of social media in higher education. It usage was affirmed by upholding the stance that it is used to enhance
study experiences of students by provision of e-support services to them (Dabner, 2011). It is used to facilitate
communication among and between students in virtual communities. Amongst others, the Facebook appears to
be the most favourite was suggested as a means of communication for interacting with students (Mack, Behler,
Roberts, & Rimland, 2007).

The present time is regarded to be the information age providing open access to all. The younger generation
called Net-Generation appears to be much inclined towards having information by using modern technologies.
Educational usage of social media seems useful for all levels of education but university students are much crazy
to use it (Davis, Dabner, Mackey, Morrow, Astall, Cowan, & etal., 2011).

Social media can be said to be the communication facilitator and students wish their institutions to use social
networking sites for strengthening classroom (Roblyer, McDaniel, Webb, Herman, & Witty, 2010) instruction.
In this regard Madge, Meek, Wellens, & Hooley (2009) stated that they lead to use social media to enhance
educational access and interaction. Moreover, social networking can fill the learning gap informally between
“digital native” students and “digital immigrant” faculty (Bull, Thompson, Searson, Garofalo, Park, Young, ,
& Lee, 2008).

Social Media —Challenges and Issues

The user community seems to be facing some challenges and issues because of the social media. These
issues were reported by students (Olson, Clough, & Penning, 2009) and social media policy makers
(Grimmelmann, 2009) at higher education level including moral and social concerns. The study of Cain, Scott,
& Akers (2009) affirmed the enhanced usage of Facebook by pharmacy students with low understanding of the
issues related with e-professionalism and accountability.

A common disagreement appeared among faculty and students over the use social media. According to a
face-book survey (2006) one third of the students were not in favour that their faculty should be present on
Facebook at all. The qualitative study conducted by Selwyn (2009) on United Kingdoms” University students
using Facebook reported that they used Facebook for criticizing learning, exchanging information, extending
moral support and, paradoxically, promoting themselves to be academically disengaged or incompetent.

Objectives of the Study
The researcher conducted present study conducted with the objectives to
a). examine the trend of using social media among university students,
b). evaluate reasons behind using social media, and
c). identify the problems of university students in using social media.
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Research Methodology

The study was conducted with the main focus on evaluating the trend of university students to using social
media. The researcher adopted survey approach for data collection. The population of the study consisted of
students of the Faculty of Education of the Islamia University of Bahawalpur, Pakistan. For data collection one
research tool-Questionnaire was developed to elicit the opinions of the respondents. The researcher validated the
research tool through its pilot testing on 50 students of the department of education. The finalized research tool
was administered through volunteer participation of the respondents. Convenient sampling technique was
adopted to administer the research tool (questionnaire) on 600 students. The response rate was 89.70% (as 538
responses complete in all respects were received). The data were coded and analyzed through Ms-Excel in terms

of percentage and presented in tabular cum graphical form

Data Analysis and Findings of the Study

The data collected through questionnaire was analyzed through MS-Excel Programme and the results are

presented in tabular cum graphical form.

Users' Percenage

Use of Social Media by University Students

Facebook

LinkedIn

Twitter

Web-Blog

Google
Group

= Male

88

57

32

29

56

® Female

92

49

18

23

72

= Average Percentage

90

53

25

26

64

Figure-1: Types of Social Media used by University Students

Figure-1 reflects the preference of students to use different types of social media. According to the figure
90% of the university students preferred to use Facebook, and 53% LinkedIn, whereas used 25% twitter, and
26% had their own web-blog; however, 64% joined Google Groups for their academic and social purpose.

Frequency of Using Social Media Sites by University Students
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Figure 2: Frequency of using Social Media by University Students
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Figure 3: Reasons of Using Social Media Used by University Students

Similarly, Figure-2 indicates the frequency of using social media by university students. The data indicated
that 71.4% of the students used social media websites on daily basis, 17.4% did so weekly whereas 7.4% logged
in fortnightly. However, rest of the respondents appeared to be casual in using social media as 2.2% used it on
monthly basis, 1.8 occasionally and only 0.3% reminded to use after two months.

However, flgure-3 indicates the reasons of using social media by university students. According to the data
92% of the users community used social media for getting enjoyment and 73% used it for searching and making
friends. However, there was academic use of social media as 76% of them affirmed that they used such media
for sharing their learning experiences and research findings, 59% shared academic events over the media, 92%
used for getting latest information related with their studies, educational developments/ opportunities and current
affairs. Likewise, 87% of the users were of the view that they used it for academic networking at national and
international level. But there was another category of the users without any academic or social purpose and such
80% used social media for killing the time.

Problems Faced by Students Using Social Media Sites
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Figure 4: Types of Social Media Used by University Students

Figure-4 shows the problems which were reported by the users of social media websites. The respondents
asserted that they faced problems of electricity failure (93%). Low bandwidth of the internet (77%), lack of
infrastructure like computers and laptops (72%), managing time for using social media (89%) during the
semester, leakage of privacy (65%) to their co-learners, cyber bullying (29%) as they received some unwanted
messages/ pictures and (68%) reported their physical problems like backache, fingers’ joint pain, dry face and
blurred vision due to longer use of computer.
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Conclusion of the Study

The study revealed that university students preferred Facebook as it is most popular media. The trend indicated
that they used social media to enjoy, and friendship. However, they preferred to share their study experiences &
research projects, educational events, information, and developing networks. They faced some problems like
electricity failure, low bandwidth of the internet, lack of infrastructure and using social media during the
semester, leakage of privacy, and physical problems.
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Abstract

This paper demonstrates an integration of modern technologies to provide an effective approach that can help teachers and
students focus on creative design rather than on complex graphic tools or commercial game engines in a capstone class.
Ignoring the unnecessary functions of expensive commercial packages, we develop and implement our own solution package
that includes Google SketchUp, 3D Warehouse and Microsoft Virtual Worlds technology to teach gaming context and
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the commercial software packages that are generally used to achieve this.
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Introduction

There has been an increasing interest in game-based learning and bringing digital game design into the
classroom due to the widespread popularity of such games, and particularly of 3D multi-user role-playing games,
which are based online and allow the players’ avatars to exist in realistic virtual environments. However when
teachers try to help students who are interested in designing 3D gaming worlds, or aim to enter the digital
gaming industry after graduation, they face a number of challenges. These include the budget that is available for
such classes, which influences the decision about which software to use for training, and the time available for
both delivering design theories as well as assessing students’ performance.

From the students’ perspective, the first challenge they may encounter when attempting to create a 3D game
design is the significant efforts that are required to learn how to use the 3D modeling software to create game
characters, buildings and objects, such as MAYA or 3DS Max from Autodesk™, as well as the high cost of such
packages if they wish to use them outside of class. Although there are arguments about the value of teaching 3D
modeling in a design class, exposure to it is essential preparation for many careers, and it can also expands
students’ design-related thinking (Cockburn & McKenzie, 2001). Research on student perceptions of game-
based learning courseware found that the majority (58.2%) favored 3D animation over 2D (22.6%) (Zin, Yue, &
Jaafar, 2009). Although in Karl’s research the skills required for carrying out games design (Jeffries, 2011) using
3D Studio Max were not seen as important by any subject of the academic respondents, the ability to present
both the game and players in a public context, so that they can be assessed, was seen as very important by the
respondents who were practitioners. Our argument in the current work is thus that visualizing the design of the
game in some form that can undergo peer reviews will improve the quality of a design class, if the 3D learning
curve is well controlled.

Teachers of digital game design classes thus need to overcome the following challenges: preventing the
teaching of complex 3D software issues from taking up limited credit hours in a class that should spend more
time on game design; obtaining the budget needed to teach effective classes; and dealing with the frustration that
students feel if they do not understand why they have to spend a lot of time and effort carrying out 3D modeling
instead of focusing on the theoretical and creative aspects of game design.

Furthermore, even the students have successfully prepared their collections of 3D objects or digital content,
they need a virtual stage to practice and eventually demonstrate their ideas about game stories and scenarios, as
well as prototypes, so that both the teacher and classmates can review and comment on them. They thus face
problems with regard to the expense of buying commercial game engines, such as Unreal ™, Virtools™, and
Torque Engine™, in addition to the learning efforts required, which will make heavy demands on their time. In
Albert’s study on creating a game development course with limited resources (Ritzhaupt, 2009), which used the
Torque Engine™, indicated that the cost and difficulty of the selected platform was seen as 5 on a 5-point scale,
even higher than the 4 points for the difficulty in learning how to use the 3D software, again highlighting the
problems of high costs and steep learning curves.

These concerns were also raised by students in another study (E. Vincent Cross et al., 2008). All the students
surveyed in the article noted that the expense and difficulty of the game engine was the biggest problem that they
faced on the course. One respondent even stated that while their participation in the course was empowered by
their creativity, it was hindered by their limited resources. A number of subjects in the study suggested that the
course should be split into two separate courses, the first part being theory and the second part practice.
However, the strategy of trading time for resources is sometimes limited by teachers, the policies of the related
institutions, or other factors.

This work aims to help teachers and students focus on their creative design activity rather than software
operations, and to reduce the need to buy expensive software when only a few of its functions are used in the
class.

Design and development

The groundwork
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This study is based on two elements: enhancing student creativity with regard to 3D game design, and
developing a platform for students to practice and demonstrate what they have learned in class. The major
considerations are the expense and the ease of use of the software.

3D modeling software

3DS Max and Maya are the most commonly used 3D modeling, animation and rendering software, they are
often very difficult to learn how to use, especially for teachers or students who do not have a digital arts or
computer science background. However, Google’ s free SketchUp 3D modeling software is relatively intuitive
to use, and thus has attracted more and more users from various disciplines. Moreover, the accompanying free
3D warehouse website (Google, 2012) provides a huge collections of 3D models, which means that students do
no need to build their own content from the very beginning, but can instead modify existing designs, as shown in
Fig. 1, and this can save a great deal of time and money.
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Fig. 1. The Google 3D warehouse provides many free and downloadable 3D models that students can then modify
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So that it can work with our presentation platform, which will be discussed in the next section, the output
from SketchUp is converted into the Microsoft DirectX format by the free 3D RAD exporter plugin
(3DRAD.com, 2012). Most students in Taiwan use the Windows™ operating system, and thus the DirectX file
format is a viable one. Moreover, when in text mode it can be easily edited by text editing applications like
Notepad, which is bundled with Windows. Using this system, students can easily replace the texture files of a 3D
object and quickly see the new effects, and then save the object into a binary compressed format to reduce the
file size for easier online transmission. This process is shown in Fig. 2.
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Fig. 2. Using a text editor to replace the texture file of a 3D object, and then compress the file size using the free DirectX
Mesh Viewer

In addition, we develop an http handler for the 3D objects so that students can retrieve their texture files from
any remote web server via the http protocol that uses TCP/IP port 80. Part of the code for this is shown below:

...... MeshMaterialList{1; 2; 0, 0;;Material
{1.000000;1.000000;1.000000;1.000000;;3.200000;0.000000;0.000000;0.000000;;0.000000;0.000000;0.000000;
;TextureFilename {

"http://RemoteServerlP/getimage.ashx?ImageUrl=/Upload/StudentNo/TextureFor3aDObject01.jpg";} ......

This can help game designers change the appearance of distributed 3D objects easily by replacing the texture
files which are stored on one or more central websites, without repacking and redistributing the whole files,
which may be very large and consume too much bandwidth.

The platform solution

Before recommending a cheaper and easier to use platform for students, we tested some commercial engines,
such as the Virtools, Unity3D, Second Life, and so on. In addition to reducing the price and learning curve, the
following characteristics are suggested for any platform: multi-user capability for remote and collaborative peer
reviews; the ability to meet firewall criteria in most educational networks, which block various gaming ports to
avoid bandwidth abuse; as few steps as possible needed for the students to import and manipulate their 3D
objects; extensibility to ensure that the system can evolve to meet future needs.

After examining the currently available software and developing the criteria listed above, we chose to develop
our own solution based on the Microsoft Virtual Worlds research project (Vellon, Marple, Mitchell, & Drucker,
1998). Although the source code for this software is out of date, it is free of charge for teaching purposes and
compatible with the Windows operating system. Moreover, we modified the source code to meet the aims of this
study. First of all, the kernel for the supporting operating system was modified from Windows 95 to the more
recent Windows 7, and there was also a move from IE 5.5 to IE 9 for the user interface, and from Windows 2000
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to Windows 2008 for the 3D multi-user server. Second, in addition to using the http port 80 to distribute 3D and
other web contents over the Internet, we modified and compiled the source code of the 3D multi-user server so
that it could communicate with multiple clients via port 443, which is very widely used online. These
modifications meant that this software was able to comply with most of the firewall rules used on campus
networks, thus allowing a collaborative virtual environment. Last but not least, the client user interface was
redesigned using a browser and HTML, as this means the text of the menu items and tool tips can be easily
translated into other languages, such as Traditional Chinese for our subject students, as shown in Figs. 3 and 4.
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Fig. 3. Using the IE browser as the client interface, so that the text can easily be translated by editing the HTML
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Because ActiveX, which was used as the API, and the IE browser, which was used as the interface and
bundled with Windows, this approach has good extensibility and can work with many other online applications.
There are more programmers capable of using ASP.Net, HTML5 and other mainstream web technologies than
there are who can use certain commercial platforms, such as Virtools or Unreal 3D. In addition, commercial
game engines sometimes focus on only one genre, such as first-person shooter games. Figure 5 shows an online
multi-learner activity applying our solution, which integrates ASP.Net, Ajax, Adobe Flash and YouTube video,
and thus our approach is easy to operate for people with general web programming skills, and can easily be
expanded with other browser-based technologies, such as internet-based voice conferencing. Besides, the
feasibility of this system has been demonstrated in educational contexts, such as game-based learning projects
(Kuo, Chuang, Lin, & Chou, 2011; Kuo & Lin, 2010; Kuo, Lin, Ma, & Chen, 2009) and it has also shown
potential for being used in digital game design classes.
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Fig. 5. The platform integrates ASP.Net, AJAX, Flash and other web-based technologies

The basic physical deployment of our system is shown in Fig. 6. The clients use web browsers and a web
portal to connect to the virtual 3D environments which are generated by one or several distributed 3D multi-user
platforms, as introduced above. The database server can store all of the information that is needed to carry out
any of the associated activities.
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Fig. 6. The physical structure of the platform deployment
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The practical implementation of the system can be arranged as in Fig. 7, which shows a 3D collaborative
online learning activity. Supported by forums, avatars, instant messages and various other applications, learners
are able to gather in a virtual learning space to carry out their learning tasks.
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Fig. 7. An example of an implementation of the system
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An experiment for testing system feasibility was run first at the campus of the National Pingtung University
of Science and Technology (NPUST), with seven juniors from the Department of Management Information
Systems. Subject students were told to begin their design work after watching a pre-recorded series of video
tutorials which were hosted on the E-learning website of NPUST and called “The practice of 3D internet multi-
user environments.” The total length of the video series is just under five hours, including about 45 minutes
introducing the basic principles of using Google SketchUp, and two hours of assigned hands-on labs activities.

The results and implementation

After the online video instruction and the system feasibility were tested at NPUST, the system is now being
adopted in a digital game design class with 40 sophomores and three seniors from the Department of Information
and Learning Technology, three juniors from the Department of Fine Arts, two juniors and one senior from the
Department of Computer Science and Information Engineering, and one senior student from the Department of
Drama Creation and Application at the National University of Tainan (NUTN). The students are divided into 12
groups of four or five members each for brain storming and collaborative game design. Each week, starting in
the ninth week, two groups are required to demonstrate their designs to the rest of the class. The theoretical part
of the instruction is delivered in lectures by the teacher in the class, while the practical part is introduced only in
the first week and then supported by the online learning materials, which students can repeatedly view via
network or by offline DVD videos. In addition, students can post their questions and comments on a course
discussion board.

Conclusions

The purpose of this study was to find a more efficient method for teachers and students to work on projects in
a 3D game design class. The system developed in this work can help the feasibility of students’ game designs be
discussed in more detail before investments in valuable class time or expensive and complicated software. For
3D manipulation, the system uses DirectX in text format so that the students can easily change the texture of a
3D object before compressing the object into a smaller file size in binary format in order to share the results. By
taking advantage of Google’s free yet powerful 3D modeling tool, along with its free 3D warehouse website,
students can save both time and money when building 3D models.

For the digital presentation stage, our system uses the free Microsoft Virtual Worlds technology, as this can
reduce the costs and learning curve associated with a 3D digital game design class. The extensibility and
maintenance of our system are also considered, and these are not problematic due to the use of popular web- and
internet-based programming languages, rather than dedicated, commercial game engines. In addition, the TCP/IP
port the system used was set at 80 and 443, as these work well with academic networks, which often block the
gaming ports used by commercial game engines.

The prototype of our solution was successfully tested at NPUST, and a full scale implementation is now being
carried out in a digital game design class at NUTN. The 3D design software and presentation platform are both
free and easy to use, and teachers and students can review and comment on every design produced by the class
without needing to make large investments of time, money or efforts.
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Introduction

Significant efforts are sustained all over the world to enhance learning by the use of educational technology.
However, a successful implementation primordially depends on the acceptance and diffusion of the used
educational technology. This is why educational technology acceptance (ETA) is a topic of increasing
importance in educational research and practice. After more than two decades of acceptance research (Sumak,
Hericko & Pusnik, 2011; Venkatesh, Thong & Xu, 2012), Straub (2009) establishes that the Unified Theory of
Acceptance and Use of Technology (UTAUT; Venkatesh, Morris, Davis & Davis, 2003; Venkatesh et al., 2012),
a prominent acceptance theory synthesizing its major predecessors, is still insufficiently validated. In line with
this statement, Nistor, Weinberger, Ceobanu and Heymann (2011) find a major shortcoming of previous
acceptance research laying in the unilateral sample choice, i.e. most of the previous acceptance studies were
carried out in Western countries with strong technological and educational infrastructure. However, the
increasing internationalization of education calls for cross-cultural validation of ETA theories and models.

Against this background, due to special cultural, economical and political features, Turkey appears
particularly interesting as a context for cross-cultural validation. Therefore, the study at hand investigates ETA
on the basis of UTAUT (Venkatesh et al., 2003, 2012) and examines a large sample of Turkish educational
technology users. For educational practice, the study will provide educational designers and developers of
educational software with a description of acceptance profiles of e-learners, and with specific recommendations
how to more effectively support technology use in education.

Literature review
Educational technology acceptance

Technology acceptance models are based on the view of acceptance as an attitude towards technology, on the
theory of reasoned action, and on its expanded version, the theory of planned behavior (Ajzen & Fishbein, 2000).
In the context of technology adoption, these resulted in several models, synthesized by Venkatesh and his
colleagues (2003) in their Unified Theory of Acceptance and Use of Technology (UTAUT). UTAUT describes
technology use under the influence of use intention, further determined by performance expectancy, effort
expectancy, and social influence. Additionally, facilitating conditions directly determine technology usage. The
influence of the predictors named above on behavioral intention and use behavior is moderated by users’ age,
sex, experience, and by their voluntariness of use. On this ground, the UTAUT model explains up to 40% of the
variance in the technology use behavior. By adding further acceptance predictors, from which habit seems to be
the most important, an extended UTAUT version (Venkatesh et al., 2012) explains 52% of the same variance.

The studies cited so far are positioned in the domain of Information Systems. Only few efforts have been
made to analyze technology acceptance from the perspective of technology-enhanced learning. Thus, Straub
(2009) emphasizes that the UTAUT is still a relatively new model, with yet limited impact in educational
research; further validation and replication of the UTAUT model appears to be essential. In a recent study,
Nistor, Wagner, Istvanffy and Dragota (2010) report findings that are consistent with Venkatesh and colleagues
(2003), but increase the explanatory power of the UTAUT model by additionally considering the role of
computer anxiety for ETA (cf. Beaudry & Pinsonneault, 2010; Conti-Ramsden, Durkin & Walker, 2010).
However, the ecological validity of previous findings is limited by the low diversity of samples. The majority of
the participants appear to be young technology users from Western countries, mostly with technological
professions and displaying a high acceptance level. In spite of limitations, UTAUT appears to provide a robust
and reliable model that can be used to gain deeper understanding of ETA. Additional validation is nevertheless
necessary.

Educational technology in Turkey

Turkey is a Eurasian country located in Western Asia (Anatolian peninsula) and in Southeastern Europe. It
has a population of 74.72 million people, from which 13.59 million (18,2%) live in Istanbul (TSI, 2012).
Moreover, 77% of the population lives in 80 cities. Turkey is a democratic, secular, and constitutional republic
country. The Islamic religion, recent political developments and its history link Turkey to Asia, while its
memberships in the Council of Europe, NATO, OECD, OSCE and the G-20 major economies link it to Europe.
Turkey’s move towards Europe has begun with the acceptance of Western civilization at the turn of the 19th into
the 20th century. More intensive and specific efforts have been done in the past two decades, aimed at entering
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the European Union (Bonnett, 2002). Actually, this process is still going on, major economical and cultural
changes have been reported in the past decade (Parnell, Koseoglu & Dent, 2012).

Presently, the Turkish government has been promoting the use of educational technology for several years at
all levels. In Turkish schools, Ozdemir and Kilic (2007) analyze a technology-based educational program in the
early 2000s and observe successful integration of information and communication technologies (ICT) in the
primary school system, however with several shortcomings caused, among other factors, by lacking necessary
cultural changes, placing an emphasis on technology rather than on pedagogy, and limited knowledge and skills
of the school personnel. Serefoglu Henkoglu and Yildirim (2012, p. 23) assert that “the most important of these
problems are results of the elective status of computer education course and the limited time allocated for this
course”. From another perspective, Caglar and Demirok (2010) demonstrate the positive effect of students using
a computer at home on their computer skills, as opposed to using a computer at school, which proved less
effective. In Turkish universities, Yurdakul (2011) finds positive attitudes toward technology use, and essential
technology skills and knowledge to feel adequate in a technology-enhanced learning environment. Notably, this
state-of-the-art was reported from less technological domains, such as social sciences and teacher education,
which may be less expected to promptly adopt new technologies.

Methodology

In order to validate the UTAUT model (Venkatesh et al., 2003, 2012), a correlation study was conducted,
recording transversal data in a one-shot survey, from various learning technology users. The collected sample (N
= 1723) included n = 962 participants from Istanbul area and n = 761 from other regions. The sample provided
further diversity in terms of sex (895 male and 828 female participants) and age (537 participants were under 30
years old, 1005 between 30 and 50, and 182 over 50).

The independent variables performance expectancy, effort expectancy, social influence, facilitating
conditions, computer anxiety and computer literacy were measured, as well as the dependent variables use
intention and use behavior. The research instrument consisted of a Turkish translation of the questionnaire
proposed by Venkatesh et al. (2003, 2012) with variable values ranging from 1 = very low to 5 = very high
acceptance. Aimed at surveying general attitudes and intentions towards technology, the questions were framed
about “the computer as a learning tool”, with specific references to office software, information search on the
Internet, communication and interactions between Internet users (e.g. e-mail, discussion forums, chat etc.), and
e-learning. Computer literacy was self-assessed based on the statement “I know what the following are and how
they work”, related on the technologies mentioned above. Data was collected calling for voluntary participation.
Data analysis was performed using IBM SPSS Statistics version 19 and R version 2.11.1 (using Lavaan version
0.4-9 and SEM version 0.9-21).

Findings

A confirmatory factor analysis was performed. Several items were removed due to low factor loadings. The
remaining items had satisfactory loadings and the average variance extracted was above 0.5, which demonstrates
convergent validity of the instrument at item level. The square root of the average variance extracted was higher
than any correlation with other constructs, which demonstrates the discriminant validity of the model. The
comparative fit index (CFI) of the confirmatory factor analysis was 0.984, describing a good model fit.

The acceptance variables had mean values between M = 4.13 (SD = 0.74) for effort expectancy and M = 2.07
(SD = 0.98) for computer anxiety. The UTAUT path coefficients resulting from structural equations modeling
with latent variables are provided in Fig. 1. Facilitating conditions were the strongest predictor of the UTAUT
model, followed by social influence and computer anxiety. Remarkably, the intention to use educational
technology had a very weak influence on the actual use behavior.
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Fig. 1. Verification of the extended UTAUT model with path coefficients
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Discussion and conclusions

The study validated UTAUT and the corresponding measurement instrument for Turkish language and
culture, proving thus extended evidence of the applicability of educational technology acceptance as
conceptualized by Venkatesh and colleagues (2003, 2012). Also, UTAUT was extended from the Information
Systems domain, where it was initially developed, to educational sciences. In contrast to previous findings (e.g.
Venkatesh et al., 2012), performance and effort expectancy were not the strongest acceptance predictors. This
particular acceptance profile can be explained by a high diffusion grade of the computer as learning tool.
Practically, there is no alternative to using computers for adult learning, hence use behavior does hardly depend
on survey participants’ use intention (Bagozzi, 2007; Liu, 2012; Nistor, under review), which are in turn less
dependent of individual expectations. Also, participants’ extensive computer knowledge and skills further
decrease the influence of intentions on behavior (Venkatesh et al., 2012). On the other hand, the ongoing
development of the technological infrastructure of education makes technology use behavior strongly dependent
of facilitating conditions, and increases the impact of computer anxiety.

As a conclusion at theoretical level, further ETA conceptualization should take into consideration alternative
explanations of educational technology use, for situations in which rational decisions in the sense of Ajzen and
Fishbein (2000) are impossible due to, e.g., lacking media choice or insufficient information about performance
and effort. As Bagozzi (2007, p. 245) observes, intention-behavior correlation is “probably the most uncritically
accepted assumption in social science research in general and IS research in particular”.

As a general conclusion for educational practice, this study emphasizes the importance of facilitating
conditions, from which especially computer literacy and user support are tightly intertwined with the acceptance
and use of educational technology. This may be directly supported by computer skills training, but also indirectly
by supporting self-directed experiential learning (Caglar & Demirok, 2010). Also, forced use of educational
technology should be avoided (Liu, 2012), since it contradicts personal attitudes and intentions, and may thus
increase computer anxiety and impair learning motivation (Deci & Ryan, 2000). Therefore, while implementing
technology in education at all levels in Turkey, computer-based learning environments should be provided along
with technology-free alternatives, or at least include face-to-face components. Finally, educational designers and
educational software developers may use the validated UTAUT instrument for a better insight in learners’
individual characteristics, which should be considered in association with design elements of learning
environments. Relying on the paradigm of mass-customization (Nistor, Dehne & Drews, 2010), technology-
enhanced learning environments may be designed for specific groups of users defined by acceptance profiles.

As a limitation of this study, the impact of culture on ETA was not yet analyzed. Further studies should
examine technology acceptance in association with cultural data, and integrate culture in ETA theories and
models.
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A WEB APPLICATION SUPPORTED LEARNING ENVIRONMENT
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Abstract

Thanks to the advancement of information and communication technology (ICT), several tools and systems have been
proposed to provide a quality classroom experience to instructors and students. Nevertheless, the most of them are a brand-
new and stand-alone program that could influence users’ teaching and learning experiences since users have to spend
additional time and efforts to practice and maintain the tools or systems. In fact, in the era of Web 2.0, instructors and
students are heavily immersed in various web applications daily, such as Wikis, Flickr, WordPress, and Google web
applications, and familiar with the manipulation of these applications. Therefore, the well-known web applications could be a
potential new way to engage the instructors and students in meaningful teaching and learning activities. Bearing this in mind,
this study aims to apply well-known web applications to propose a web application supported learning environment for
supporting classroom teaching and learning activities that can seamlessly enable instructors and students to meld with their
daily use of Web 2.0 tools. Through the investigation of a case study, the results revealed that the instructor and students can
administer teaching and learning activities efficiently and effectively. In addition, the learning motivation of participated
students and interaction between each participant can also be facilitated through engaging in the proposed environment.

Keywords: Web 2.0; Web Applicaion; Classroom Experience
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Background and Objectives

Over the past decade, education has undergone significant changes as the advance of information and
communication technology (ICT). Through the use of ICT, teachers can administer various educational activities
to engage students in meaningful learning contexts. In addition, the learning motivation of students can be
stimulated by integrating ICT into learning processes (Huang, Lin, & Cheng, 2010). Consequently, the ultimate
goal of the use of ICT is to enhance the teaching and learning performances of teachers and students.

To date, several tools or systems have been proposed to support various classroom activities (Jou, Chuang, &
Wu, 2010; Lee, Lu, Yang, & Hou, 2010; Lin, Tan, Kinshuk, & Huang, 2010). Nevertheless, the most of them are
a brand-new and stand-alone program. This means that users (instructors and students) have to spend additional
time and efforts to be familiar with the manipulation of the tools or systems. Moreover, the users may need to
install additional programs on their own devices or apply a new account for these programs. The phenomena
could influence the users’ motivation on using the particular programs to support specific educational contexts
(Lin, Lin, & Huang, 2011).

In the era of Web 2.0, most notably, there are several web applications that have been developed for serving
each user openly and freely, such as Flickr, Wikis, WordPress, and Google services. All of these web
applications provided friendly user interfaces and powerful functionalities. Moreover, instructors and students
apparently embrace the web applications in their everyday lives. Based on these features, several literatures
indicated that the well-known web applications could be a potential new way to engage participants in
meaningful teaching and learning activities (Alexander, 2006; Hughes, 2009; Schneckenberg, Ehlers, &
Adelsberger, 2011; Thompson, 2007; Wang, Woo, Quek, Yang, Liu, 2012). Furthermore, by using these
applications, the instructors and students would be motivated to use them in an educational context and would
already own the necessary technical skills (Dohn, 2009). Therefore, they only need to consider how to apply the
applications to assist them in administering educational activities in their classes (Pretlow & Jayroe, 2010). In
addition, previous studies also found that participants took part in a web-enhanced class outperformed those who
in a traditional lecture format (Crook & Harrison, 2008; Hamann & Wilson, 2002). The effective use of the web
applications could also weaken boundaries between formal and informal learning (Bennett, Bishop, Dalgarno,
Waycott, & Kennedy, 2012).

Bearing this in mind, this study aims to apply Google web applications to propose a web application
supported learning environment for supporting classroom teaching and learning activities that can seamlessly
enable instructors and students to meld with their daily use of Web 2.0 tools. Indeed, Google is acting an
important role in this generation. It has proposed several well-known web applications, such as Google Docs,
Reader, Sites, and Plus. To investigate the effects of the proposed approach on participants’ teaching and
learning experiences, a case study was conducted at a university in Taiwan. The results revealed that the
instructor and students can administer teaching and learning activities efficiently and effectively. Additionally,
the learning motivation of the students and interaction between each participant can also be facilitated through
engaging in the proposed environment.

Web application supported learning environment
In this study, a web application supported learning environment was proposed to enhance classroom teaching

and learning experiences. Fig 1 shows the framework of the proposed environment, which consists of three main
components, namely the web application side, teacher side, and student side.
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Fig. 1. The framework of the web application supported learning environment

Web application side
To achieve this aim, two Google web applications, Google Docs and Sites, were adopted to develop the
learning environment. With regard to Google Docs, two types of Google Docs, document and form, were
used to facilitate the participants’ interactions. Google document provides a web-based document service that
enables users to create and edit online documents through a web browser. Moreover, users can share their
own documents to others easily. Furthermore, Google form provides an online questionnaire service that
enables users to create an online questionnaire to conduct a survey efficiently and effectively. With regard to
Google Sites, it provides an easy way to enable users to create dynamic web pages for team projects with
teammates as easily as writing a document. This means that each user can use this service without obstacles
even though they do not own any web programming skill.
Teacher side

Instructors can ask students to use Google document to conduct a reflection learning activity. Through
reflection, the students can increase comprehension of their own thinking process (Jou & Shiau, 2012).
Moreover, the instructors can also use Google document to view each student’s document and give comments
and suggestions immediately through the students’ shares. Furthermore, by using Google form, the instructors
can immediately administer an online questionnaire to capture students’ learning status and performance
during the teaching process, as shown in Fig 2. Further, the formative information could be an useful basis for
the instructors to understand the students’ thoughts and adjust teaching paces (Huang, Kuo, Lin, & Cheng,
2008). In addition, the instructors can lead the students to apply Google Sites to conduct a team project
collaboratively.
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Fig. 2. The snapshot of online questionnaire through Google form
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Student side
Students can create a Google document to record their learning status and notes just like using Microsoft
Office Word. Moreover, they can express their opinions and thoughts by replying the instructors’ Google
form. In addition, the students can present their learning results with peers through the use of Google sites, as
shown in Fig 3.
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Fig. 3. The snapshots of project development through Google sites
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Case study in an industrial course

To investigate the influence of web application supported learning environment in classroom teaching and
learning, an experiment has been conducted on an industrial course at a university in Taiwan.

Research instrument, measures and goals

To evaluate the effects of the proposed approach on teaching and learning performance, two data sources
were utilized, including questionnaires and interviews. The questionnaires were designed to document the
students’ learning motivation and learning attitude. The interviews were used to investigate the perception of the
participants towards the entire teaching and learning process.

As mentioned above, to measure the students’ learning motivation, the intrinsic value scale of learning
motivation questionnaire MSLQ (Motivated Strategies for Learning Questionnaire) was adopted in this study.
The intrinsic value scale has been recommended by researchers to measure students’ goals and beliefs about the
importance and interest of class work, using nine questionnaire items and a seven-point Likert scale (Pintrich &
De Groot, 1990).

Moreover, the students’ learning attitude was surveyed using a learning attitude questionnaire that consists of
six questionnaire items with a five-point Likert scale. The questionnaire has been previously used to measure
students’ learning attitudes towards learning activities (Lai & Wu, 2006; Lin, Lin, & Huang, 2011).

Experimental design, participants and procedure

To investigate the effectiveness of the proposed approach, a quasi-experimental research was conducted on an
industrial course at a university in Taiwan. The participants in the experiment were a course instructor and 40
university students. The average age of the students was 20. The experiment was conduct on a subject, product
design. To perform the subject, a learning site was developed to consolidate all of the learning contents with
regard to the subject, as shown in Fig 4. Furthermore, this subject was instructed in the sixth week of the syllabus
of the industrial course, and it had a total of 500 min of learning activities, including instruction, discussion,
reflection, and practice. The time distribution of each learning activity was planned by the course instructor, and
these came in six stages, as illustrated in Table 1.

W icehnology.ieninu e/ Indet3- 2 ndei3 indes. hiiml

Fig. 4. The snapshot of the learning site

Table 1. Major teaching and learning activities in the industrial course
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Subject: Product Design

Unit Instruction Activities Time (min)

Design Theory . Instructor presentation (35) 80
. Instruction of Google document manipulation (5)

. Discussion (20)

. Reflection (20)

. Review of previous instruction (5) 80

Human Factors Engineering
. Instructor presentation (35)
. Discussion (20)
. Reflection (20)

. Review of previous instruction (5) 80

Ergonomics
. Instructor presentation (35)
. Discussion (20)
. Reflection (20)

. Review of previous instruction (5) 80

Product Patent
. Instructor presentation (35)
. Product patent practice (20)
. Reflection (20)

Review of previous instruction (5) 80

Creative Design Management
. Instructor presentation (35)
. Discussion (20)
. Reflection (20)

Instruction of Google sites manipulation (20) 100

Team project presentation

. Development of team project (60)

W N RE W N RA N RE N RA O RN R

. Project presentation (20)

Fig 5 shows the experimental process. All students were asked to fill out the learning motivation
questionnaire before participating in the learning activities. At the end of the learning activities, they were asked
to complete the learning motivation questionnaire again. In the meantime, the learning attitude questionnaire was
distributed to each participating student. In addition, at the conclusion of the questionnaire, two interviews
served to document the perceptions of the participants towards the entire teaching and learning process.

Post-questionnaire of
learning motivation Conclusion
toward the course

Product Design Teaching and learning
Instruction with Google services

Pre-questionnaire of Questionnaire of
Participants (40Ss) learning motivation learning attitude toward Interview
toward the course the course

Fig. 5. The experimental process
Experimental Evaluation
Learning motivation survey

In this study, the web application supported learning environment has been practically applied to an industrial
course in a university. Before and after participating in the learning activities, all students were asked to fill out
the MSLQ questionnaire. The Cronbach’s alpha values of the questionnaire items were .776 and .828,
respectively. It was found that the students were significantly motivated after learning with the proposed
approach. From the statistical results of the MSLQ questionnaire survey, it was found that the learning
motivation of more than 87.5% of the students was increased after learning in the learning environment.
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Moreover, the learning motivation of 12.5% of the students was decreased. In addition, to examine the
differences in the learning motivation for each student before and after the learning activities, a paired t-test was
used to analyze the participated students. The results revealed that the students were motivated after participating
in the learning activities, as shown in Table 2.

Table 2. Paired-samples t-test on the learning motivation of the students

Group N Mean S.D. t(39)

Learning Motivation  After participating in the learning activity 40 4.86 1.14 5.398"
Before participating in the learning activity 40  4.06 1.01

Learning attitude survey

In this experiment, students were asked about their attitudes to learn product design by filling out a learning
attitude questionnaire after participating in the learning activities. The Cronbach’s alpha value of the
questionnaire items was .786. The statistical results are presented in Table 3.

To exam the results, overall, most students reported having positive attitudes towards learning in the web
application supported learning environment (82.5%, Table 3, ‘SA & A’ column). Only 7.5% of the students said
that they disliked the kind of learning (‘D & SD’ column). Moreover, most students indicated that the learning
activities assigned by the instructor are helpful. Corresponding to the first item, a majority of students stated that
they like to use the web applications in learning. Furthermore, nearly four-fifths of students felt that the use of
the web applications are very easy, and almost no students disagreed. With regard to the interactions with
participants, 80.0% of students agreed that they had good interactions with peers and the course instructor.

Table 3. Students’ attitudes towards learning activities

# Item SA & A (%) Neutral (%) D&SD (%) Mean
1 Ilike learning in the web application supported learning environment  82.5 10.0 75 4.10
2 The learning activities are helpful 87.5 75 5.0 4.35
3 I like to use the web applications in learning 87.5 5.0 75 4.35
4 Using the web applications are very easy 80.0 17.5 25 4.175
5 1 had good interactions with other students 85.0 125 25 4.30
6 1 had good interactions with the instructor 75.0 17.5 75 4.15

Interview Investigation
Next, the course instructor and the students were interviewed to capture their perceptions and impressions
with regard to the teaching and learning. In all the interviews, the instructor’s and students’ responses were

recorded and then transcribed. To clearly present the interview results, this study synthesizes the transcripts into
the three main topics with regard to instruction, interaction, and technology aspects, as illustrated in Table 4.

Table 4. Example comments for the three topics
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Inductive Topics Sample Comments

Instruction The instructor thought that the proposed approach could assist him in administering the class.

Perspective The instructor observed that the students had higher learning motivation while integrating Google web applications

in the activities.

Most students felt that they could find self-fulfillment in using Google Sites for conducting team projects.

Interaction The instructor felt that the use of Google document can enhance the students’ interactions during the reflection
Perspective activity.

The instructor indicated that the use of Google Docs could enable him to capture the students’ learning status and
perceptions efficiently and effectively.

The generality of students thought that they could express personal opinions better through Google Docs.

Technology The instructor felt that the majority of the participants could accept the use of the web applications in this class.

Perspective The instructor indicated that the web applications were convenient, and he could easily check the students’

documents and projects anytime and anywhere.
Most students indicated that the use of the web applications is easy for them.

Interview Investigation

The instructor thought that the proposed approach could assist him in administering the class especially
reviewing the reflective notes and learning status of the students. Moreover, he stated that the students felt
interest in using the web applications during the learning process since they have never used the web
applications to support learning. He also observed that the students had higher learning motivation while
integrating the web applications in the activities. In addition, the instructor said that Google Sites is an
appropriate and useful tool to present individual or team projects for the students.

With regard to the interview with the students, the most of students thought that they had higher learning
performance while learning in the web application supported learning environment. Moreover, they could find
self-fulfillment in using Google Sites for conducting team projects because they did not own any programming
skill and they could develop an individual web site. Nevertheless, only few students felt that the use of Google
Sites could be an obstacle to administer their projects due to they were not familiar with the manipulation of
Google Sites.

Interaction perspective

With regard to the interaction perspective, the instructor felt that the use of Google document can enhance the
students’ interactions during the reflection activity. Moreover, the instructor indicated that the use of Google
Docs could enable him to capture the students’ learning status and perceptions efficiently and effectively
especially for some introverted students in the class. Furthermore, through sharing individual Google document,
the instructor stated that he could easily provide learning suggestions and comments to the students according to
their notes.

From the view of the students, the generality of students thought that they could express personal opinions
better since the instructor applied Google form to survey their learning status. Moreover, several students said
that Google Docs is a useful tool to assist them in conducting co-works with peers since it supports multiple
people to view and make changes at the same time. Additionally, over half of students indicated that the use of
Google Sites could strengthen their interactions with peers and further enhance their project productivity.

Technology perspective

The technology context synthesizes the experience of the participated students and the course instructor when
engaging in the web application supported learning environment. The instructor felt that the majority of the
participants could accept the use of the web applications in the class since the web applications have been widely
used by them daily. Moreover, a significant benefit of the web applications is that all of the web applications can
support each other, therefore, users can easily apply each web application to support different activities based on
their requirements. Furthermore, the instructor indicated that the use of the web applications in the class is very
convenient to him because he could easily check the students’ documents and projects anytime and anywhere
through Internet and various devices. In addition, he also observed that several students could use Google
document to edit their reflection notes after-school. This implies that the web applications were convenient and
useful, and so most students actively used them, which motivated them to reflect their learning after participating
in the course.

In addition, the majority of the students indicated that the use of Google document is easy for them because
the user interface of Google document is similar with Microsoft Office Word. Moreover, they also felt that
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Google document is convenient to use for the reflection activity since they could access the document anytime
and anywhere and did not worry about losing the document. Based on the advantages, they also stated that they
would apply Google document to be a learning tool to note down everything they learned in other courses.
Furthermore, several students thought that in addition to using Google Sites to conduct a team project, it is also a
useful tool for them to administer a large-scale activity or study group.

Study Limitations

The proposed approach in this study was conducted in a computer-aided classroom. One study limitation was
that the approach could not be conducted in a traditional classroom so far since tablet PC and smartphone did not
popularize to each student. However, this issue will be resolved with future progress in the popularization of the
kind of portable devices. Another limitation of this study was that although the majority of the participants were
familiar with the web applications in their daily lives, many have a limited understanding of how the web
applications could support their learning (Ng, 2012). Therefore, course instructors have to provide sufficient
information and explicitly teaching to their students with regard to the use of the web applications for the
educational purposes.

Conclusions

This study proposed a web application supported learning environment to support classroom teaching and
learning activities that seamlessly enabled instructors and students to meld with their daily use of Web 2.0 tools.
To evaluate the performance of the proposed approach, an experiment has been practically conducted in an
industrial course at a university in Taiwan. Moreover, questionnaires and interviews were used to record the
perceptions of participants, and the results revealed that the instructor and students appreciated the use of the
web applications in the class.

Based on the investigation, the use of the web applications in the class has several advantages, such as
engaging students in learning activities and interactions and facilitating the learning reflection and presentation.
Furthermore, a significant advantage is that the web applications have been widely used by most students in
daily life. Therefore, the proposed approach could delight the majority of participants in using the web
applications in a new and meaningful way.

Finally, the future direction of this study is to apply appropriate web applications to strengthen the proposed
learning environment for supporting different subjects and disciplines in variety of educational pedagogies.
Moreover, through the further investigations, we can analyze the learning effects of participants in particular and
develop suitable solutions to support the proposed approach by the use of application program interface (API).
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Bilgisayar Destekli Egitiminde Ogretmen Ve Ogrenci Rolleri
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Ozet

Teknolojideki, toplumdaki, sanayideki ve bunlar haricinde diger bir ¢ok alanda oldugu gibi her alanda
siirekli degisimler olmaktadir. Bu gelismeler egitime alaninda da biiyiik degisimlere sebep olacaktir. Egitimdeki
gelismeler haliyle egitimin temel yapi tas1 olan Ogretmen ve Ogrenciden beklenen beklentileri de
farklilastiracaktir. Bu degisikler 6gretmen ve 0grencinin egitimde farkli roller iistlenmeye itecektir. Bilgisayar
Destekli Egitim giiniimiizde bu gelismelerin getirdigi en dnemli degisikliktir.

Bilgisayar destekli egitimde dgretmen ve dgrenci rolleri temel olarak klasik egitimle ayni olsa da Bilgisayar
destekli egitim Ogretmen ve ogrenciyi farkh roller iistlenmeye itecektir. Ogretmen her gecen giin eklenen
yeniliklerle yasam boyu dgrenci rolii alacag: gibi 6grenci bilgiyi hazir alan degil siirekli bilgiye ulagsmaya ¢alisan
bir rol ustlenecektir.

Anahtar Kelimeler: Bilgisayar Desteki Egitim, Ogrenci Rolleri, Ogretmen Rolleri

GIRIS

Insanlar, “6gretmen” kavramma pek ¢ok anlam vyiikliiyorlar. Bazi anlamlar, daha ¢ok, dgretmen rolii
oynayan insanlarin duygusal olmayan, dogrusal betimlemelerini ve onlardan yerine getirmeleri beklenen
gorevlerin teknik betimlemelerini yansitiyor. Yiikle-nen diger anlamlar, kendilerini 6gretmen olarak adlandiran
insanlarin ve onlarin yaptiklar: islerin ¢cok daha canli, sicak ve ¢ok boyutlu bir anlayisla ele alinmasina
dayaniyor. Anlaminin zenginligini ve 6nemini agiga ¢ikarmak i¢in, Kisinin, "6gretmen” kavramimi irdelemesi
yeterlidir.

Klasik egitim anlayisinda dgretmen, bilgiye sahip olan ve o bilgiyi alicilara aktaran tek kaynak olarak
goriilmektedir. Ancak giiniimiiz teknolojisinde bilginin elde edilmesi ve kullanilmasinda yasanan gelismeler,
ogretmenin sinif icerisindeki roliinii degistirmektedir. Ogretmen, sadece bilgiyi depolayan ve onu &grenciye
sunan tek kaynak olma islevinden g¢ok, Ggrenciyi bilgiye yonlendiren kisi halini almaktadir. Bu anlayisla,
zannedilenin aksine 6gretmenin sinif ortamindaki etkinligi ve sorumlulugu daha ¢ok artmaktadir.

Ogretmenlik meslegi, 6zel uzmanlik bilgisi ve becerisi gerektiren bir meslek olduguna gore, bu meslegi
tercih eden insanlarin, meslegin gereklerini tam olarak yerine getirebilmeleri i¢in bir takim yeterliklere sahip
olmas1 gerekir (Sisman, 2001). Bu yeterliliklere 6gretmen rolleri demek olanaklidir. Iyi bir égretmenin, soz
konusu rolleri etkin bir bigimde yerine getirmesi beklenir. Bu ¢alismanin odak noktasi olan Ogretmenler,
geleneksel egitimin oldugu gibi uzaktan dgretimin de en dnemli dgelerinden biridir. Uzaktan 6gretimin basarilt
olmasi biiyiik oranda 6gretmene baglidir. Uzaktan dgretim, 6grencinin isini kolaylagtirirken, 6gretmenin isleri ve
sorumluluklar: artirmig, bunun sonucu olarak da rollerin nitel ve nicel dzellikleri degismistir.

BILGISAYAR DESTEKLI EGITIM

Bilgisayar Destekli Egitimin ¢esitli tanimlar1 verilmektedir. Bu tanimlardan ilkine gore Bilgisayar Destekli
Egitim bilgisayar teknolojisinin 6gretim siirecindeki uygulamalarinin her biridir. Bu uygulamalar bilgi sunmak,
0zel ogretmenlik yapmak, bir becerinin gelismesine katkida bulunmak, benzesim gergeklestirmek ve sorun
¢Oziicii veri saglamak olabilir.

Bagka bir tanima gore ise, Bilgisayar Destekli Egitim, 6grencilerinin bilgisayar sistemine programlanmis
olan dersleri etkilesimde programlanmis olan dersleri etkilesimde bulunarak, dogrudan alabilmeleridir. Bu
tanimlarin bir sentezini ise bu {inite i¢in kabul edilecek bir baska tanim vermektedir.
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Bu tanima gore; Bilgisayar Destekli Egitim, bilgisayarlarin ders igeriklerin dogrudan sunma, baska
yontemlerle 6grenilenleri tekrar etme, problem c¢dzme, alistirma yapma ve benzeri etkinliklerde 6grenme-
Ogretme araci olarak kullanilmasiyla ilgili uygulamalardir.

Bilgisayar Destekli Egitimin temelinde uyari, yamt ve pekistirme Ogeleri bulunmaktadir. Ogrenciye
bilgisayara bagl terminal veya monitdrde uyarici olarak bilgi sunulmakta, bu bilgiye iliskin soruya 6grenci yanit
vermekte, yanitin niteligine gére de kendisine pekistirme sunulmaktadir. Bu etkinliklerin tekrar1 belirli konularda
ogrenci davraniginda degisiklik yapmaktadir. Bu da 6grenmenin olugmasi anlamina gelmektedir.

Bilgisayar Destekli Egitimin temelinde uyari, yamt ve pekistirme 6geleri bulunmaktadir. Ogrenciye
bilgisayara bagli terminal veya monitdrde uyarici olarak bilgi sunulmakta, bu bilgiye iliskin soruya dgrenci yanit
vermekte, yanitin niteligine gére de kendisine pekistirme sunulmaktadir. Bu etkinliklerin tekrart belirli
konularda 6grenci davramisinda degisiklik yapmaktadir. Bu da &grenmenin olugmasi anlamina gelmektedir.
(ODABASI, 2010)

BDE BILESENLERI

BDE uygulama siirecinde karsilagilan bir¢cok faktor, egitimin verimliligini etkileyebilmektedir. BDE
uygulama siirecini etkileyen bilesenleri (faktorleri) soyle siralayabiliriz.
+  Ogretmen
»  Hedef kitle durumundaki 6grenci veya 6grenci grubu
» Bilgisayar donanim
*  BDE ders yazilimlan

Ogretmen, BDE nin etkinliginin saglanmasinda siiphesiz en etkili gorev 6gretmenlere diismektedir.
Egitimde bilgisayar, 6gretmenin yerini tutacak bir sey degil aksine isini kolaylastiracak bir ara¢ oldugu icin
Ogretmenlerin bu konuda aldiklart egitim oOnemlidir. BDE’de geleneksel egitime gore Ogretmenin rolil
azalmamakta aksine artmaktadir.

Ogrenci, kendi 6grenme sorumluluguna sahip, seviyesine ve gereksinimlerine bagli olarak konularin dagilimin,
isleyisini ve zamanin1 belirleyen, sadece bilgiyi alan degil ayn1 zamanda kesfeden kisidir.

Bilgisayar donanmimu; her seyden once, bir 6gretim yaziliminin kullanilabilmesi i¢in mutlaka gerekli
donanimin bulunmasi gerekir. Siniflarin ya da okullarin BDE i¢in gerekli donanimlara erisimi bazen zor ve
pahal1 bir siire¢ olabilir. Bunun yaninda, 6gretimsel yazilimlarin kullanilabilmesi igin bilgisayarlara ek olarak
0zel donanimlara ihtiya¢ duyulabilir. Diger 6gretim materyallerinin bir cogunda olmadigi halde, BDE ortaminda
donamim ve yazilima siirekli yatirrm yapilmasi gerekliligi goz ardi edilemeyecek bir gergektir. Ozellikle de
teknolojik ozellikleri ¢ok gelismis olan yazilimlar, donanimin da siirekli giincellestirilmesini ve yenilenmesini
gerektirebilir. Bu BDE i¢in gerekli donanim ve yazilimin aliminda ve bilgisayar okuryazarligi egitimlerinde
maliyet — fayda analizleri yapilmali, eldeki kaynaklar en akilci ve etkin bigimde kullanilmalidir.

BDE ders yazilhhmlari, kullanildiklar: ortamlara ve kullanicilarin niteliklerine gore degisik 6zellikler
barindirmaktadirlar. Ornegin evde kendi basina calisma bigimine gore hazirlanmis bir ders yazilimimin 6zellikleri
ile bilgisayar laboratuarinda 6gretmen ve sinif egliginde ve belirli bir ders saatinde uygulanacak ders yaziliminin
ozellikleri 6nemli dl¢giide farklidir.

Egitim yazilimlarinin 6zellikleri incelenirken yazilimin iliski iginde bulundugu kesimlere yonelik 6zellikleri
ve yazilimin kullanildigi ortamlara yonelik farkliliklari ele alimmalidir. Egitim yazilimlarmin iligki i¢inde
bulundugu kesimlerin (katilimcilar) basinda yazilimi calistiran bilgisayar gelir. Diger katilimcilar, yazilim
kullanan 6grenci, varsa yazilimi ayni anda kullanan ikinci &grenci, sinif ve dgretmen olarak tanimlanir. Bir
egitim yazilimi bilgisayarin diger dort katilimciya yonelik yonergeleri dogrultusunda isleyisine devam eder.

OGRETMENLIK VE OGRETMENIN ROLLERI

Insanlarla iliskiler yoniinden dgretmenlik, diger bazi mesleklerden farkli olarak genis bir insan kesimiyle
iliski ve etkilesim icinde yerine getirilen bir meslektir. Ogretmenlik, sadece okul ve sinif ortaminda 6grencilerle
degil, okul diginda veliler ve toplumla da i¢ ice olan bir meslektir. Ogretmen 6zellikle hizmet verdigi béolge ve
toplum yapist, kiiltiirii de dikkate alindiginda 6gretmenden beklentiler de degisebilmektedir. Soyle ki, kiigiik bir
koy ya da mezradaki bir 6gretmen o belde i¢in “kOylin en 6nde gelen, en prestijli” kisisidir. O bolge icin
ogretmen “her seyi bilendir”.

Bununla birlikte 6gretmen mezra, kdy, kasaba ve sehir ayrimi yapilmak-sizin nerede calisirsa caligsin
dgretmenlerin en ¢ok muhatap olduklar1 insan grubu kuskusuz &grencilerdir. Ogretmenlerin bu kitle ile
birliktelikleri ve iliskileri, okul yasaminda ve sonrasinda yillarca siirebilmektedir. Iliskilerin niteligi yoniinden
her ne kadar 6gretmen-6grenci iligkileri, ilgili yasa ve yonetmeliklerce belirlenmis resmi nitelikte iligkiler ise de
meslegin dogas1 geregi bu iliskiler, duygusal yonii de agir basan iliskilerdir. Ornegin, hemen hemen hepimizin
unutamadig1 bir dgretme-ni ve 6zellikle ilk dgretmeni vardir. Ik &gretmenlerimizi hep adiyla, yasadigimiz
anilariyla ve tatl ac1 hatiralariyla hatirlayabilmekteyiz.
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Ogrencileri, egitim programlarinda dnerilen hedef davranislara, ulastirabilmek icin egitimcilerin 6grencilere
yardim etmesi gerekir. Ogrencilerin, egitici tarafindan hazirlanmis egitim cevresiyle etkilesimli iliskileri
bulunmaktadir. Bu davranislar nedeniyle egitim, “Davranmig gelistirme, yetenek gelistirme, bilgi ve beceri
siirecinin kazanilmasi” olarak tanimlanabilir. (VAROL,1997)

Son yillarda, 6gretmen modeli, giderek artan bir sekilde reformcular ve basin tarafindan, zeki, liberal bir
egitim gormiis, sosyal hayata 6nem veren bir profesyonel olarak tanimlanmaktadir. Bu 6gretmen modeli, bir ya
da daha fazla bilim dalina siki sikiya bagli-dir ve dgrenciler igin bilginin erisilebilir ve faydali olmasi igin zekice
galigir. Bu tip 6gret-menin olusturdugu imaj, ihtiyaglari, yetenekleri veya kosullari ne olursa olsun, biitiin
ogrencilerin bagarili olmasina yardim eden bir insan portresine uymaktadir.

Cok agiktir ki, insanlar, 6gretmenlerde icerigi aktarma ve Ogrencilere beceri kazandirma yeteneklerinden
daha fazlasini aramaktadirlar. Ogretmenler, sozleri ve hareketleri yoluyla, aydinlanmus, caliskan, erdemli ve
egitimli bir insan olmamin ne anlama geldigini gostermektedirler. Ogretmenler, toplumun bu izlenimi
dogrultusunda hem o6grencileri sekillendirmekte hem de kendileri sekillenmektedir. (CELIKTEN. SANAL,
YENI, 2005)

Etkili Bir Ogretmende Bulunmasi Ongoriilen Ozellikler
* Sabirli davranir, olaylar kargisinda dayaniklidir ve duygularini kontrol altinda tutar.
* Farkli inang, goriis ve gruplara saygili ve uzlastiricidir.
* Kulik kiyafetine, temizlik ve diizene 6zen gosterir.
* Kendini gelistirmeye ve elestirmeye agiktir.
* Kisisel sorunlariyla sinifi ve okulu mesgul etmez.
* Ogrencileri giidiileyici 6zelliklere sahiptir.
* Basartya odaklanmistir, 6grenciden yiiksek basari beklentisi igcinde, destekleyicidir.
* Diistince ve davranislariyla 6grenciler i¢in modeldir.
* Ogrencilere kars1 giiler yiizlii, hosgériilii ve sevecendir.
* Ogrencilere kars1 giivenilir, diiriist, objektif, sirdas ve dosttur.
* Sinifta yapici ve egitsel bir disiplin olusturur.
* Liderlik 6zelliklerine sahiptir.
* Ogrencileri, velileri, cevresini etkilemede basarilidir.
* Arabuluculuk, hakemlik, temsilcilik 6zelliklerine sahiptir.
* Cesaretlendirici ve destekleyicidir.
* Sevecen, anlayisli ve esprilidir.
* Sorunlardan yakinmak yerine ¢6ziim bulmak i¢in ¢aba harcar.
* Verdigi ddevleri takip ve kontrol eder.
* Egitim bilimlerinin temel kavramlarii tanir ve 6grenmeyi kolaylasti-rir.
* yi bir gdzlemcidir, kendini siirekli yenileme gayreti igindedir.

Celikten ve Can’in ideal Ogretmen konusunda yaptiklar1 uygulamali arastirma sonuclar1 da yukarida
siralanan ve agiklanan ozelliklerle paralellik gostermektedir. Anilan arastirmacilara gore “Ideal Ogretmen”
ogrencilere karsi giiler yiizlii, hosgoriilii, sevecen, giivenilir, diiriist, objektif, sirdas ve dost olmali, diisiince ve
davraniglariyla 6grenciler igin bir model olmalidir. Ogretmenin basartya odaklanmasi, 6grencilerden yiiksek
beklentiler i¢cinde bulunmasi, 6gretmenlerce cok dnemli bulunan 6gretmen 6zelliklerindendir.( Celikten, M. ve
Can, N. 2003).

OGRENCI VE OGRENCININ ROLLERI

Ogrenci egitimde en can alic1 unsur. Egitimin varolus nedeni dgrenci, egitim sisteminin kurulus nedeni yine
dgrenci. Egitim sisteminin iginde var olan herkesin varlik nedeni yine dgrencidir. Ogrenci olmasa okullar,
Ogretmenler kisaca egitim sisteminin varolmasinin bir anlami da olmazdi. Okullar 6grencilerle canlilik kazanir.
Okullarin tatil oldugu donemlerde her alanda bir sessizlik vardir. Elbette Ogrencilerin okula gitmedigi
zamanlarda sokaklar cocuk sesleriyle civil civil olur ama okullarin agik oldugu ddonemlerdeki heyecan,
hareketlilik, canlilik hi¢bir zaman olmaz.

Egitim sisteminin gelistirilmesine dair yapilan tartigmalarda 6grenci merkezli egitim, &grencinin aktif
olmasi, egitim sisteminin, okullarin, egitim dgretimin dgrenciye gore diizenlenmesi gibi konular son donemlerde
daha fazla 6n plana ¢ikmaktadir. Okulun basarist 6grenci basarisina, 6grenci basarist da degisik faktorlere
baglidir. Ogrenci basarisim etkileyen faktdrler belirlenebilirse bunlar iizerinde durularak basari arttirilabilir.
Dolayistyla okul basarisi da arttirilmis olur.

Ogrenci Nitelikleri:
- Biligsel giris davranislari
- Duyussal giris 6zellikleri
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Bilissel giris davranislari

- Genel yetenek,

- Okudugunu anlama giicii

- Temel matematik becerileri
- Temel 6grenme becerileri
Duyussal giris dzellikleri

- Ogrenme giidiisii

- Akademik 6zgiiven

Ogrencinin okul basarisi iizerinde yapilan goriismeler, konusmalar, fikir yiiriitmelerde cesitli unsurlar
on plana ¢ikar. Ogrencinin okul basarisimi etkileyen unsurlar neler sorusu iizerinde duruldugunda &grenciyle
etkilesime giren unsurlari diisinmek gerekir. Ogrencinin etkilesime girdigi unsurlar soyle siralanabilir.
Ogrenciler oncelikle bir ailenin parcasi olarak diinyaya gelir ve okula gidinceye kadar aile ortaninda biiyiir,
gelisir, temel becerileri alir. Ogrenci basarisi aileden kaynaklanan bir takim faktérlerden olumlu veya olumsuz
etkilenmektedir. Bu anlamda aileyi olusturan anne, baba, kardesler 6grencinin okul basarisinda etkin olan ilk
unsurlardir. Anne babanin egitim diizeyi, egitime bakisi, ailenin ekonomik, sosyal, kiiltiirel ve diger her tiir
yapis1 6grencinin okul basarisint dncelikle etkiler.

Egitimle ugragan alan uzmanlar1 egitimin belirledigi niteliklerin etkin bir sekilde kazandirilabilmesi igin
okul-aile ve ¢evrenin igbirliginin sart oldugunu soylemektedir. Bu {iglii sacayagi arasindaki koordinasyon ne
kadar giiclii olursa Ogrencilerin nitelikleri ve egitimin ulagsmak istedigi hedeflere o derece iist diizeyde
ulagilabilir.

Ogrencinin okul basaris1 denilince égrencinin bulundugu simf yani diizey de énemlidir. Ama 6ncelikle
egitim 6gretim yillarinin ilk dénemleri olduk¢a énemlidir. Ogrenci disiplinli olma, diizenli caligma aliskanligim
ilk yaslardan itibaren kazanmalidir. Ailede edinilen bu yondeki temel aligkanliklar okul tarafindan da
desteklenmelidir. Ailede alinan saglam bir temelin iizerine okul da her tiirlii maddi ve manevi unsurlari inga
etmeye devam ederse her yoniiyle istenen sekilde yetigmis insanlar elde edilir.

Bilgi ve iletisim teknolojilerin etkisiyle egitim alaninda yasanan doniisiimleri dogru anlamlandirabilmek igin
kullanilan teknolojilerin insanlar/6grenciler iizerindeki etkisini kavrayabilmek biiylik 6nem tagimaktadir. Bu
nedenle giiniimiizde, dijital teknolojilerle ¢evrilmis bir ortamda biiyiiyen yeni nesil dgrencilerin sahip oldugu
nitelikleri daha iyi anlayabilmek amaciyla alan yazindaki kuramsal betimlemelerin yaninda, evrensel ve yerel
arastirma verileri birlikte dikkate alinarak Yeni Binyilin Ogrencileri kavramim degerlendirmenin egitimde daha
dogru sonuglara ulasilmasim saglayacag diisiiniilmektedir. (SAHIN, 2009)

BDE’NIN AMACLARI

Bilgisayar destekli egitim yetigkin 6grencilere sundugu avantaj nedeni ile kullanilmaktadir. BDE yalnizca
mantik gergevesinde beceri gelistirme, problem ¢dzme ve verilen talimatlari takip etmeyi saglamaz (Askov ve
Bixler, 1996), ayn1 zamanda okuma ve kelime bilgisi, dil, yazma, dinleme gibi alanlarda akademik yeterlilikleri
iyilestirmede yardimci olur (Askov ve Bixler, 1996: Huss, Lane, ve Willets, 1990: Tousignant, 1996, akt. Osei,
2001). Bir ¢ok yetigkin 6grenci BDE’yi sever ¢iinkii 6grenme ilgi ¢ekici ve eglencelidir (Tousignant, 1996, akt.
Osei, 2001).

Yetiskinler giin siiresince kendi istedikleri zamanlarda kendi hizlarinda, aksamlar1 veya haftasonlari
bilgisayarlar1 kullanabilirler (Applications of Computer-Aided Instruction in Adult Education and Literacy
Report, 1992, s.3).

Egitmenler ve dgrenciler BDE ile rahat hissederler. Ogrenciler PCler ile biiyiirler. Ciinkii onlar(PCler) son
derece sabirhidir, asla yorulmaz, asla sinirlenmez ya da kizmaz ve 6grencilerin hata yapmasindan rahtsizlik
duymamasini saglarlar. Biitlin bunlar 6grenciye dogru bir deneyim saglar, hatalarindan dolay:1 utandirmaz, farkl
secenekler ile calismayr miimkiin kilar, ileriki hayatlarinda degerli olabilecek bilgisayar kullanimindaki
yeterliligini arttirtr (Romanenko ve Nikitina, 2011, 5.548).

BDE’nin Amaglari;
+  Ogrencinin motivasyonunu artirmak
»  Ogrencinin bilimsel diisiinme yetenegini gelistirmek
*  Gurup calismalarini desteklemek
»  Ogretme yontemlerini genisletmek
»  Ogrencinin kendi kendine 6grenme yetenegini gelistirmek
»  Oprencinin ileri diizey diisiinme becerisinin gelistirilmesini desteklemek
*  Geleneksel 6gretim yontemlerini daha etkili hale getirmek
»  Oprenme siirecini hizlandirmak
e Zengin bir materyal saglamak
*  Ucuz ve etkili 6gretimi gergeklestirmek
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*  Gereksinmeye dayali 6gretimi gergeklestirmek
*  Telafi edici 6gretimi saglamak
*  Bireysel 6gretimi gerceklestirmek

OGRENCI ACISINDAN BDE’NIN OLUMLU YONLERI

Ogrenme ve ilerleme hizi kisiye baglidir. BDE’de derhal uyar1 ve déniitler verilerek 6grenimin
kisisellestirilmesi saglanir. Bilgisayarlar birer ¢oklu ortam aracidir. Birlikte kullanilan yazi, ses, goriintii
ozellikleriyle bilgisayarlar bir¢ok teknolojiyi etkili bicimde birlestirebilirler. Etkilesimli video ve CD-ROM
teknolojileri bilgisayar tabanli 6gretim tniteleri, dersleri ve 6grenme ortamlarini birlestirebilirler. Bilgisayarlar
etkilesimli araglardir. Bir¢cok paket program calistirilabilen mikro bilgisayarlar kullanim kolayligi ve azami
ogrenci kontrolii saglar. Bilgisayar teknolojisi siirekli ilerlemektedir. Her gegen giin yenilikler olmakta bununla
beraber fiyatlar da diismektedir. Ihtiyaclarin dogru anlagilmasi ve gelecek gereksinimlerin dogru tahmin
edilmesi, Ogretmenin bilgisayar donanim ve yazilim konulariyla etkili bi¢imde basa ¢ikmasini saglar.
Bilgisayarlarla ulasilabilirlik artar. Yerel, bolgesel ve ulusal aglar kaynaklar1 ve bireyleri, nerede olurlarsa
olsunlar, birbirine baglar. Aslinda, bir¢ok kurum ve kurulus bilgisayar tabanli kaynaklar sunmaktadir.

Beynin yeteneklerinin ortaya c¢ikarilmasi amacglanmaktadir . Ogrenme materyallerini kullanan dgrenciler,
calismalarim daha hizli siirdiirmekte ve daha hizli 6grenmektedir. Ogrenciler yaslari ve gereksinimlerine uygun
materyallerle ¢alismaktadir. Ogretimin bu kisisellestirilmis sekli etkinligi arttirmaktadir. Matematik ve dil
yetenegini gelistirmede biiyiik kolayliklar saglar. Ogrencinin bilgi aligverisi sayesinde sosyal iletisimde bulunma
yetenegini gelistirir. Ogrenci bireysel calismalar yapabildiginden problem ¢ézme ve dikkatini bir noktada
toplama yetenegini gelistirmesine yardimci olur. Kendine giiven duygusunu gelistirerek Ogrenciyi hayata
hazirlar.

Ogrenme hiz1:

BDE’nin sundugu en 6nemli fayda, belki de, 6grencilerin kendi 6grenme hizlarina uygun olarak konuyu
islemeleri ve gerek duyduklarinda aym konuyu tekrar ¢alisma olanag: bulabilmeleridir. Ozellikle yavas 6grenen
ogrenciler i¢in BDE uygulamalari, bu 6grencilerin diizeyine ulagmasinda Onemli bir avantaj saglamaktadir.
Diger taraftan, 6grenilecek konuyu hali hazirda bilen ya da smiftaki diger 6grencilere oranla daha hizli 6grenen
ogrenciler ise, diger 6grencileri beklemeden bir sonraki konuya gegebilirler.

Katilimer 6grenme:

Her ne kadar BDE uygulamalar1 6grencilerin kendi kendilerine ve kendi 6grenme hizlarina uygun
Ogrenme ortamlar1 sunsa da, grup ¢aligmasim destekleyebilmesi agisindan da etkin materyallerdir. Bir cok BDE
yazilimi, 6grencinin verdigi cevaplar dogrultusunda dersi sunar ya da 6grenciye belli araliklarla doniit saglar. Bu
yiizden, BDE ortamindaki her 6grenci aktif sekilde derse katilir ve dersteki performansini gosterebilme imkani
vermesi ve 0grenciye doniit saglayabilmesi nedeniyle, BDE ortamlar1 6grencinin derse katilimini siirekli hale
getirir(Bright, 1983: 144-153).

Ogretimsel etkinliklerin gesitliligi:

Diger materyallerle karsilastirildiginda, gorsel — isitsel Ogelerin en etkin kullanilabildigi ortam BDE
ortamudir. Ogretim ortanunin farkh etkinliklerle zenginlestirilmesi, dgrencinin basaritya ulasmasinda nemli bir
etkendir. iste bu bakimdandir ki, BDE ortamlari, sagladiklari dgretimsel etkinliklerin niteligi ve niceligi
agisindan en etkin ortamlardir.

OGRETMEN ACISINDAN BDE’NiN OLUMLU YONLERI

Ogretmen dgrencinin performansini izleyip gerektiginde miidahale edebilir. Bilgisayar 6gretmenin en ¢ok
zamanimni alacak islerini {istlenecek bir aractir. Ogretmen kalan zamanda egitimin verimliligi ve mesleki
konularda kendini gelistirebilir. Derslerde konu anlatiminda kullanabilecegi bir yardime1 malzemedir. Ogretmen
tarafindan planlannus grup ve bireysel ¢aligmalara kaynak olur. Ogretmen daha ¢ok bir yol gdsterici rol alir.
Ogrencinin aktifligini saglama. Kanaat icin ek alternatif . Ogretmen niteligini yiikseltebilir. Konularin sistematik
bir gekilde islenmesini saglar.

Ogrenci etkinliklerinin ve performansinin izlenebilmesi:
BDE ortamindaki bir 6grencinin bir konu {izerinde harcadigi zaman ve gosterdigi performans, bilgisayar
tarafindan kayit edilebilir ve istendigi zaman Ogretmenin kullanimina sunulabilir. Ogrenci performansi

hakkindaki bu bilgiler, 6gretmenin 6grencileri gdzlemlemesi ve onlari ihtiyaglari dogrultusunda yonlendirmesi
bakimindan olduk¢a onemlidir. Klasik 6grenme ortamlarinda, 6gretmenin her Ogrencinin performansini
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gozlemlemesi ve buna bagl olarak ogrenciyi yonlendirmesi oldukca zordur. Ozellikle kalabalik simiflarda
ogretmenin bu etkinlikleri basarmasi neredeyse imkansizdir. Bu bakimdan, BDE ortaminin sundugu bu 6zellik,
Ogretim etkinliginin gelistirilmesi i¢cin dnemli bir unsurdur. Bunun yaninda, bilgisayarin kaydedip saklayabildigi
bu bilgiler, okul yonetimi i¢in de Onemlidir. Bu bilgilerin erisilebilir ve saklanabilir olmasi, egitim
programlarinin ve dgretim etkinliklerinin gelistirilmesi ve okul — aile isbirliginin gelistirilmesinde okul yonetimi
icin biiyiik 6nem tagimaktadir.

Zamandan ve ortamdan bagimsizlik:

Klasik ogretim ortamlarindaki ogrenciler, belli konular1 belli zaman dilimleri iginde 6grenmeli ve
belirlenmis 6gretimsel etkinlikler yine belirli zaman dilimleri i¢inde gergeklestirilmelidir. Diger taraftan, BDE
ortamindaki bir 6grenci istedigi dgretimsel etkinlikleri istedigi zaman, ders saati diginda kalan zamanlarda da,
uygulayabilir ya da tekrar edilebilir. Hatta bu etkinlikleri evinde, bilgisayar basinda uygulama sansi bulabilir
(SAHIN, Tugba Yanpar — YILDIRIM, Soner,1999 ,Ogretim Teknolojileri ve Materyal Gelistirme, ANI
yay.,s.58-62).

BDE’DE OGRENCININ ROLU

Bilgisayar Destekli Egitimde 6grenciye de bazi gorevler diismektedir. BDE’ye ge¢is prensiplerinin biride
kisilere daha verimli 6gretim ortamlar1 saglamaktir. Ogrencilerin kendi islerini kendilerinin gérmesi daha
dogrusu bagimsiz 6grenme etkinlikleriyle yaptiklar1 islemler 6z giiven duygusunu gelistirir. Ogrenciler,
Ogrenilmesi gii¢ olan matematik ya da yabanci dil gibi dersleri daha kolay 6grenmektedirler.

Bilgisayarin, programdaki her derste konuyu ogretmesi anlamima gelmemekle beraber, her derste bazi
konular1 ele almak i¢in uygun bir alet oldugu goriilmektedir. BDE ‘in amacin1 6grenciye bilgiyi daha verimli ve
kendi yollariyla verebilme amaci tasir. Ogrenci BDE ortaminda bilgi verilen degil; bilgiyi alan kesfeden kisidir.
Kendi seviyesine uygun olarak konu dagilimi veya isleyisini belirler ve bilgisayarla etkilesime girerek
istediklerini serbest¢e yapma imkani kazanir.

e  Arastiran,sorgulayan, degisik bakis agilar1 ve yaklagimlar ortaya koyabilen,kendi dgrenmesinden
sorumlu,dzetle dgrenme siirecinin her asamasina etkin bir bigimde katilan bireyler bilgisayar
destekli 6gretim ortamlarindaki grenci kimligini ifade etmektedir.

e Bilgisayar destekli 6gretim ortamlarinin gerektirdigi teknolojik yeterlilikleri yerine getirebilmeleri
ogretim etkinlikleri farkli beceriler gerektiriyorsa 6grenciler ders islemeye baslamadan 6nce gerekli
becerilerin dgretilmesi i¢in egitime alinmal1 ve dgrencilere gerekli konularda egitim verilmelidir.
Aksi taktirde 6grencilerin basarisiz olma ihtimalleri ortaya ¢ikar.

e Isbirligine dayali ortamlarda gorev alabilmeleri 6grencilerin yasam boyu 6grenme becerileri elde
edebilmeleri ve meslek yasamlarina hazirlanabilmeleri igin isbirlikli ¢aligmalar yapmalari
gerekmektedir.

e Ogrenme siireglerinde ogrencilerin etkin olmalar1 Bilgisayar destekli Ogretim siireclerinde
Ogrenciler yeni bilgileri arastirarak, cesitli deney siireglerinden gegirerek bireysel olarak
anlamlandirirlar

e Ogrenci 6grenme siireclerinde sorumluluk almalar1 Grup ¢alismalarinda 6grenciler 6gretmenlerinin
veya diger 6grencilerin kontrolleri altinda 6grenmelerini devam ettirebilirler

e Ogretmenlerine katki saglayabilecek her tiirlii olanaktan yararlanmalari Bilgisayar destekli 6grenme
ortamlar1 6grencilere farkli kaynaklardan yararlanma firsati sunmaktadir.6grenciler ulastiklar: farklt
kaynaklart ogrenmeleri a¢isindan diistinmeli ve O6grenmeleri miimkiin olan en fazla sayida
kaynaktan gergeklestirmelidirler.

e Ogrendiklerini kullanmak ve uygulamak igin firsatlar1 Degerlendirmeleri Bilgisayar destekli
6gretim uygulamalar1 6grencilere 6grendikleri bilgileri animasyonlar ve ¢esitli 6gretim programlari
yardimiyla pratik yapma olanag1 vermektedir.6grenciler bu programlar yardimiyla bilgilerini pratik
uygulamalara dokmeli ve olanak bulduklarinda da ger¢ek yasamlarinda uygulamalidirlar.

e Ogrenci-dgrenci ve dgrenci-Ogretmen etkilesiminin saglanmasina ydnelik caba gdstermeleri Etkili
O6grenmeler Ogrenci-Ogrenci ve Ogrenci-Ogretmen etkilesiminin iist diizeyde oldugu ortamlarda
gerceklesmektedir. Ogrenciler de bilgisayar destekli gretim uygulamalarmin sagladig katkilardan
yararlanarak etkilesimlerini arttirmali ve 6grenmelerini en iist diizeye ¢ikarmalidir

Ogrenci Merkezlilik
Cagdas yapisalci 6grenme yaklasiminin Vygotsky(1962) ile basladigini sdyleyebiliriz. Vygotsky’e gore,
Ogrenmenin temeli bireyler arasi etkilesimdir. Birey kendisinden daha bilgili olan bir arkadasiyla veya bir

yetigkinle iletisim kurarak bilgi insasinda gerekli destegi alabilir. Daha bilgili olanin diisiinme Oriintiisiinii
modeller ve edinir. Kubasik etkinlik bilginin iletisimini, paylasilmasini ve i¢sellestirilmesini miimkiin kilar.
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Vygotsky’e gore 6grenmede ikinci 6nemli ilke bireyin bildiklerini kullanarak ve destekle 6grenebilecegi
bilgi diizeyinin belirlenmesidir. Dolayistyla bireye diizeyinin biraz iistiindeki 6grenme malzemesini 6gretmenin
klavuzlugunda verilmelidir ki 6nsel bilgilerin ise kosulmas1 ve yeni bilgi ingas1 meydana gelebilsin.

Sosyal etkilesim ve gelisimsel erisim alanit kavramlarmin ortaya cikardigi diger kavram ve ilke de
biligsel ciraklik ilkesidir. Vygotsky, bireyin i¢inde bulundugu kiiltiirlin iletisim dilini ve iletisim Oriintiilerini
kazanarak 6grenmeyi gergeklestirdigini ileri siirer. Herhangi bir konu alaninda da 6grenme, o konudaki iletisim
oriintiilerinin kesfi ile olacaktir. Bu kesfin biligsel ¢irakliktaki birinci kosulu 6grencinin aktif olarak bir etkinligi
yerine getirmesidir. Bir biitlin olarak verilen karmasik etkinligin yerine getirilmesi bir uzmanin gézetiminde
olmalidir. Kavramdan da anlagilacag: tizere bilissel ¢irakliga en iyi 6rnek oto tamirhanesinde ¢irak olarak ise
baslayan bir bireyin onarim iglerinin yapmasini ustasindan nasil &grenecegini incelemek olacaktir. Cirak
ustasinin ¢aligmasini inceleyecek ve kendisine verilen isi ustasinin gozetiminde yapacaktir. Ona verilen isbir
biitiindiir ve bu biitiinliigiin yardimla bagarilmasini, yardimin azaltilmasi ve sifira indirilmesi izleyecektir.. Tim
etkinliklerde 6grencinin basrolde olmasi, hatalarinidan 6grenmesi, etkinliginin tek basina bir bilgi Oriintiisii seti
olmast dnemlidir. Tiim bu ¢aligmalar ustalik kiiltiiriiniin bilgi, davranis ve normlari bireye kazandirir.

Son olarak Vygotsky’nin yapisalct teoriye katmis oldugu diger bir kavram da “aracryla dgrenme”
kavramidir. Yukarida s6ziinii ettigimiz 6gretmen-bilgi-6grenci tiggeninde, 6gretmen bilgi ile 6grenci arasinda bir
arabuluculuk gorevini yerine getirmektedir. Gergek¢i olan, dgrencinin agina oldugu, yeterince karmasik ve
problemler i¢inde veya bunlar vasitasiyla islenen bilginin, 6grencinin varolan bilgisiyle adeta bir uzlagsma
gerceklestirmesi i¢in 6gretmen etkinlik organizasyonu yapmasidir. Dolayisiyla, yapisalc1 6grenme yaklagiminda
O0grenme malzemesinin O6grenciye sunumu genellikle bir problemle baslamalidir. Boylece, 6grenci varolan
bilgisini kullanarak onu ¢ézmeye calisacaktir. Islemler, ise yarayan ve yaramayan bilgilerin belirlenmesi ve ise
yarayan bilgilerin yardimiyla kazandirilmasi olacaktir.

Yapisalct 6grenmede bilissel degisim ve kavramsal gelisim, bireyin bilgiyi i¢sellestirmek igin yapmak
zorunda oldugu zihinsel islemlere baglidir. Dolayisiyla tiim 6grenmeler bir kesiftir. Zihinsel islem yapabilmenin
oncelikle pekistirilmesi gerekmektedir. Yani olgularin sorgulanmasi 6nemlidir: Bu nedir? Nasil olmaktadir?
Nigin olmaktadir? Eger belli degiskenler degisirse nasil olur? Ne olur? Verilen olgulara benzer bilgilerim
nelerdir? Onlar bana ne derecede yardimci olur? Yardimci olmazsa bunun nedeni nedir? Verileri anlamak ve
¢ozlim tretebilmek igin nasil bir yaklasim faydali olabilir? Biitiin bunlar ve benzeri sorgulama bi¢imlerinin
ogrenciye kazandirilmasi kritik oneme sahiptir. Ciinkii 6grenmeyi kontrol edebilecek diizeye gelen bir 6grenci,
artik 0gretmenin ya da daha bilgili bir arkadaginin yardimini almadan kendi kendine kesif yapabilir. Kisaca
kendi 6grenme stratejileri, kazanilan bilgiyle 6grenci arasinda bir arabuluculuk rolii oynar(Akpinar,2005).

BDE’DE OGRETMENIN ROLU

Orgiin 6gretim kurumlarinda 6grencilerde istendik davramg degisikligi meydana getirmek iizere, 6gretim
etkinliklerini planlama, gerekli fiziksel ortami hazirlama, ara¢ — gere¢ saglama, dgretim etkinliklerini uygulama
ve sonucu degerlendirme gibi islemleri yiiriitme sorumlulugu 6gretmene aittir ( Isman, 2011, s:324 ). Burada
bahsedilen gorevler sadece ana basliklardir. Ogretmen kavrami ve egitim sistemi igerisinde son derece aktif rol
alan 6gretmen daha detayli incelendiginde ve gliniimiiz sartlarinda degerlendirildiginde daha pek ¢ok gorev ve
rollerinin oldugu ortaya ¢ikmaktadir. Giinlimiizde insanlar, “6gretmen” kavramina pek ¢ok anlam yiikliiyorlar.
Bazi anlamlar, daha ¢ok, 6gretmen rolii oynayan insanlarin duygusal olmayan, dogrusal betimlemelerini ve
onlardan yerine getirmeleri beklenen gdrevlerin teknik betimlemelerini yansitiyor. Yiiklenen diger anlamlar,
kendilerini 6gretmen olarak adlandiran insanlarin ve onlarin yaptiklari islerin ¢ok daha canli, sicak ve ¢ok
boyutlu bir anlayisla ele alinmasina dayantyor. Anlaminin zenginligini ve dnemini agia ¢ikarmak icin, kisinin,
"ogretmen” kavramini irdelemesi yeterlidir ( Celikten, Sanal, Yeni, 2005 ).

Bilgisayar Destekli Egitimin verimliligini saglamada &nemli rol oynayan etmenlerin basinda &gretmen
gelmektedir. Bilgisayar Destekli Egitim konusunda dgretmenlerin yaklagimi ise bu konuda aldiklar egitime gore
bicimlenmektedir. Her teknoloji gibi bilgisayar da kendi basina bir mucize degildir. Bu teknoloji de insan
unsuruna bagimli olup, onun ydnetimi dogrultusunda is yapabilmektedir. Dolayisiyla Bilgisayar Destekli
Egitimde yer alacak 6gretmenlerin bu alanda egitim almis olmalari gereklidir. Ogretmenler ancak bu egitimi
aldiklar1 takdirde Bilgisayar Destekli Egitim yonetiminde basarili olabilirler.

Ogretmenlik meslek bilgisi kapsaminda, dgretimin verimini arttirmaya ve her dgrenci igin iist diizeyde
O0grenmeyi amaclayan 6gretimde denetimi saglamak i¢in dgretmenin 6gretim etkinligi dncesinde, sirasinda ve
sonrasinda kullanmasi gereken kimi nitelikleri de olmalidir. Bu nitelikler Bilgisayar Destekli Egitime
aktarildiginda karsimiza ¢ikan tablo soyle olacaktir;

+ Ogretmen, yardimer bellek birimlerinde ortaya gikabilecek bir arizay: teshis edip, sorumlulara telefonla

aktarabilecek diizeyde, teknik terimleri 6grenmis olmalidir.

» Ogretmen telefon veya yaziyla kendisine iletilen ve silme, kopyalama gibi basit islemlerden olusan bir

siireci gergeklestirebilecek beceri diizeyinde olmalidir.
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+ Ogretmen bir bilgisayarin onarim gerektirdigi durumu, basit bir miidahaleyle ¢dziimlenebilecek
durumlardan ayirt ede bilmelidir.

+ Ogretmen donanimdan kaynaklanan problemleri, yazilimdan kaynaklanan problemlerden ayirt
edebilmelidir.

+ Ogretmen birkag dakikada ¢dzemeyecegi, yardima ihtiyag gerektiren durumlari ¢ok kisa siire icerisinde
teshis edebilmelidir. Ancak boylelikle ders icinde ortaya ¢ikan ve ¢dziimii zaman alacak bir problemi
¢cOzmeye calisarak zaman kaybetmesinin dniine gegebilir.

Uzun bir siire bilgisayar kullanicist olanlar, yukarida siralanan niteliklerin ancak orta vadede ve bilgisayar
kullanimmiyla edinebilecegini bilirler. Bu niteliklerin kazandirilmasinda egitim, sadece bu siirecin biraz
kisaltilmasini saglayabilir. Bilgisayar Destekli Egitimde goérevlendirilen 6gretmenin baska ne tiirli niteliklere
sahip olmasi gereklidir?

Yukarida sayilanlar disinda, 6gretmenin bilgisayar konusunda sahip olmas: gereken nitelikler de sdyle
siralanabilir:

* Her seyden dnce 6gretmenin Bilgisayar Destekli Egitime inanmasi saglanmalidir. Bilgisayarin onun
kargisinda degil, yaninda yer aldigina inanmayan bir 6gretmenin her sey ne kadar kusursuz diizenlenirse
diizenlensin- uygulamay1 sabote etmesinin oniine gegilemez.

* Bilgisayar, 6gretmenin en ¢ok zamanini alan islerini {istlenecektir. Ogretmene bu sekilde bosalan
zamanini, egitimin verimliligi ve kalitesini ylikseltmek i¢in, nasil kullanmasi gerektigi 6gretilmelidir.
Bu, 6gretmenin daha once almis oldugu egitimin bir boliimiiniin tekrarlanmasi anlamina gelebilir.
Ancak belirli bir siire bilgi aktarici olarak gorev yapan Ogretmende, kolay kolay silinmeyecek
aligkanliklarin olustugu unutulmamalidir.

* Gerek bilgisayar programlarinin sahip oldugu imkanlar1 kullanarak, gerekse smif i¢inde dolasip
ogrencileri gozleyerek izlemek, Ogretmenin en Onemli gorevlerinden biri durumuna gelecektir.
Ogretmene bu konuda yardim edilmelidir. Kaldi ki aktarma isinin bilgisayar tarafindan iistlenildigi
uygulamalarda, &grencinin durumunu gdsteren ipuglart da degisir. Ogretmenlerin bu konuda da
bilgilendirilmesi gerekir. Ayrica 6grencide teknoloji tarafindan izlenme duygusunun yaratilmamasi gibi
ayrintilar de Bilgisayar Destekli Egitimin basarisi i¢in bilyiik 6nem tagir.

+ Ogretmenin smif icindeki davranislarinda, 6grenciyi izlemek disinda da 6nemli degisiklikler
beklenebilir. Ogrencilerin anlamadiklar1 yerlerde soru sormalarini saglamak, geleneksel yaklasimdan
daha biiyiik 6nem tasir ve daha zordur. Bilgisayar benzetimleriyle olusturulmus olan deney ortamlarinda
—0grenciler i¢in de yeni bir uygulama olmasi yliziinden- yonlendirme ihtiyaci oldukca yiiksektir.
Bilgisayar Destekli Egitimin sagladig1 bireysellik imkanini zedeleyecek davranislardan kaginilmasi igin,
bazi aligkanliklardan kurtulmak gerekir. Bu tiir 6rnekler cogaltilabilir. Biitiin bu 6rnekler, 6gretmenlerin
daha 6nce karsilagsmadiklart durumlardir ve bu durumlarda nasil davranilacagi 6gretmene 6gretilmelidir.
* Ders bittikten sonra, 6grencilerin dersi izlemesi sirasinda elde edilen ve bilgisayara kaydedilen veriler
varsa, bu verilerin degerlendirilmesi de, Bilgisayar Destekli Egitimin 6nemli potansiyellerinden biridir.
Ogretmenin bu konuda da destege ihtiyaci vardir. Sinif icindeki uygulamadan elde edilen verilerin nasil
degerlendirilebilecegi dnemli bir egitim ihtiyacidir. Sonuglarin daha 6nceki yillardaki sonuglarla ve
diger simniflarla karsilagtiritlmasinin  saglanabilecegi avantajlar, O6gretmene Onemli ufuklar agar.
Kolaylikla goriilebilecegi gibi, Bilgisayar Destekli Egitimde gorev alacak 6gretmenlerin yetistirilmesi
problemi, bilgisayar agirlikli degil, egitim agirlikli bir egitim program gerektirir.

Ogretmenlerin BDE ki rollerine kars1 ilk tepkileri ve hisleri (Kenya Ornegi)

%13 6gretmen BDE’yi sinir bozucu bulmus

%12’si ilk baglarda saskinlik yasamig

%12’s1 heyecanli ve konforlu bulmustur.

%25lik bir isletme egitimi 6gretmeni ilk 6nce kendilerini okutman sanmislar ancak baskin bir grup roliiniin
“dgrenme siirecini kolaylastiric1” olarak degistigini hissetmistir. (Tanui et al, 2008)

Genel Olarak;

%30 6gretmen, roliiniin tehdit altinda oldugunu hissetmis

%40 6gretmen,

%30 6gretmen, yeni roliiniin konforlu(rahat) oldugunu hissetmis.

Ayrica genel olarak karmasiklik nedeniyle zor bulmuslardir (Tanui et al, 2008).

Genel olarak BDE’de 6gretmen rollerini inceleyecek olursak:
v Bilgisayar sisteminin temel pargalarimi ad1 ve iligki yoniinden tanima.
v Bilgisayar okur yazarhi i¢in temel becerilere sahip olma.
v" BDO’in amacim ve ilkelerini agiklayabilmeli.
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Ders yazilimlarindan bulunmasi gereken 6zellikleri tanima ve agiklayabilme.
Ogrencilere rehberlik edebilme.

Bilgisayar teknolojisindeki gelismeleri siirekli olarak izleyebilme.

Amacina uygun donanimi se¢ebilme ve temin etme.

Bilgisayar sisteminin temel bilesenlerini ¢alistirma.

Bir bilgisayar sisteminin bakim ihtiyag¢larini bilme.

Girig-¢ikis birimlerini ve islevlerini agiklama.

Bellek-depolama birimlerini bilme.

Basit kullanim arizalarini ve ¢6ziim yollarini bilme.

Dersler i¢in soru bankasini olusturma.

Bilgisayar1 6lgme degerlendirmede kullanma.

Bilgisayar1 arastirma amacli kullanmay1 bilme.

Yiiksek kaliteli yazilimlar1 diisiik kaliteli yazilimlardan ayirabilme.
Programlama mantigina sahip olma.

Amaca uygun yazilim temin etme ve segme.

Basit diizeyde egitsel yazilim gelistirme.

Bilgisayar1 egitim programina uyarlayabilme.

Bilgisayarl egitim ortami igin sinifi organize etme.

Mevcut bir egitsel yazilimi degistirme-uyarlama.

Egitsel yazilimlar1 derste kullanabilme (Chang, 2002, p.143-150, Akt. Giindiiz, 2009).

A N N N N N N N O N NN NN

SONUG

Cagdas egitimde Ogretmen, bir yonetici olarak kabul edilmektedir. Bu yonetici 6gretmen, 6zel hedeflerini
hazirlamakta, onlar1 en kisa yoldan, az kiilfetle ve en kisa zamanda gergeklestirecek sekilde 6grenme
kaynaklarini diizenlemektedir. Ogrencilerin de motivasyonlarini yiikseltmek igin gabalar harcamaktadir. Daha
sonra kullandig1 yontemlerin etkinligini 6grenmek igin yaptiklarini degerlendirmektedir. Egitim teknolojisi, bu
gorevleri yapmasinda Ogretmene yardimci olmaktadir. Boylece egitim teknolojisi &gretmenin gorevlerini
genisletirken onu gereksiz islerden uzaklagtirmaktadir.

Sonu¢ olarak bilgisayar destekli Ogretim, Ogretme-Ogrenme siirecinin verimini artiracak, 6gretmenin ve
Ogrencinin siire¢ igerisindeki roliinii daha aktif hale getirebilecek, degisik uygulama yontemlerine (gerceklesme
bicimleri) sahiptir. Bu yontemlerden degisik 6gretim amaclarmin gerceklestirilmesinde, ¢ok kisa bir siire i¢in (5-
10 dakika; 6rnegin alistirma uygulama) yararlanilabilecegi gibi dersin tamamin1 kapsayacak sekilde de (40-45
dakika; ornegin 6zel ders) yararlanilabilmektedir. Uygulamalarin basarisinda; yontemin, kullanim alanlarinin,
Ogretmenin, 6grencinin ve bilgisayarin roliiniin iyi anlagilmasi dnem tagimaktadir.
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BILGISAYAR DESTEKLIi EGITIMDE LOGO PROGRAMLAMA DiLi

Necmettin Alp Ar

Sakarya Universitesi,nalpar@hotmail.com

Abstract

Somut islemler dénemindeki bir ¢ocuga programlama 6gretmek etmek pek ¢ok egitimci tarafindan olumsuz karsilanacaktir.
Fakat Papert ’in temellerini attig1 yapisalcilik kurami ve onun uygulama ayagi olan LOGO programlama dili soyut islemler
doneminde edinilebilecek kazanimlari somut islemler donemindeki ¢ocuklara aktarmanin yolunu agmaktadir. Bu sayede okul
oncesi cagindaki ¢ocuklar soyut kavramlar: somutlagtirarak geometri, matematik , fizik , programlama gibi dersleri ve bunun
yaninda analitik diisinme,yaratict diigiinme gibi yetileri de kazanmaktadirlar. Biz de galismamizda LOGO programlama
dilini ve onun gelisimini ele aldik.

Programming to teach a child to the concrete operational period, the negative will be covered by many educators. But Papert
'thrown in the basics of the theory of constructivism and its application available from the leg of the LOGO programming
language in the abstract operations to transfer the gains to children opens the way to the concrete operational period. This pre-
school age children concretizing abstract concepts of geometry, mathematics, physics, programming, as well as courses such
as analytical thinking, creative thinking skills, such as the gaining. In our study, we have considered the LOGO programming
language and its development.

Keywords: Seymour Papert,Logo Programlama Dili,Yapisalcilik,Lego Mindstorms
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Adim Gorsel Cikt1 Dili olarak ifade edebilecegimiz LOGO, Lisp adinda bir yapay zeka programlama dilinden
tiiretilmistir.Ozellikle okul &ncesi ve ilk basamak diizeyindeki ¢ocuklar i¢in iiretilen LOGO’nun kullanim amaci
ise adinin da ele verdigi gibi program iizerinde olusturulan gesitli disiplinlerdeki(geometri,matematik,fizik vs.)
programlarin gorsel olarak ¢iktilarini olusturmaktir.

[lk bakista somut islemler donemindeki gocuklara geometri ya da programlama dgretme fikri insana pedagojik
olarak yanlis gelebilir.Fakat LOGO’nun gelistiricisi olan Papert’in da tam olarak hedefledigi sey soyut islem
donemindeki kazanimlar1 somutlastirarak ¢ocuklara aktarmakti.Seymour Papert bir matematik¢i olmasinin
yaninda bir siire Piaget ile birlikte caligmigtir. Papert daha sonra MIT Medya Laboratuarinda Marvin Minsky ile
beraber yapay zeka caligmalarina onciiliikk etmistir. Bu noktada Papert Mindstorm(1980)’da belirttigi iizere
Piaget’in teorilerinde bazi eksiklikler oldugu fikrini 6ne slirmiistiir. Papert ’a gore Piaget teorilerinde bilissel
yaklagimlart 6ne ¢gikarmakla birlikte duyussal ve devinigsel 6grenme siireglerini géz ardi etmektedir.

Papert “yapilandirmaciliga” kars1 “yapisalci” egitim teorisini one atmistir.Onun ifadesi ile yapisaleilik su sekilde
ortaya konmustur.

Pskolojideki yapilandirmaci teorilerden 6grenme ile ilgili bilginin aktarimindan ¢ok yeniden
olusturulmasini/inga edilmesini aldik. Sonra bu fikri 6grenenlerin aktiviteleri bir Giriiniin anlamli
bir pargasi olduklarinda 6grenmenin en kalict sekilde olustugu seklinde genislettik. (Papert,1987)

Baki(2000)’ye gore yapisalci teori bilginin dogrudan dogruya aktarilamayacagini ancak 6grenin aktif katilimi ile
kurulumunu zorunlu kilar. Papert bu noktada dgrencinin soyut olgular: aktif olarak insa edebilmesi igin bir
uygulama ortamu geligtirmeyi diistinmiistiir. LOGO programlama dili tam da bu arayisin bir tirliniidiir.

Papert, logo ¢alismalarina soyut olgulart 6gretmek i¢in, gocugun “formal diisiinme” yasina
gelmesinin gerekmedigi ve farkli uygulamalarla soyut kavramlarin 6gretilebilecegi diisiincesinden
yola ¢ikarak baslamistir. (Akpinar,1999).

Ik zamanlar LOGO dili zeminde programa girilen komutlara bagh olarak cesitli sekiller ¢izen kaplumbagaya
benzer bir robotu kumanda etmek i¢in kullanilmaktaydi.Bu sayede ¢ocuklar 6rnegin geometride yonleri ve
agilar1 gorsel bir sekilde somutlastirarak 6grenme sansina sahip oldular.Bu 6rnekte ¢ocuklar ayni zamanda
kaplumbaganin ¢izdigi sekilleri taklit ederek beden referansli hareketlerde bulunabiliyorlardi.Bu 6grenmenin
cocuk zihninde anlamlandirilmasi bakimindan Piaget’in fikirleri ile de rtiisen bir yap1 sunmaktadir.

Zamanla hantal robotlar yerlerini bilgisayar ekranlarindaki sevimli kaplumbaga ve olarin tiirevlerine biraktilar.
Bu noktada kisisel bilgisayarlarin yaygimlagsmasi LOGO ve Papert’a yoneltilen en 6nemli elestirileri olan
sistemin pahalil1f1 sorununun asilmasini sagladi. Papert’in 1980°de Mindstorms’u yayinlamasi ile LOGO
oldukea genis bir kullanim alani bulmaya basladi.Basta ilk okullar ve okul 6ncesi kurumlarinda gesitli pilot
projeler yiiriitilmeye baslandi.

LOGO o6yle basarili olmustur ki Harvey’in ifadesi ile kendi basarisinin kurbani olmus ve gii¢lii bir dil olmasina
karsin salt ¢cocuklara yonelik bir dil olarak goriilmiistiir.Papert(1996) bu basarinin nedenini  diinyada ¢ocuklar
ve bilgisayarlar arasinda tutkulu bir ask iliskisi vardir ” diyerek aciklamaya ¢alismistir. Baki()’nin ¢aligmasinda
topladig1 6grenci goriisleri de bu noktada toplanmaktadir.Ogrenciler bilgisayarla 6grenmeyi klasik 6grenme
yontemlerinden daha eglenceli bulmaktadirlar.

Bu konuda LOGO’nun bir diger avantaji ise sundugu ¢alisma ortamidir. Forward,Right,Left ,Pen Up gibi temel
bazi LOGO komutlari her gocugun kolaylikla anlayabilecegi kadar agiktir. Logo ¢ocuklarin hatalarini aninda
gormelerini ve kendi hatalarini diizeltmelerini de saglar. Ornegin forward komutunu yanlis girersek
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. fowad

. I don't know how to fowad
eksik girdigimizde ise

. forward

. Not enough inputs to forward

seklinde geri bildirimler sayesinde ¢ocuk hatasini diizeltme imkani bulacaktir.

Bu da ¢ocugun kendi 6grenmesinden sorumlu olmasi bakimindan 6nem tagimaktadir. LOGO da programlar
prosediir denen ufak programciklardan olusmustur.Bu durum ¢ocuklarin biiyiik bir prblem karsisinda parca-
biitiin iligkisini gérmesini saglamaktadir.

Simdi Jim Muller(1998)’in The Great Logo Adventure’de yayinlamis oldugu kartopu érneginde LOGO dilini
inceleyelim.

TO STARFLAKE

HT REPEAT 6 [SNOW RT 60]
END

TO SNOW

SNF FD 30 RT 45 SNF SNF
FD 10 BK 50 LT 90 SNF

SNF FD 10 BK 50 RT 45

FD 50 LT 45 S RT 45 BK 100
END

TO SNF

FD 20 RT 45S LT 180 SRT 135
END

TOS

REPEAT 5 [FD 10 RT 144]
END

Muller ¢ocuklar i¢in hazirlanan her objede bolca bulunan kartopu simgesini kullanarak kiiltiirel olarak ¢ocuklara
yakin bir 6rnek olusturmustur.Bu sayede ¢ocuklar hayatlarinda karsilastiklar1 tanidik bir objeyi kullanarak
programi daha rahat gelistireceklerdir.

Bahsi gecen LOGO progranu goriildiigii gibi dort farkli prosediirden( alt program ) olusmaktadir.Bu durum
¢ocugun problemi anlamli pargalara bolmesine ihtiyag verecektir.

Cocuk bu programlar belirli bir sira izleyerek olusturucaktir.Ornekte énce S ,sonra SNF,SNOW ve
STARFLAKE prosediirleri bu sirayla olusturulmustur. Goriildiigii gibi bir LOGO programindaki komutlar
kisaltmalara izin vermektedir.FD 10 RT 144 ifadesi kaplumbaganin 10 birim ileri daha sonra da 144 derece saga
donmesini ifade eder.

Probleme dayali 6grenme logonun sinif i¢i uygulamalarinda temel alinan tekniktir. LOGO aktiviteleri
gercektestirilirken dikkat edilmesi gerekenleri su sekilde siralanabilir.

. Tiim 6grenme aktiviteleri daha biiyiik bir gérevle iligkili olmalidir.Bu 6grencinin yaptiklarini gergek
hayatla iliskilendirmesi bakimimdan énemlidir.

. Ogrencinin problem ¢dzme siirecinin tiim sorumlulugunu iistlenmesi saglanilmali.

. Ogrenci'ye uygun ve anlamli §grenmeye olanak veren bir gérev verilmeli.

. Ogrenilen iizerine fikir yiiriitmelerine izin verilmeli bdylece dgrenen 6grenme siireci hakkinda bilgi
sahibi olabilir.

. Farkli ¢6zlim ve goriiglerin uygulanmasina imkan taninmali.
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Burda sunulan uygulama tavsiyeleri aslinda LOGO ortaminda 6grenmenin temel ilkelerini de yanistmaktadir.
Papert ve Piaget bazi1 noktalarda ayrigsalar da ortak olarak belirttikleri bazi ilkeler bulunmaktadir. Bu ilkeler
Akpinar(1999) tarafindan ifade edilmistir.

a) Ogrencilerin aktif olmasi
b) Daha dnceki yasantilarin ise kosulmasi
C) Degisik (ilging ve farklr) etkinlik organizasyonlarinin bir ortam i¢in hazirlanmasi

Giliniimiizde LOGO’nun ¢esitli alanlar i¢in 6zellestirilen yiizlerce versiyonu bulunmaktadir.Hatta isterseniz
LOGO’yu iPad’inize indirip kullanmaniz bile miimkiindiir. Bu versiyonlardan 6zellikle Scratch 3 boyutlu yapisi
ve birden fazla nesneye kontrol etme imkani tanimast bakimindan ayrilir. UCBLogo Apple bilgisayarlar i¢in
80lerde tasarlanmustir ve Logonun 6zellikle Amerikadaki okullarda yayginlasmasinda ciddi bir rol iistlenmistir.
MSWLogo Windows platformu i¢in tasarlanmistir. Kullanimi , anlagilmasi kolay ve dokiimantasyonu yeterlidir.
Microworlds ise Papert’in kendi gelistirdigi bir versiyondur. Elica Logo object oriented (nesne yonelimli)
programlama yapist ile dikkat ¢eker.

Bu versiyonlar i¢cinde LEGO-LOGO versiyonu 6zel bir ilgiyi hak etmektedir.Bu versiyon Lego firmasinin
1980lerde MIT ile isbirligi yaparak gelistirdigi 6zel Lego robotlarini (Lego Mindstroms setleri) kontrol etmeye
yarayan bir versiyondur.

LEGO/LOGO ilkdgretimde fen egitimi alaninda yeni bir yaklagimdir. LEGO/Logo miihendisligi
ve dizayn1 egitim siirecinin merkezine koyar. Ogrenciler bu sistemi kullanarak LEGO pargalart ile
(tekerlek, motor ve sensor igeren), makineleri bir bilgisayar ile haberlestirir, ve onlar1 kontrol
edecek programlar1 yazarlar. ( Resnick,Ocko,Papert ,TB. Lego,Logo and Design,1 )

Cocuklar LEGO/LOGO sayes,nde analitik diisiinme ve yaratici diisiinme siireglerini kullanir ve mithendislik
yetileri kazanirlar.Lego First Lego Leage adli bir olusumla her yil diinya ¢apinda robot gelistirme yarismalari
yapmaktadir.

Logo programlama dili yapisalcilik kurami {izerine temellenmis soyut olgularin somutlagtirilmasinda
kullanilabilecek, 6grenciye analitik diisiinme, yaratici diisiinme,6grenmesinin sorumlulugunu alma gibi
kazanimlar1 saglamada etkili bir arac olarak goze carpmaktadir. Ulkemizde de her okulda bir bilgisayar
laboratuvari olmasi LOGO’nun kullanimina imkan vermektedir. Bununla birlikte en biiyiik bosluk egitimcilerin
LOGO gibi araclardan ¢ogunlukla habersiz olusudur.Fatih projesi ile birlikte bu konuda da ilerlemeler olmasini
beklemekteyiz.
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Ozet

Bu caligmanin amaci, gelisen teknoloji ve artan ihtiyaglar dogrultusunda hayatimizin bir pargasi olan bilgisayar donanimi
teknolojileri ve bilgisayar destekli egitimde donanim degerlendirmesi incelenmesi {izerinedir. Bu ¢alisma gergeklestirilirken
bilgisayar destekli egitimde kullanilan giincel ve geleneksel donanimlar, bu donanimlarin artilar1 ve eksileri ile ilgili bilgiler
verilmistir. Ayrica bu donanimlarin bilgisayar destekli egitimde nasil kullanilmasi gerektigi konusunda bilgilere yer
verilmigtir. Son olarak bilgisayar destekli egitimde kullanilan donanimlarin gelecedi ve yeni teknoloji trendleri ile ilgili
bilgiler verilerek ¢aligma sonlandirilmigtir.

Anahtar Kelimeler: Bilgisayar Destekli Egitim, Donanim Degerlendirme, Bilgisayar Destekli Egitimde Donamim Degerlendirme.

Abstract

In this study, hardware technologies over computer based education which is a part of our daily life due to increasing needs
and technology were investigated. Traditional and current hardwares which using with computer-based education and these
technologies’ advantages-disadvantages were investigated. In addition, how we can use the hardwares which using with
computer based education efficiently at education were investigated. Finally the future of these technologies and new
technology trends were investigated on this work.

Keywords: Computer Based Education, Hardware Evaluation, Hardware Evaluation on Computer Based Education .

1. Giris

Giliniimiizde artik her giin heyecan verici ve ayni1 zamanda da egitim problemleriyle miicadele eden bir ¢ok
teknoloji gelistirilmektedir. Bu tiir egitim teknolojilerinin stratejik kullanimi1 6grenmeyi gelistirmekte ve
kolaylastirmaktadir. Bu teknolojilerin etkili olabilmesi igin yeni egitim teknolojileri mobil olma 6zelligini,
iletisimi ve igbirligi destekleyen 6zellikte olmali ve bu 6zellikleri 6ne ¢ikaracak pedagojik yaklasimlarla
desteklenmelidir (Webster & Murphy, 2008). Bilgisayarlar diger egitim teknolojilerine gore farklilik
gostermektedir. Bilgisayarlar;

* Donanim 6zellikleri artirilabilen,

* Bagka cihazlarla beraber kullanildiginda farkli ortamlar yaratabilen,

* Gelistirilen farkli yazilimlar sayesinde kullanicilara birden ¢ok 6grenme yontemi sunabilecek kapasitede
araglardir (Riza, 2007).

Bilgisayarlarin donanimlarinin degistirilmesi bilgisayarlarin islem yapabilme kapasitelerini artirir. Ayni sekilde
bilgisayarlar farkli cihazlara baglanip farkli ortamlar yaratabilirler. Bu nedenle islem yapabilme kapasitesinin
artmas1 veya baglandig1 farkli cihaz sayisinin artmasi bilgisayar ile yapabilecegimiz uygulama, yontem ve islem
sayisini artirir. Bu dzellikleriyle bilgisayarlar diger egitim teknolojilerinden farklidirlar. Giinlimiiz bilgisayarlar1
ise kisaca sOyle belirtilebilir;

» Masadstu bilgisayarlar (PC-Personal Computer)

* Caligma istasyonlar1 (Workstations)

* Hepsi bir arada masaiistii cihazlari (All in one PC’s)

» Diz ustu bilgisayarlar (Notebook, Netbook)

* Tablet bilgisayarlar (Tablet PC)

Amaca yonelik 6zellesmis bilgisayarlar

* Akilli telefonlar (Smartphones)

* Oyun konsollar1 (Gaming Consoles).
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2. PC, Notebook ve Netbooklar
Masaiistii bilgisayarlar BDE’de en yaygin olarak kullanilan donanimlardir. En ¢ok tercih edilmelerinin nedeni
kolayca donanim aygitlarinin yiikseltilebilmesidir. Hp, Dell, IBM gibi iinlii bilgisayar iiretici firmalarinin egitim
ortamlarinda kullanilmak iizere iirettigi birgok workstation, pc ve All in One Pc’ler bulunmaktadir. Notebook ve
netbooklar bir diger tercihtir. Tasimabilir olmasi ve kablosuz aglara rahatlikla baglanabilmesi nedeniyle gerek
smif ortamlarinda gerekse laboratuvar ortamlarinda kullanilmaktadir. Bir ¢ok firmanin egitim amagl trettigi
notebook ve netbooklar bulunmaktadir. Bir¢ok donanim iireticisi okullarin ekonomik biitgelerine ve geng
kusagin 6grenme ihtiyaglarimi karsilayacak en iyi cihazlarin netbooklar oldugunu ifade etmekte ve maliyeti
diisiik netbook iiretimi gergeklestirmektedir (Trotter, 2008). Standart notebooklara gére daha ucuz olmalari
okullarda dgrencilerin her bilgisayar basina bir 6grenci idealini ger¢eklestirmektedir. Netbooklar hafif, ucuz,
kii¢iik olmalari, kablosuz aglara kolayca baglanabilmeleri, saglam plastik kasalar1 ve kompakt klavye
ozellikleriyle 6ne ¢ikmaktadir. Bu cihazlar ayrica internete kolaylikla baglanabildiginden “cloud computing”
denilen teknolojiler sayesinde yiiksek kapasitedeki web siiriiciilerine baglanabilmektedirler (Trotter, 2008).
Ayrica birgok otorite netbook ve bu tip cihazlarin bireyler arasindaki teknoloji ugurumunu azaltacagini
diistinmektedir (Hastings, 2010).
3. Tabletler
Tabletler; bde de kullanimi yayginlagmaktadir. Tabletler taginabilme kolayligi, dokunarak kullanilabilmesi ve
kablosuz aglara kolay baglanabilmesi 6zellikleri ile tercih edilmektedir. Gegmis yillarda tablet bilgisayarlardaki
gelisim diinya ¢apinda bir¢ok egitimcinin dikkatini ¢eken bir gelisme olmustur. Ozellikle iPad’in liderligindeki
inanilmaz satig orani, Samsung ve Sony gibi firmalarinda bu piyasaya girmelerine neden olmus ve bir tabletler
biiyiik bir Pazar haline gelmistir (New Media Consortium, 2012). Tabletler kullanicilar tarafindan mobil
cihazlarin yeni bir kategorisi olarak goriilmemistir. Tabletler kendi gergeklerini olusturmus cihazlardir. Bu
cihazlar;

. Laptoplarin karmasik igslem yapabilmelerini,

. Akilli telefon 6zellikleri,

. Eski versiyon tabletlerin stirekli internette olabilme 6zelliklerini,

. Kullanicilarin etkilesim tecriibelerini ¢esitlendiren milyonlarca uygulamaya sahip cihazlar olarak
gorilmektedir.

. Video, igerik, resim, sunum paylagmak i¢in ideal ortamlardir.

. Kullanim1 ¢ok kolaydir.

. Gorsel olarak ilgi uyandirmaktadirlar.

. Tagiabilirdirler (Horizon K-12 Project Report, 2012).
4. Cloud Computing
Cloud Computing giiniimiizde uygulama ve igerikleri bir araya getiren insanlarin giinliik kullandig1 cihazlarla
erisebilecegi uygulamalar olusturabilen bir platform haline gelmistir. Insanlar evde, iste, yolda, sokakta hemen
hemen her yerden bu uygulamalara ulasabilmektedir. Cloud Computing sayesinde egitimsel kaynaklar ve
iletisim daha isbirlikli gerceklestirilebilir hale gelmistir. Bu teknolojinin kullanimi yayginlastikga ve belirli
standartlar belirlendikce daha etkin kullanilabilecektir (Horizon Project K-12 Report, 2012).

Intel Education Client Aware Computing (2012) raporuna gore Cloud computing’in 6grenci, dgretmenler,
aileler ve diger ¢alisanlar igin avantajlari sunlardir:

. Genis bir uygulama alanini kapsayan zengin 6grenme ortamlari ve servislerine erigimi artirir.

. Ulusal standartlardaki dijital i¢eriklere erigsimi saglar.

. Ogrencilerin bireysel amaglarina ve izledikleri yollarm degerlendirilmesine iliskin verilere erisim
saglar.

. Ebeveynlerin ¢ocuklarini izlemesini kolaylastirir.

. Avygita bagli olarak miimkiin olan en iyi deneyimi bireylere ulastirir.

. Maliyeti kontrol altinda tutarak, 1 e 1 deneyimleri sanal olarak bireylere iletir.

. Imkanlari, giivenligi ve iiretkenligi artirir, harcamalar diisiiriir.

. Bina ve enstitiileri biiyiitmeden imkénlarin artirilmasini saglar.

5. Mobil Teknolojiler ve Smartphone

Bilgisayar ve internet destekli uzaktan egitim programlarina ragbetin fazla olmasinin en énemli nedenlerinden
birisi bireyin zaman ve mekan olarak dzgiir kalmasidir. Ogrenenin istedigi yer ve zamanda 6grenme siirecini
bagslatip, istedigi anda siirece miidahale edebilmesi gercekten ¢ok biiylik 6zgiirliiktiir. Masaiistii bilgisayarlarla,
sabit telefon hatlariyla gerceklesebilen internet baglantisi, bir anlamda yer ve zaman bagimsizlig1 a¢isindan tam
bir 6zgiirlik sunmamaktadir. (Bulun, Giilnar & Giiran, 2004: 166). Cep telefonlarinin klasik 6zelliklerinin
yaninda Smartphone’lar kamera, internete girebilme gibi Ozellikleriyle kiigiik bilgisayarlar halini almigtir
denilebilir. Masalarinda bireysel veya grup halinde c¢alisan Ogrenciler ¢aligmalarin1 kolaylikla fotograf c¢ekip
egitmene gonderebilirler. Bu telefonlarin sliphesiz en 6nemli 6zelligi internete girebilme Ozellikleridir. Bu
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ozellikleri sayesinde Smartphone’lar énemli birer arag ve egitim teknolojisi haline gelebilir. Ozellikle iPhone’lar
sahip olduklar1 birgok 6zellik sayesinde bireylere birgok imkan sunmaktadir (Yee ve Hargis, 2009). Bir iPhone
giinlimiizde bu bahsedilen uygulamalarin hepsini gerceklestirebilir kapasitededir. Smartphone 06gretimleri
gittikge yayginlagmaktadir. Bunun en 6nemli nedenlerinden biri geng neslin geleneksel masaiistii ortamlarindan
ziyade Smartphone’lar araciligiyla internete girmeyi tercih etmeleri ve daha heyecan verici bulmalaridir (White,
J. & Turner, 2011). Ogrencilerin Smartphone’lar1 kullanarak internete erigsme oranlari son zamanlarda artmistir
ve bununla beraberde bu cihazlarin egitimde kullanilmasi i¢in yapilan arastirmalarda artmaktadir. Smartphone ve
mobil cihazlar artik bilgisayarlarin yerini almaya baglamistir (Eisele-Dyrli, 2011).

6. Akill Tahtalar

Akilli tahta sistemleri, bir bilgisayar, bir projeksiyon ve bir de beyaz zemine sahip tahtadan olusmaktadir.
Kullanilan bilgisayar bir masaiistii olabilecegi gibi bir diziistii bilgisayar da olabilir. Cihaz dokunmayi
algilayabilen 6zel bir yiizeye sahiptir. Bu yiizey sayesinde iizerine kalemle veya kimi modellerde parmakla
yazilan her seyi algilayabilir ve bilgisayarda caligan programu sayesinde bilgileri isleme 6zelligine sahiptir.
Beauchamp ve Parkinson (2005) ise akilli tahtalarin en 6nemli bes farkli kullanimini su sekilde 6zetlemistir:

* Bagka programlardan ya da resimlerden goriintii yakalayabilme;

* Uzun bir metinde Onemli noktalarin altin1 ¢izme ve rengini degistirme gibi yontemlerle belirgin hale
getirerek 6nemini vurgulayabilme;

* Cizilenleri saklayip gerektiginde yeniden kullanabilme;

* Ek aciklamalar ve degisiklik yapabilme;

* Diger bir sayfa ya da web sitesine baglant1 kurabilmesi (Akt: Adigiizel, Giirbulak ve Sarigayir, 2011: 461).
Murcia (2009) gerceklestirdigi bir ¢alismada akilli tahtalarm bilim okuryazarligi egitiminde kullanimim
arasgtirmistir. Akilli tahtalarin okullardaki bilgi iletisim teknolojileri ile birlestirildiginde bir¢ok ders anlatimi i¢in
tiim sinifin katilabilecegi etkilesimli bir ortam yaratabileceginden bahsetmistir.

7. Augmented Reality (Zenginlestirilmis Gerceklik)

Bazen kullanilan araglar yalnizca donanimla ilgili degildir. Bazen araglar daha uygun bir etkilesim saglayan
yazilim ve aygitlarin bir biitlinlesmesidir. Yani yazilim ve donanimin bir araya gelmesi bu aract olusturur
(Ortega Cantero, 2002). Augmented Reality denilen teknoloji de bahsedildigi gibi belirli donanim ve yazilim
aygitlarinin bir araya gelmesiyle e-pazarlama, bilgisayar destekli egitim ve daha bir¢ok alanda kullanilmaya
baslanan bir teknolojidir. Augmented Reality kavrami Tiirkge ’ye “Zenginlestirilmis Gergeklik” ya da
“Desteklenmis Gergeklik” olarak c¢evrilmektedir. Bu teknoloji bir kamera ve bir isaret araciligiyla, 3D dijital
objelerin gercek dinyada pozisyonlandirilmasidir denebilir. Ortega Cantero’ya (2002) goére insanlar
bilgisayarlarla genelde grafik ara yiizler aracilifiyla etkilesime gegerler. Augmented Reality teknolojisi 3 boyutlu
gergege ¢ok yakin grafiksel ortamlar sunmaktadir ve 6zellikle egitim alaninda kullaniminin etkili olabilecegini
belirtmektedir.

Augmented Reality teknolojisi son zamanlarda 6zellikle miihendislik ve mimarlik alaninda kullanilmaktadir. Bu
teknoloji gerek sinif ortamlarinda, gerekse dig mekéanlarda gozliik gibi aksesuarlara kullanilabilmektedir (Phan &
Choo, 2010). Profesyoneller ve arastirmacilar kimya, matematik, biyoloji, astronomi ve fizik gibi dersleri sinif
ortaminda Augmented Reality ile uygulamali yapabilmek igin caba gostermektedirler. Son zamanlarda
Augmented Reality ile bazi kitap gelistirme c¢aligmalart da vardir. Ancak Shelton (2002) bahsettigi gibi bu
teknoloji yiiksek maliyetlerinden dolay1 akademik ortamlara kolay adapte edilememektedir (Akt: Lee, 2012).
Gelecek 5 yil icerisinde Augmented Reality akademik alanda iki tiirde kullanilabilir gériilmektedir; isaretli ve
isaretsiz. Isaretsiz Augmented Reality bir kamera veya akilli telefon araciligiyla belirli bir bina veya bolge ile
ilgili bilgi verir. Isaretli Augmented Reality bilginin gériilmesi igin ¢ift yonlii bir barkod kullanir ve bu barkod
bir akilli telefon veya bilgisayar kamerasi tarafindan goriildiigiinde bilgi verir (Pence, 2011).

Gliniimiizde oyun konsollart bazi aparatlari sayesinde Augmented Reality benzeri islev yapabilmekte ve
kullanicilara farkli oyun ortamlar1 sunabilmektedirler (Ornegin; Wii Motion Plus ve PlayStation 3 Move). Oyun
konsolu iireticileri artik egitsel oyunlarin giiglii yanlarinin farkina varip egitsel oyun gelisimine yonelik arastirma
yapmaktadirlar (Forrest, 2007). Ayrica bu teknoloji sayesinde 3 boyutlu sanal siniflarin olusturulmasi da
miimkiin olmaktadir. Ozellikle Texas Instruments firmas: tarafindan gelistirilen ve egitsel alana uyarlanan bu
sistem, etkilesimli konu igerigini bilgisayar destegiyle birlestirip bir DLP (Digital Light Process) 3 Boyutlu
Projeksiyon cihaziyla 6grencilere aktarabilmektedir (AV Rover, 2012).
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Ozet

Bilgi ve iletisim teknolojilerinin hizla gelismesi, bilgisayar destekli egitimin de gelismesini ve
yayginlasmasinit saglamigtir. Bu siireg, bilgisayar destekli egitim i¢in igerik iiretimini beraberinde getirmistir.
Igerik iiretiminde, pedagojik boyutun, gretim tasarimi esaslarinimn, gelistirilmis ve genel kabul g&rmiis
standartlarin g6z oniinde bulundurulmasi gerekmektedir. S6z konusu &gelere dikkat edilerek iiretilmis igerik,
egitimde bilgi paylasimini, iiretim maliyetinin diismesini ve daha etkili bir 6grenmeyi beraberinde getirecektir.
Buradan hareketle bu ¢aligmada, bilgisayar destekli egitim i¢in igerik iiretimi, elektronik ortamlar i¢in iretilmis
igeriklerin temelini olusturan 6grenme nesneleri, 6grenme nesnelerinin 6grenme boyutu ve genel kabul goérmiis
SCORM paketleme incelenecektir.

Anahtar Kelimeler: Bilgisayar Destekli Egitim, Bilgisayar Destekli Egitimde Icerik Hazirlama, Ogrenme
Nesneleri, Scorm, Ogrenme Nesnelerinin Ogrenme Boyutu
1. Giris

Egitimde teknolojinin etkinligi biiylik dnem arz etmekte ayni zamanda da artmaktadir. Bilgisayar
destekli egitimde ozellikle bilgi ve iletisim teknolojilerinin gelismesiyle egitimde siklikla ve yayginlikla
kullanilmaya baglanmistir. Geligen ve yayginlasan bilgisayar destekli egitime uygun igeriklerin hazirlanmasi
durumu s6z konusu olmustur. Mutlu, Avdan ve Yilmaz (2007)’ i calismasina bakarak, Bilgisayar destekli
egitimin nasil hizla yayginlastigini, hazirlanan igeriklerin teknolojinin gelisimine paralel olarak nasil degistigini
ve dgrenenler lizerindeki etkilerini gorebiliriz.

Donem Tasarimin Adi Ortam Temel Bilesenler Kullanim
1993 Alistirma Yazilimlari Laboratuvar ve CD-Rom ortami Metin, goriintil, etkilesim Ogrenci konu 6zetini ve ornekleri
okuyup ¢ok sayida geri-bildirimli

aligtirma sorusu ve test sorusundan
yararlanabilmekte

2003 e-Aligtirma Internet Metin, goriintii, etkilesim, | Ogrenci konu ozetini ve ornekleri
sesli anlatim okuyup-dinleyebilmekte, ¢ok sayida
geri-bildirimli aligtirma sorusu ve
test sorusundan dinleyerek
yararlanabilmekte
2006 e-Ders internet Metin, goriintii, ctkilesim, | Ogrenci bir sunucunun videolu
sesli  anlatim, videolu | sunumu esliginde dersi izlemekte,
ders sunumu konu ozetini ve ornekleri okuyup-

dinleyebilmekte, ¢ok sayida geri —
bildirimli aligtirma sorusu ve test
sorusundan dinleyerek
yararlanabilmekte

Tablo 1 (Mutlu, Avdan, Yilmaz, 2007)
Tablo 1’ i inceledigimizde e-ortam i¢in hazirlanan igeriklerin alistirma yazilimlarindan e-ders
tasarimina kadar gelistigini gormekteyiz. Kullanilan ortama baktigimizda internetin yogun olarak kullanildigini
gormekteyiz.
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internete dayali alistirma yazilimlarinda ve e-

Doénem Ogrenme Portalinda ziyaretgilerin ortalama ziyaret
siresi

2004 607 sn

2005 944 sn

2006 1027 sn

2007 1619 sn

(Ocak)

Tablo 2 (Mutlu, Avdan, Yilmaz, 2007)

Tablo 2 e-igerigin kullanicilar tarafindan kullanim siirelerinin yillara gore degerlendirilmesini
gostermektedir. Tabloya baktigimizda &grencilerin giin gectikce e-igerikle daha ¢ok etkilesim halinde oldugu
acikca goriilmektedir. Bu verilere dayanarak bilgisayar destekli egitimle beraber, ortamin, igerigi olusturan temel
bilesenlerin, bireylerin igerigi kullanim seklinin degistigini ve bireylerin bilgisayar destekli egitim icin
hazirlanmis icerikle daha uzun siire etkilesim halinde oldugunu gérmekteyiz.

Cagimizin hizli 6grenme ve dgretme ihtiyaglarina cevap verebilmek, bu baglamda bilgisayar ve onun
beraberinde getirdigi teknolojileri kullanabilmek i¢in yogun bir ¢aligma siirdiiriilmektedir. Her giin, uzaktan
O0grenme, e-0grenme, uygulamalari ig¢in yeni teknolojiler ve yeni teknolojiler igin yeni dgrenme modelleri
calisilmaktadir. Diinyadaki tiim egitim ve dgretim harcamalarinin 2 trilyon dolarin {izerinde oldugunu tahmin
etmektedir. Bu bilyiik maliyet igerik iiretiminin artmasiyla beraber olusmustur (Ozkeskin, 2007). Bu denli blyik
maliyetler ve cabalar sonucu iretilen icerigin ne kadar verimli ve etkili oldugu sorular1 akla gelmektedir.
Uretilen igerigin verimliligi, tekrar kullamm ve farkli ortamlar i¢in uygunluguna, paylasilabilir olmasma ve
gerektiginde yeniden diizenlenebilir olmasina biiylik oranda baglidir. Bu gereksinimleri karsilamak {izere
icerigin hazirlanmasi ve hazirlanan igerigin paketlenmesi igin bir takim standartlar gelistirilmistir. Hem igerik
iiretiminde hem de paketlemede s6z konusu standartlarin yakalanabilmesi ve uygulanabilmesi i¢in 6grenme
nesneleri kavramin iyi anlasilmasi gerekmektedir. Igerik iiretimi ve paketlenmesi sirasinda, isi teknik boyutuyla
ele almanin yan sira 6gretme — 6grenme ve tasarim ilkeleriyle uyumlulugu da gézden kacgirilmamasi gereken
noktalardir.

2. (")gljenme Nesneleri (ON)

Ogrenme nesnesi, Web ortaminda sunulabilen ve e-6grenme sistemiyle kullaniciya ulastirilan dijital
kaynaklardir (Dag ve Erkan, 2010). Ogrenme nesnesi (learning object) teriminin arkasinda yatan temel sey,
egitimcilerin ¢evrim-i¢i bir ders olusturmak ilizere evrensel olarak erigilebilir sayisal bilgi parcalarim bilesenler
olarak kullanarak bir 6grenim veya egitim kiimesi olusturmasidir (Yalvag ve Bayraktutan, 2004).

2.1. Ogrenme Nesnelerinin Pedagojik Boyutu

Ogrenme Nesnelerinin tasariminda teknik boyutun yaninda pedagojik boyutunun da dikkate alinmasi
gerekmektedir. Ogrenme nesnelerinin tamimlar1 géz oniinde bulunduruldugunda egitim dgretim faaliyetlerinin
gerceklestigi egitim ortamlardir. Bu baglamda 6grenme nesnelerinin pedagojik boyutu egitim ortamlarinin
ogrenmeye etkisi ile dogrudan alakalidir. Alkan (1979) 6grenmenin kaliciliginin;

v" Okuma ortamlariyla %10,2

v' Isitsel ortamlarla %20,3
Gorsel ortamlarla %30,4
Gorsel - isitsel ortamlarla %50,5

Ogrenci tarafindan sozlii ifade etme ortami igin %70

KX XX

Ogrenci tarafindan sozlii ifade etme ve yapma ortamu igin %90

Seklinde gergeklestigini vurgulamaktadir. Buradan anlasilacag iizere, bireyle etkilesim ve bireyin yasantilari,
ortamlar araciligiyla ne kadar ¢ok ise kosulursa o kadar ¢ok olumlu sonuglar alinacaktir. Birey, 6grenme baglami
igerisinde siirekli etkilesim halindedir; yani ON’nin dogrudan 6grencinin aktif rol iistlenmesinden kaynaklanan
ozelligi, etkilesim i¢in bir firsat dogurur. Etkilesim; 6grencilere, kendi belirli ihtiyag ve yeterliliklerini karsilama
noktasinda, 6grenme deneyimlerini bicimlendirme imkan1 verir (Tirel ve Giirol, 2009). Coklu ortam
materyallerinin en dnemli 6zelliklerinden birisi, ¢esitli bilissel araglarin tasarimlarin i¢ine gémiilmesine imkan
tanimasidir. Bilissel araclar, 6grencinin verilen igerikle daha derinden ilgi kurabilmesi icin, girilen bilgilerin
(input) etkilerini gozleme ve isleme, kesfetme gibi eylemlere izin veren etkilesimli bazi bilesenleri kapsar (Ttirel
ve Giirol, 2009).

Egitim ortamlari se¢giminde 6grenme hedeflerinin biiyiik rolii oldugu diisliniliirse, 6grenme nesneleri de
bir egitim ortami olarak diisiiniilebileceginden, 6grenme nesnelerinin tasariminda da 6grenme hedeflerinin
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dikkate alinmasi oldukc¢a yerinde olacaktir. Ayrica, Alkan (1998) 6grenme hedefleri ve ortam se¢imini, bilissel,
duyussal ve psikomotor hedefler dikkate alinarak yapilmasi gerektigini vurgulamistir.

2.2. Ogrenme Nesnelerinin Ozellikleri ve Tasarim ilkeleri

Polsani (2003, Akt: Tekdal, 2004), Ogrenme Nesnelerinde bulunmas: gereken ii¢ temel 6zelligi soyle
stralamistir:
V' Erisebilirlik: Ogrenim nesnesinin veritabaninda saklanmasi ve erisilebilmesi i¢in Metadata (Bilgi hakkinda

bilgi veya Ust veri) da etiketlenerek saklanmalidir.

v’ Tekrar Kullamlabilirlik: Ogrenim nesnesi bir defa gelistirildikten sonra, farkli 6gretim materyallerinde
tekrar kullanilabilmelidir.

v Bagumsizhk: Ogrenim nesnesinin ¢aligmasi, kullanilan yazilim ve donanimdan bagimsiz olmalidir. Tiim
platformlarda ¢alisabilmelidir.

Ogrenme nesnelerinin ihtiyaca gore yeniden diizenlenebilecegini, ortamdan bagimsiz olma o6zelligi
sayesinde farkli 6grenim yOnetim sistemleri {izerinde calisabilecegini ve 0grenme nesnesinin, erigilebilirligini
saglayan etiket bilgilerine sahip oldugunu gormekteyiz.

Egitim ortamlarinin etkililigini ve verimliligini arttirabilmek i¢in, uzun yillar siiren arastirmalar sonucunda
bir takim tasarim ilkeleri gelistirilmistir. Bilgisayar destekli egitim i¢in hazirlanacak igerigin temelini olusturan
6grenme nesnelerinin tiretiminde de s6z konusu tasarim ilkelerini géz oniinde bulundurmak yerinde olacaktir.
Yiiz yiize ve ¢evrimigi dgretim ortamlarinda gegerli olan su ilkelerle dzetlemistir (Mayer, 2003:125, Akt: Tiirel
ve Girol, 2008):

v Coklu ortam ilkesi (Multimedia effect): Ogrenciler hem geleneksel (book-based) hem de bilgisayar tabanli

(computerbased) Ogrenme cevrelerinde yalniz basina kullanilan yazili kaynaklar yerine resimle

zenginlestirilmis yazilardan daha iyi 6grenir.

v Tutarlilik ilkesi (coherence effect): Hem geleneksel hem de bilgisayar tabanli 6grenme g¢evrelerinde konu
dis1 unsurlar (extraneous material) tasarima dahil edilmedigi zaman daha derin bir 6grenme gergeklesir.

v’ Uzamsal yakinhk ilkesi (spatial contiguity): Tlgili metin ve gorseller bilgisayar ekrani ya da sayfa iizerinde
ayrik olmak yerine birbirine yakin grup/gruplar seklinde olmalidir.

v Kisisellestirme (personalization) ilkesi: Ogrenciler, hem yazili hem de sesli sunumlarda, resmi (formal) bir
anlatim yerine gilinliikk konusma diliyle yapilan bir sohbet tarzinda kelimeler kullanildiginda daha derin bir
6grenme saglarlar.

v' Zamansal yakinlhk (temporal contiguity) ilkesi: Birbiriyle alakali metin ve gorseller birbiri ardina
gosterilmek/sunulmak yerine ayni anda (ayni1 sayfada veya ekranda) gosterilirse daha etkili olur.

v" Duyu bigimi (modality) ilkesi: Ogrenciler, coklu ortam mesajlarmin yazili metin yerine sesli metin seklinde
verildigi durumlarda daha iyi 6grenirler.

2.3. Ogrenme Nesnelerinin Olusma Sekline Gore Siniflandirilmasi

Ogrenme Nesnelerinin yeniden diizenlenip diizenlenemeyecegini, ne oranda yeniden kullanilabilir
oldugunu ve hangi amagclar icin kullanilabilecegini daha iyi anlayabilmek icin, 6grenme nesnelerinin olusum
sekline gore incelenmesi yararli olacaktir. Wiley (2000, Akt: Kiigiikcoban, 2008) biitiin 6grenme nesnelerinin
belirli bir kaliteye sahip oldugunu ancak aralarindaki kalite farkinin 6grenme nesnelerini birbirinden ayirdigini
belirtmis ve 6grenme nesnelerinin igeriginin daha iyi anlagilmasi i¢in 6grenme nesnelerini siniflandirmistir. Buna
gore 6grenme nesneleri;
v Temel (Fundamental): Tek, diger nesnelerle birlesmemis dijital kaynaklardir. Ornegin piyanoda elleri akor

yapar sekilde oynayan bir JPEG dosyasi.

v Kapali-Birlesik (Combined-Close): Az sayidaki dijital kaynaklarin bir araya gelmesiyle olusmus
nesnelerdir. Ornegin piyanoda arpej yaparak miizige eslik eden bir ses dosyasi olabilir.

v Agik-Birlesik (Combined-Open): Cok sayidaki dijital kaynaklarin bir araya gelmesiyle olusturulurlar.
Onceki tiirlerdeki JPEG ve video dosyalarina igeren ve yazili sarki sézlerini gosteren dinamik web sayfasi
olabilir.
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v Uretken-Sunum (Generative Presentation): Uretken sunum nesneleri agdan erisilebilecek nesneler
yaratabilir ve sunum yapmak icin bunlar birlestirebilir. Ornegin nota ve anahtarlar1 grafik olarak gdsteren
ve dgrenciye akor yapmasinda yardimci olan Java appletler.

v' Uretken-Egitsel (Generative instructional): Mantik ve yapinin birlestigi nesnelerdir. Temel, kapali- birlesik
ve Uretken-sunum nesnelerinin birlesimidir. Bu 6grenme nesnesi 6grenci davraniglarini degerlendirebilir.

3. SCORM Paketleme

3.1. SCORM Nedir?

SCORM 1997 yilinda Amerika Birlestik devletleri ordusu tarafindan gelistirilmistir. Cesitli tilkelerdeki
ve farkli platformlardaki Amerikan Ordularinin egitimi i¢in ortaya atilmistir. Basta Ingiltere olmak iizere gesitli
Ulkelerden ve akademisyenlerden gelen destegin ardindan ADL (Advanced Distributed Learning) adli sirket
ortaya ¢ikmistir. ADL’nin ¢aligmalari dogrultusunda, e-6grenme alaninda gelistirilmis bircok standart ve
tanimlamalar tek bir bagvuru modeli catist altinda toplanmaya baslanmis ve olusturulan bu modele ise SCORM
(Sharable Courseware Object Reference Model) ad1 verilmistir (ibili, Bayram, Hakkari, Kantar ve Dogan, 2009).
SCORM, &grenim yonetim sistemlerinde etkililigi ve verimliligi arttirmaya yonelik bazi temel 6zellikleri iceren
bir standartlar biitiiniidiir. SCORM” un, egitim yonetim sistemleri, icerik gelistirme araclari, egitim tasarimcilari
ve igerik gelistiricileri ile ag tabanli egitimin hizmeti veren kurumlari etkileyen yanlart bulunmaktadir (Yildiz,
2004).

3.2. SCORM’ un Temel Ozellikleri ve Bélumleri

Yildiz (2004) calismasinda SCORM’ un temel 6zelliklerini asagidaki gibi agiklamaktadir.

Paylagilabilir (Sharable): Amag egitim igeriginin adaptasyon gerektirmeden sanal olarak egitim toplulugunun
tim Qyeleri i¢in kullanilabilir olmasidir.

Ervigilebilirlik (Accessibility): Egitim icerik ihtiyaclar1 sadece CD-ROM veya yerel alan ag1 olarak degil icerigine
diinyanin her yerinden karsilanabilmelidir.

Birlikte ¢aligabilirlik (Interoperability): Egitim icerigi uyumlu her platformda, tarayicida ve egitim yonetim
sisteminde ¢aligabilmelidir. Referans modelinin mevcut siirlimlerine uyumlu olarak gelistirilen bilesenler kod
tizerinde degisiklige gerek duyulmadan veya yeniden yazilmaksizin sonraki siirtimlerde de ¢alisabilmelidir.
Yeniden kullamlabilirlik (Reusability): Icerik sadece bir kurs veya ders icinde degil nerede gerekiyorsa
kullanilabilmelidir. Igerigi belirli bir kursa veya derse baglayan hic bir 6zel kod veya baglant: bulunmamalidr.
Uyarlanabilirlik (Adaptability): Uzun vadeli bir hedef olarak, 6grenme gelisimi veya tercihlere gore egitim
icerigi kendi kendisini uyarlayabilmelidir. Nitelik biraz karmasik goziikse de bir ¢ok ticari sitenin miisteri
davranislarina gore adapte olabildigi gozlenmelidir. Basit olarak uyarlanabilirlik icerigin kullanici tercihlerine
veya yetenek diizeyine gore etiketlenme yontemidir.

Edinebilirlik (Affordability): Onceki hedeflere ulasilmasiyla uzaktan egitim igeriginin {iretim maliyeti
diisiiriilecek ve oldukga diisiik maliyetle kaliteli egitim saglanabilecektir.

SCORM’ un zaman igerisinde ihtiyaca gore ¢esitli siiriimleri yayinlanmistir. En giincel siiriimii SCORM
3,1 veya SCORM 2004 olarak kullanima sunulmustur. SCORM 2004’ te onceki siiriimlerinden farkli olarak,
Ogrencinin istek ve performansina uygun olarak igerik siralama ve dolasgimini da kapsayarak, 6grenme
nesnelerinin hazirlanis ve paketlenisini belirleyen “I¢cerik Toplama / Kiimeleme Modeli (Content Aggregation
Model)” ile herhangi bir 6grenim yonetim sisteminde 6grenme nesnesi paketlerinin yiikleme, iletisim, sunumu
belirleyen “Calisma Ortami (Run-Time Environment)” ve dinamik 6grenme nesnesi paketleri haritasini
belirleyen “Siralama ve Dolasim (Sequencing and Navigating)” adinda {i¢ ana boliimden meydana gelmektedir
(Dods ve Digerleri, 2004, Akt: Ertiirk, 2004).

4. Sonug ve Oneriler

Elde edilen veriler 15181nda, e-6grenme ortamlarina kullanilabilecek degerlendirme programlari; her tiir
web tarayicida caligabilmeli, kullanict dostu bir grafik ara yliziine sahip olmali, farkli kullanici rollerini
destekleyebilmeli, farkli smnav uygulayabilme firsatlart sunabilmeli, hazirlanan sorular1 depolayabilme imkan
bulunmali, soru havuzundan rastgele doru se¢ebilme imkéni olmali, otomatik diizeltme yapabilmeli, 6grenciye
anlik ve etkili geri bildirim sunabilmeli, ¢oklu ortam destegi sunabilmeli, farkli formattaki testleri ¢aligtirabilmeli
ve/veya diger programlara uyumlu halde kullanima sunabilmelidir (Celik ve Karay, 2011). Giiniimiizde
bilgisayar ortamli iletisim hem geleneksel hem de uzaktan 6gretim veren kurumlar tarafindan benimsenmekte ve
bu ortamim egitimde kullanimi tim diinyada hizla yayilmaktadir. Giinlimiize kadar bilgisayarm egitimde
alisilagelmis kullanimi BDE’le sinirliyken, internet’in smirlari asan esnekligi konuya yeni bir boyut
kazandirmaktadir. Bu durum dgreticileri, yeni 6grenme ve dgretme modelleri gelistirmeye yoneltecektir. (Mendi,
Karabiyik ve Toktas, 2004).

Gerek O0grenme nesnelerinin 6zelliklerine gerek SCORM’ un temel &zelliklerine baktigimizda, bu
ozelliklerin ve genel kabul gérmiis bu standartlarin, hem icerik hazirlayanlara hem de bu icerikle etkilesim
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halinde olan 6grencilere bircok acidan biiyiik yararlar ve kolayliklar sagladigini gérmekteyiz. Ayrica, ortamdan
bagimsiz olarak calisabilmeleri 6zelligi sayesinde her tiirlii ortamda rahatlikla calisabildigini gérmekteyiz. Bu
durum, bilginin paylasimini kolaylastiracaktir. Bilgi ve iletisim teknolojilerinin gelisiminin dogal bir sonucu
olarak e-igerik hazirlama gereksinimine de duyulan ihtiyag artmaktadir. Bu durumun da beraberinde ciddi
maliyetleri getirecegini gérmekteyiz. Ogrenme nesneleri ve SCORM’ un en énemli avantajlarindan biriside, soz
konusu maliyetin ¢ok dnemli Olciilerde azaltacak olmasidir. Sonug olarak, elektronik ortamlar i¢in hazirlanacak

igerigin,

hem teknik agidan hem de pedagojik agidan analizinin ve degerlendirilmesinin iyi bir sekilde yapilmasi,

gelistirilmis ve genel kabul géormiis SCORM standartlarina goére hazirlanmasi 6nem arz etmektedir.
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BILGISAYAR DESTEKLIi EGITIMIN GELECEGI

Ozgiir BURMABIYIK, Kivileem ZAFER

Sakarya Universitesi

Abstract

Gelisen teknoloji, diger biitiin alanlar1 oldugu gibi egitim alanin1 da etkilemistir. Bilgisayar teknolojileri,
egitimde kullanilmaya baglanmigtir. Bu, bir siirectir. Gegmisten giinlimiize bilgisayarin egitimde kullanilmasiyla
ilgili ¢esitli degisimler meydana gelmistir.

Bu yazida, egitimde kullanilan ¢esitli bilgisayar teknolojilerinden bahsedilmektedir. Bu teknolojiler, Web 2.0,
blog, facebook, egitsel oyunlar, zeki 6gretim sistemleri, Web tabanli egitim, mobil 6grenme, 3D teknolojisi,
Podcast olarak siralanabilir.

Egitsel Oyunlar

Bilgisayar temelli egitimin kullaniminin son on yildaki artisi, yeni dgretim yaklasimlarinin gelistirilmesinde
tesvik edici olmustur. Son zamanlarda; dgrencileri, keyifli deneyimler yasatirken ayni zamanda egitmek icin
egitsel oyunlar kullanilmaktadir. Bu oyunlar, teknoloji kullanilan 6grenmelerin sonraki dalgasi olarak
diistiniilmektedir. (Derbali, Chalfoun and Frasson, 2011)
Bir egitsel oyunda bulunan genel 6zellikler

e Hedef ve kurallar

e Duyusal algilama

e Motive edici unsurlar
Tyi tasarlanmis egitsel oyunlarda asagidaki diyagram izlenir:
Oyunlar — Oyun —» Akis —p Ogrenme

Motivasyon —

(Paras ve Bizzocchi, 2005)

Egitsel oyunlar, eglendirirken bir taraftan da 6grenmeyi sagladiklari i¢in, diger oyunlarindan farklidir.

Egitsel Oyun Eglence i¢cin oynanan oyun
Gore\{ tamamlama gibi Problem c6zmeye odaklanilir Zengin deneyimler tercih
deneyimler konusudur
Odak noktasi Ogrenmenin onemli Eglencedir

elemanlardir

Ise yarar simiilasyonlar icin | Basitlestirilmis simiilasyon

Similasyonlar

tahmin gereklidir

islemleri vardir

Baglant1

Standart baglant1 yeterlidir

Miikemmel baglanti gerekir

(Susi, Johannesson, Backlund, 2007)

Egitsel Oyunlarda Verimi Arttirmaya Yonelik Bazi Cahismalar
Derbali, Chalfoun ve Frasson’un Calismasi
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Egitsel oyunlarda, giigliiklerin istesinden gelindigi esnadaki dikkati fizyolojik yontemlerle Olgmiislerdir.
Dayandig1 model ise, Keller’in ARCS modelidir.

Deneyde 11’1 bayan olmak iizere 33 denek kullamilmistir. Fakat bu deneklerden 2’si bayan 4 kisi teknik
sebeplerden otiirli degerlendirme dig1 kalmustir.

Yapilan ¢alismada, terleme (SC) , kalp atis1 (HR) ve beyin dalgalar1 (EEG) verileri kullanilmustr.
Kullanicilardan bilgisayarlarin basmma gegmeleri istenmistir ve SC, HR, EEG alicilar1 uygun yerlere
yerlestirilmistir.

Egitsel oyunun 3. Ve 5. Seviyelerinde yer alan zorluklar temel alinmistir. Oyun, bir yiyecek yardimi yapma
oyunudur ve 3. Seviyede yiyecekleri ugakla dar bir yola birakma, 5. Seviyede de kamyon ile tehlikeli bir alanda
yiyecek dagitma gorevleri yerine getirilecektir.

Yapilan bu deneyin sonucunda, zorluklarla karsilasildig1 zaman dikkatin arttig1 sonucuna varilmustir.

Keller’in ARCS Modeli
1987 yilinda John Keller motivasyon konusunda yapilan arastirmalari sentezleyerek ARCS modelini ortaya
atmistir. ARCS; Dikkat(Attention), Uygunluk(Relevance), Giliven(Confidence) ve Tatmin(Satisfaction)
kelimelerinin bas harfleridir.
Qu ve Arkadaslarinin Calismasi
Bu model, dgretmen goézetiminde g¢evrimici 6grenme gorevlerini yerine getiren 6grencileri gézleme iizerine
olusturulmustur. Ogrencilerin gdz hareketlerinden ve arayiiz hareketlerinden elde verileri birlestirmek igin
Bayesian modeli kullamilmistir. (Qu, Wang and Johnson, 2005)
Hwang ve Yang’in Calismast
Derslerde dikkat degiskenini inceleyebilmek i¢in, Matlab ve Visual Basic kullanilarak olusturulan bir yiiz ifadesi
algilama programi olusturmuslardir. Bu programin verilerinin sonuglarini, bulanik mantik algoritmasina
dayandirarak yorumlamiglardir.
Bu sistemin kurulabilmesi i¢in, [PCam ve ilgili yazilim gerekmektedir. Sistemin isleyisi sekildeki gibidir.
Sonug
Yapilan ¢alismalarda elde edilen ¢ikarimlar, akilli 6grenme sistemlerinde dikkat degiskenini kontrol
altinda tutma konusunda kullanilabilir.
Zeki Ogretim Sistemleri

Egitimde bilgisayarin kullanimimi yayginlastirmak i¢in daha yenilik¢i ve “zeki” yazilimlara ihtiya¢ vardir

(Onder, 2001).

X Zeki Ogretim Sistemi (ZOS), BDO’in gelisim siireci iginde yer alan 6zel bir &gretim sistemi
yaklagimidir. (Dag,F.,Erkan,K.,2009)

% Zeki Ogretim Sistemleri’nin (ZOS ya da ZBDO) kisa ve agik bir tamimi “neyi dgretecegini, Kime
Ogretecegini ve nasil Ogretecegini bilen, yapay zeka ortak olusumunda yer alan tekniklerden
yararlanarak tasarlanmus bilgisayar programlar1” seklinde yapilabilir (Nwana, 1990; Akt:Onder,2001).

Mobil Ogrenme
Mobil teknolojinin ve 3.nesil cihazlarin gelisim siirecine gére E-Ogrenim’in gelecegi Mobil Ogrenimdir.

(Cally, 1., 2002)

Avantajlari
e  Yasam boyu dgrenme
e Zaman ve mekandan bagimsiz 6grenme
e Istenilen anda 6grenme (Call, 1., 2002)

Mobil Ogrenme Araclari

e  Cep bilgisayarlar1

e Tablet bilgisayarlar
e Dizistu bilgisayarlar
e Ipad

Podcast
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Podcasting, iPOD ve broadcasting kelimelerinden tiiretilmis olup Mp3 formatinda ses ve video dosyalarinin
mobil ve kisisel cihazlardan RSS’ler ile takibini saglayan teknolojidir.(Isik,A.H., Ozkaraca,O., Giiler, 1., 2011)
3D Teknolojisi
Gergek diinyanin ii¢ boyutlu olmasi, bilgisayarlarda sanal ger¢eklikler olusturulurken de ii¢ boyut kullanim
gereksinimini ortaya ¢ikarmistir. Ug boyutlu goriintiiler kullanilarak olusturulan tasarim gercege
yakinoldugundan daha fazla ilgi ¢ekmektedir. (Isik, I.,Istk, A.H., Giiler, 1., 2008)
LMS
Ogrenme yonetim sistemi ise adindan da anlasilacag: iizere bir yonetim aracidir ve egitim igeriklerinin
yonetimine, 6grenenler ve dgretenlerin izlenmesine, 6grenme dgretme siireclerinin bireysellestirilebilmesine
olanak saglayan biitiinlesik bir sistemdir. OYS ve diger bilgisayar terimlerinin arasindaki temel fark OY S nin
biitlin egitim dgretim siirecini dogasi geregi sistematik bir yaklagimla kapsamasidir.Diinya genelinde ellinin
iizerinde agik kaynak kodlu 6grenme yonetim sistemi bulunmaktadir .

BILGISAYAR DESTEKLI EGITIMDE EGITIMIN GELECEGI

WEB 2.0

WEB 2.0 NEDiR?

Web 2.0 kavramu ilk olarak O'Reilly Media tarafindan 2004 yilinda ortaya atilmistir. Web 2.0, sosyal ag
siteleri, web tabanli 6zgiir ansiklopediler, iletisim araglar1 gibi ¢evrimigi araclar saglayan; sosyal aglar ve
dgrenme topluluklari ile paylasima olanak saglayan ikinci nesil Internet tabanli web servislerine vurgu
yapmaktadir. (Sendag, 2008 :995). {1k akla gelen Web 2.0 tabanl egitimde kullanilabilecek siteler; Vikipedi ,
Youtube , Facebook , Flickr , Bloglar , Dropbox , Tweeter, Rapidshare, vs.

WEB 2.0 VE EGITIMIN GELECEGI

Giiniimiizde kullanilan egitim teknolojisi belki yarin i¢in gegerliligi olmayabilecektir. Yarinin egitim
araglarini kesin olarak belirlememiz miimkiin degildir. Bu nedenle insanlarin yeni nesil teknolojileri
kullanabilmeyi 6grenmelerine olanak saglayan 6grenim becerilerini kazanmalar1 olduk¢a 6nemlidir. (Sing, 2004:
76)
EGITIMDE WEB 2.0’IN KULLANILDIGI ALANLAR

Alint1 yerine URL adreslerini kullanacagiz. Ansiklopedilerin yerine vikipedi’ler yani internet sozliikleri
olacak. Kutliphanelerin yerini dijital kiitiiphaneler alacak. Sinirli derslik bilgileri yerine zengin icerikli sanal
derslikler olusturulacak. Metinler yerine zengin igerikli ve medya &geleri ile desteklenmis bloglar kullanilacaktir.
Ders kitaplar1 yerine zenginlestirilmis e-kitap’lar kullanilacak. Tek bilgi saglayici 6gretmen iken gelecekte
herkes bilgi liretip paylasacaktir bu sayede ders kazanimlari grup ¢aligmasi ile olusacaktir. Siniflardaki plastik
yer kiireler ve haritalarin yerine Google Earth gibi programlar alacaktir. (Tuncer, 2007: 7-10)

BLOG
BLOG NEDIR?

“Blog” Ingilizce ”weblog”un kisaltilmis seklidir, bu da siiregelen bilgilerin devamini saglamaya ¢alisan
internet sitelerini tanimlamak i¢in kullanilan bir terimdir. Bir blog sik sik giincellenen, giinliik tipi anlatimlarla
yer veren kisisel siteler ve makalelere link veren siteler ya da diger internet siteleridir. (Tuncer, 2007: 15)
BLOGLARIN OGRENMEYE ETKIiSi

Ogrenciler, klasik egitim sisteminde 6gretmenin anlattig1 kendilerinin dinledigi bir ortamin icerisinde
pasif olarak bulunmaktayken bloglarda aktif olarak egitime katilmaktadirlar. Ogretmeni merkezden gikartan
bloglar 6grenciyi merkeze alip 6grenciye hitap eden bir yapiya sahiptir. Klasik egitim sisteminde haftanin bes
giinil, giinde alt1 ders toplamda otuz ders saatiyle (40-45 dakika) egitim goren 6grenciler bloglarda yedi giin
yirmi dort saat egitim gorebilmektedir. Bloglarda etkili grup galismalar1 yapilabilmektedir. Dort duvardan olusan
okullarin yerine tiim diinya sinif olacaktir. Klasik egitimde gesitli dis ve i¢ etmenler yiiziinden okula gidemeyen
ogrenci, bloglardaki dersleri istedigi zaman takip edebilmektedir.

FACEBOOK
FACEBOOK NEDIR?

Bilinen ilk sosyal ag, 1997 yilinda kurulan SixDegrees’dir. 2003 yilindan sonra sosyal aglar hizla
yayginlagsmis ve kullanici sayilarinda belirgin artiglar yasanmigtir. Sosyal iletisim aglarinin diinya tizerindeki
biiylimesi inanilmaz boyuttadir. Bu aglarin i¢inde en ¢ok kullanilan1 da Facebook’tur. (Tiryakioglu ve Erzurum,
2011:1031)
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Facebook, insanlarmn arkadaslariyla iletisim kurmasini ve bilgi aligverisi yapmasini amaglayan bir
sosyal paylasim web sitesidir. 4 Subat 2004 tarihinde Harvard Universitesi 2006 sinifi 6grencisi Mark
Zuckerberg tarafindan kurulan facebook, 6ncelikle Harvard 6grencileri i¢in kurulmustu. 11 Eyliil 2006 tarihinde
ise facebook tiim e-mail adreslerine, bazi yas simirlandirmalariyla agildi. Kullanicilar diledikleri aglara; liseleri,
calisma yerleri ya da yasadig1 yerler itibarryla katilim gosterebilmektedirler.

EGITIM ARACI OLARAK FACEBOOK

Egitim araci olarak Facebook’un kullaniminin getirecegi avantajlara bakacak olursak, ortamin getirdigi
etkilesimlilik ve katilimeilik egitime de yansimalidir. Facebook’un egitimde bir arag olarak kullanilmasinin
getirebilecegi avantajlar asagidaki gibi siralanmigtir. ( Yamamoto, Demiray, Kesim, 2010, 466-468 Akt:
Tiryakioglu ve Erzurum, 2011: 1036)

Selwyn (2007) aragtirmasinda Facebook kullanimindaki egitsel temalardan birinin uygulama ve
akademik bilgilerinin paylasimi oldugu bulgulanmistir. Saunders (2008) arastirmasinda Facebook’un 6gretmen
adaylarmin kisisel ve mesleki kimliklerini iliskilendirebildikleri ve bir 6gretmen ag1 olusturma ve isbirligi yapma
amactyla kullanildigini ortaya koymustur. (Aktaran: Horzum, 2010: 614)

EGITIMDE FACEBOOKUN AVANTAJLARI

Ogrenciler istedikleri zaman istedikleri yerde okula bagli olmadan istedikleri sekilde Facebook
iizerinden egitimlerini tamamlayabilirler. Bu sayede kendilerini belli saatler arasinda egitim almak zorunda
hissetmedikleri i¢in haftanin her giinii giiniin her saati egitimlerini alabilirler. Bir 6grenci kendi Facebook
sayfasini istedigi sekilde tasarlayabilecegi icin 6grenci egitimi bireysellestirebilir. Ogrenci istedigi kadar kendi
bilgisayarinin baginda derslerini defalarca tekrar edebilir. Facebook’a eklenilen animasyon, video veya gorsel
Ogeler sayesinde cesitli 6grenme ortamlar1 tasarlanabilir ve 6grenci kendi sectigi ve daha kolay anladigi bir
O6grenme ortamindan egitimini tamamlayabilir. Facebook igerisinde kurulacak bir sanal laboratuar ile benzetim
animasyon ve etkilesimli flash uygulamalari sayesinde 6grencilere daha az maliyetli ve daha tehlikesiz deneyler
sunulabilir. Facebook {izerinden yapilan egitim de 6gretmen ve 6grencilerin bilgiye ulasma, degerlendirme,
kullanma ve etkili olarak alint1 yapma becerilerini gelistirebilmektedir.
ORNEK FACEBOOK SITESI

Virtual Classroom

Hakkinda: Yakindogu Universitesi’'nde 6gretim gorevlisi olarak ¢alisan Uz. Hiiseyin BICEN’in
“Egitimde Sosyal Paylasim Sitelerinin Kullanimi1 ve Yonetimi: Facebook ve Wiziq Sanal Simif Ornegi” konulu
Doktora Tezi Uygulamas: olarak kullandigi Facebook sayfasidir. Sayfanin adresi:
http://www.facebook.com/sanalders ‘dir. Sayfay1 2011°de hayata gegirmistir.
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Abstract

In today’s world, many significant changes occur in the field of higher education just like in other fields. Increasing the
quality of higher education, ensuring the transparency and comparability of sustainable education systems at international
level and the attempts to make such systems more practical and easily adaptable are the significant dynamics of such
changes. Considered as a mega university in the world with its well-established open and distance education system, Anadolu
University provides education services for almost half of the students enrolled in Turkish Higher Education system. Since it
is a system providing services for more than 30 years, it is now inevitable to initiate a restructuring process according to these
certain changes, for which Bologna Process has been an important trigger. The main scope of this study is to examine the
changes observed in Anadolu University open and distance education system in parallel with the attempts to adopt Bologna
Process.

Keywords: Open and Distance Education, Bologna Process, Anadolu University Open Education System
Introduction

Today, we are experiencing “information age”, in which the role of universities at social and economic level
has gained considerable importance. Therefore; it is clear that economic, scientific and technological
developments require the initiation of effective restructuring processes in higher education systems. Moreover,
the demand for higher education is also increasing during information age, which makes it necessary for higher
education systems to develop their own accountable and transparent processes.

As the inevitable effects of all these developments, the higher education systems all over the world are now
going through various transformation processes. Many countries have already initiated regional collaboration
units in order to compare their own higher education systems with others and to find common solutions. The
most comprehensive of all such collaboration attempts is Bologna process initiated in order to create a “Common
European Higher Education Area” in Europe. The number of member countries in Bologna Process is currently
47, and Turkey joined the process in 2001. In Turkey, “Council of Higher Education” has the first degree
responsibility to apply the process and do the necessary audits.

Anadolu University, which is a higher education institution well equipped with necessary scientific knowledge,
academic experience, quality human resources and technical and technological infrastructure conforming to
international standards, was entitled to provide open and distance education in Turkey according to the law
numbered 41 enacted on July 20" 1982. The worldwide changes in information and communication technology,
increasing demand for open and distance education, emergence of learner-centered educational approaches,
Bologna Process, the amendments made in legal regulations now require the restructuring of the programs
providing centralized open and distance education at Anadolu University. The current study examines this
ongoing restructuring process in the faculties providing open and distance education at Anadolu University.

2. Bologna Process and Its Development

The first steps of Bologna Process were taken in 1998 when Sorbonne Declaration was published after the
meeting held with the presence of Ministers of Education of France, Italy, Germany and England. This was the
first time when the idea of creating a “Common Higher Education Area” in Europe emerged. The Bologna
Declaration, signed by the ministers responsible for higher education systems in 29 European countries at the
meeting held in Bologna, Italy, in 1999, started the Bologna Process (Erdogan 2010, 3).

While the Sorbonne Common Declaration dated 1998 was signed by only four countries (Germany, France,

United Kingdom and Italy), a total of 29 countries were represented at the meeting held in Bologna in 1999. This
number increased to 40 in Berlin Summit held in 2003 and then reached 46 with the addition of five more
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countries and “European Commission”, which was treated as if it was a participant country. London and Leuven
meetings did not receive any applications for participation; however, the total number of member countries
became 47 at Bologna member countries’ meetings held in Vienna and Budapest in 2010 (Gumrikci and
Epskamp 2011, 13).

2.1. Action Lines of Bologna Process

The action lines of Bologna Process can be listed as follows (Glmrukgu and Epskamp 2011, 79):

e adopting clear and comparable higher education diploma and degree criteria (developing Diploma
Supplement practice to achieve that purpose)

e adopting a three-cycle system in higher education; namely undergraduate, graduate and postgraduate cycles
e adopting European Credit Transfer System (ECTS)
e promoting the mobility of students and academicians across Europe
o applying and promoting quality assurance systems network
¢ improving European dimension in higher education
e encouraging lifelong learning
e promoting active participation of students and higher education institutions in the process
e promoting the attractiveness of European Higher Education Area
e establishing a strategic cooperation between European Research Area and European Higher Education Area.

Bologna Process is a structured and continuously evaluated one. The first and the highest political level of the
process at international level is the meeting of European ministers who are responsible for higher education in
their own countries. This meeting is held once in every two years and the current situation is analyzed, new
targets are determined and public is informed about the resolutions via declarations and publications. The second
political level of the process involves Bologna Follow-up Group, which consists of the delegates responsible for
higher education in the countries involved in Bologna Process. The presidency of the group is handed over when
EU presidency changes. There are some members who consult this political structure which consists of ministers
and Bologna Follow-up Group national delegates. There is a board of directors that prepares and organizes
BFUG meetings held twice a year. The members of BFUG are responsible for the development and audit of
Bologna Process actions carried out in their own countries and across Europe (Edinsel 2008, 7).

3. Adoption of Bologna Process in Turkish Higher Education

The adoption of Bologna Process at national level means a lot of significant responsibilities to be assumed by
many stakeholders, especially higher education institutions. In Turkey, The Council of Higher Education is
responsible for the adoption and the audit of the process. The Council considers Bologna Process as an
appropriate tool to restructure the higher education system; and therefore, carries out many actions to ensure the
recognizability of higher education institutions at international level and increase their quality. Some of these
actions are sponsored by European Commission and carried out within the framework of “National Team of
Bologna Experts Project” initiated in 2004. The others are carried out by the commissions established by the
Council of Higher Education, and the actions aim at involving all higher education institutions in Turkey in the
process (Erdogan 2010, 14).

The main objective of National Team of Bologna Experts Project is to extend and activate Bologna Process at
national level in collaboration with other “national teams of experts” established in each country. Every year, the
project developed within the framework of annual plans by the authorities responsible for the higher education
system of each country and the “team of experts’” chosen to carry out the project are presented to European
Commission for approval and later following the approval, the activities determined are initiated. The related
project term expires following the submission of conclusion report and a proposal for a new project is submitted
to European Commission based on the projected priorities at national level for the next year (Edinsel 2008, 14).

In Bologna Process, it is projected that the developments should be examined across individual countries and
Europe through “Trends” and “Stocktaking” reports submitted once in every two years. The first Stocktaking
report in Bergen in 2005 was revised in London in 2007 with the inclusion of new topics, and the development
levels of countries regarding Bologna Process actions were analyzed. In this respect, the development
experienced by Turkey in 2005 and 2007 regarding Bologna activities are displayed in Table 1 (Edinsel 2008,
10).
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Table 1. The Development of Turkey regarding Bologna Process Actions

Study Topics Begen 2005 London 2007
Quality Assurance Medinm (2.00) Very Good (4.00)

e  National quality system competent with European Higher Education Medium (2) Perfect (5)

e  The cifena used and external evaluation system Medium (2) Very Good (4)

e  Student participation Medium (2) Very Good (4)

e«  Intemational participation Medium (2) Good (3)
Grading System Perfect (4.67) Very Good (4.33)

e«  Application of dual system Perfect (5) Perfect (5)

s  Passing from grade 1 to grade 2 Very Good (4) Perfect (5)

«  The number of students in dual system Perfect (5) —

e  The framework of national requirements — Good (3)
Diploma and Accreditation of Durations of Education Very Good (3.67) Very Good (4.33)

«  Diploma Supplement Very Good (4) Very Good (4)

e«  Lisbon Convention (recognition) Good (3) Very Good (4)

e  Europan Credit Transfer System Very Good (4) Perfect (5)
Lifclong Learning Good (3.00)

e Accreditation of Previous Education System Good (3)
Common Degrecs Perfect (5.00)

. Determining common degrees and accreditation Perfect (5)
GENERAL Good (3.45) Very Good (4.13)

The comparison of mean scores of Turkey with those of the countries participating Bologna Process is shown in

the figures below (Edinsel 2008, 14).
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Fig. 1- The comparison of development level of Turkey with Bologna Countries in terms of Bologna Process Actions

according to 2005 Bergen Stocktaking Report
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Fig. 2- The comparison of development level of Turkey with Bologna Countries in terms of Bologna Process Actions
according to 2007 London Stocktaking Report

4. Open and Distance Education at Anadolu University

Anadolu University, which is well equipped with necessary scientific knowledge, academic experience, quality
human resources and technical and technological infrastructure conforming to international standards, was
entitled to provide open and distance education in Turkey in 1982 through the related law. Initiated as a part of
Communication Sciences Faculty, open and distance education system at Anadolu University now carries out
these responsibilities with all its faculties and educational units in collaboration with the academicians from
other universities and experts (coursebook writing, scenario writing for TV programs and shooting, academic
councelling services) (Curabay and Demiray 2002, 24). In addition, the legal regulation stipulates: “the students
and the graduates of open education and formal education of the same departments have the same rights and
authorization”

While the demand for higher education in Turkey was 420 000 in 1981, the number of students who were able
to obtain the right to enter universities was only 54 000. In other words, the universities of the period were able
to meet only 13 % of the existing demand. On the other hand, the advancements in education technology
encouraged the idea that education should not be limited to classrooms only; therefore the application of an open
and distance education system was necessary. These ideas were put into practice and Anadolu University Open
Education Faculty started to provide education as the first faculty in Turkey according to open and distance
education system principles in 1982-83 academic year. Aiming the provision of equal education opportunities at
high standards in higher education, the faculty had 29.500 students in Economics and Business Administration
undergraduate program in its first year, which clearly showed the considerable demand for higher education and
open and distance education model.

Between 1982 and 1993, the demand for Open Education offered by Anadolu University considerably
increased. In addition to the undergraduate programs in Business Administration and Economics, a protocol was
signed with the Ministry of Education giving more than 200 000 teachers the opportunity for associate degree
and Undergraduate Degree Completion Program. Morover, the citizens of Turkish Republic of Northern Cyprus
were also given the right to register in these programs. Following the protocol signed with Ministry of Health,
two-year Nursing, Midwifery and Health Techicianship associate degree Program was established; and
Agriculture and Veterinary associate degree Program was opened according to the protocol signed with the
Ministry of Agriculture. In 1987, undergraduate and associate degree programs were initiated for Turkish
citizens living abroad in different cities of Europe within the framework of the project titled “West Europe
Project”.

In 1993, open and distance education system was restructured through a legal regulation according to the
changing needs of the period. Economics and Business Administration Programs were upgraded into 4-year
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“Economics” and “Business Administration” Faculties. A total of 17 associate degree programs were established
at Open Education Faculty between 1993 and 1997.

Organized and carried out by OSYM (Student Selection and Placement Center) at the beginning, Open
Education Exams started to be held by Anadolu University as of 1996. Another important date in the history of
Open Education system in Turkey is 1998, which initiated a new period in which new structures carrying open
and distance education beyond its classical functions were put into practice and modern communication
technologies — mainly internet - were used due to changing technological conditions and student needs. In 1993-
1994 academic year, Undergraduate Degree Completion Program practice started in collaboration with the
“Council of Higher Education” in order to ensure the integration of Open Education system to formal (face —to —
face) higher education.

A total of 12 new associate degree programs were established at Open Education Faculty between 1998 and
2008.

In 1998, the Faculty’s official webpage http://www.aof.anadolu.edu.tr Started to provide various services for
students, which is followed by the publishing of “Internet-based practice tests” to prepare students for the exams
in 1999. Anadolu University open and distance education system established a video-conferencing environment
via satellites and terrestrial broadcasting lines by collaborating with other universities. As of 1999, TV programs
titled “Preparing for Exams” are broadcast on the national state-run TV channel prior to midterms, finals and
make-up exams; one week live and one week taped programs.

For the purposes of adapting to newly developing conditions in 2001-2002 academic year, “Second
University” application was initiated, which provided opportunities to have an alternative education for those
already attending a formal education program or having graduated but aspiring to improve himself / herself in
various topics.

A total of 22 new programs in various study fields - 5 undergraduate and 17 associate degree were developed
in the faculties providing open and distance education in 2009-2010 academic year.

5. Structure of Anadolu University Open and Distance Education System

Anadolu University open and distance education system consists of three faculties; namely “Open Education”,
“Economics” and “Business Administration”. There are 48 associate degree programs, 6 undergraduate
departments and 3 Undergraduate Degree Completion Programs at “Open Education Faculty”; 5 undergraduate
departments at “Faculty of Economics”; and 2 departments offering undergraduate education at “Faculty of
Business Administration”.

There are various ways to enroll in the faculties of open and distance education system. Among those are
“centralized exam organized by OSYM (Student Selection and Placement Center)”; “YOS (International Student
Entrance Exam) administered by the university”, “undergraduate degree completion program”, “transfer from
other university” and “second university”. In 2011-2012 academic year, the numbers of students registered in the
programs and departments having academic year-based system are as follows for each faculty: Open Education
Faculty 77.222; Faculty of Economics 74.410; and Faculty of Business Administration 157.429. The current
total numbers of enrolled students at these faculties are as follows for each faculty: “Open Education Faculty”

303.094; “Faculty of Economics” 391.376; and “Faculty of Business Administration” 599.098.

Similarly, the number of students enrolled in semester/credit-based system at the programs and departments of
Open Education Faculty in 2011-2012 academic year is 109.784. The total number of currently enrolled students
in such programs and departments is 229.340. Accordingly, overall total number of students enrolled in the
system or having the right to be enrolled when the tuition fee is paid is 1.941.753.

6. Bologna Process in Anadolu University Open and Distance Education System and Restructuring
Process

As mentioned above, Anadolu University open and distance education system has been offering various
programs at different faculties for more than 30 years. This system has countinously developed with the addition
of new enrollment types and integration of various educational methods. However, when the main features of the
system are examined, a restructuring process is inevitable. In the past, education was on academic year-basis,
and the assessment required an absolute passing grade, in other words the credits given to courses were not taken
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into consideration. In addition, there were not any elective courses and the students did not have the option to
select the courses they want to take. These weaknesses produced a negative image for Anadolu University open
and distance education system as an isolated one from overall higher education system. In short, both internal
and external dynamics required an urgent restructuring in the system. Recent legal regulations in Turkish Higher
Education system stipulate the adoption of semester and credit —based system. The attempts to integrate Turkish
Higher Education System into European Higher Education Area via Bolonga Process constitute the external
dynamics of this restructuring process.

The main objectives of restructuring process have been determined as follows:

e Having two semesters in open and distance education system.
o Defining European Credit Transfer System (ECTS) for each individual course.
¢ Writing educational goals and objectives for the programs, determining learning outcomes, making lesson
plans and revising course and program contents
e Adopting an assessment system based on ECTS credit values rather than a system requiring an absolute
passing grade
In addition to these main objectives, rewriting of all course books and updating e-learning environments have
been planned in parallel with the restructuring process. At the end of this process, a new education model having
the following features will be available: focusing on mass education, transparent, accreditable, dynamic, learner-
centered, using modern technology, interactive, flexible, meeting the labor force demand of the country, reaching
individuals at all ages through its lifelong learning philosophy, and contributing to the recognizibility and
popularity of the system and the program.

To achieve this purpose, firstly, a three-year process has been planned for the restructuring of open and
distance education. This process is defined as “transformation to semester / credit system” in open and distance
education system. Open Education Faculty Teology associate degree program has been chosen for the first
program to be transformed and semester / credit system was used in the program for 2010 — 2011 academic year.
Later, other 13 programs having different education models (internship, practicum courses, face-to-face
education) were transformed into credit system. In the last year of the process, that is 2012-2013 academic year,
all the programs and departments — 13 undergarduate, 48 associate degree and 3 undergraduate degree
completion programs— at Open Education, Economics and Business Administration Faculties — will be
transformed into credit system.

Most of the programs to be transformed have been redesigned according to predetermined basic field
requirements, and later learning outcomes of all the courses have been determined in a way to meet the program
requirements, and finally, coursebooks and learning materials have been revised or replaced with new ones.

Approximately 500 courses have been transformed into credit system in the departments and programs, course
contents have been revised and the number of courses increased to more than 1000 with the addition of new
courses to the programs.

All the courses in the programs and departments have been revised by the academicians who are experts in the
field. As a result, up-to-date and rich contents have been prepared accordingly.

Adaptation procedures (grade conversions, assigning the students to new courses etc.) of nearly 2 million
students enrolled in the system have been completed.

As a requirement of Bologna process, ECTS credits were determined for all courses. In order to achieve
accurate results, the students were given questionnaires for all the courses and the credits were determined
according to the data obtained from these surveys. Anadolu University was honored with ECTS Label given by
European Commission to the higher education institutions that apply ECTS in all undergraduate and graduate
programs successfully and accurately. This label increases the prestige and quality of the institution.

As another practice of Bologna Process, “Diploma Supplement” is given by the institutions in addition to
diplomas. As a result, the degree obtained from open education system is accrediatable by other institutions and
organizations. Diploma supplement helps students to certify the talents and skills they acquired during their
education life. Anadolu University has been awarded Diploma Supplement Label Award by European
Commission the Education, Audiovisual and Culture Executive Agency — EACEA. This award is given to higher
education institutions that can give free of charge Diploma Supplement written in a commonly spoken European

222



language (English) correctly and automatically to their students who complete an undergraduate or graduate
program.

7. Conclusion

Anadolu University open and distance education has been playing an important role in meeting social needs
and the demands for higher education for 30 years. However; restructuring of the system has been a must due to
the changing conditions of today’s world. Adoption of Bologna Process has been determined as the ultimate goal
in this restructuring process. As mentioned in the action lines of Bologna Process, the objectives of restructuring
process are as follows: adopting clear and comparable higher education diploma and degree criteria (developing
Diploma Supplement practice to achieve that purpose); determining European Credit Transfer System (ECTS)
credits for all the courses in the programs and departments; applying and promoting quality assurance systems
network; encouraging lifelong learning; and placing Turkey in European Higher Education Area by meeting all
the requirements. Keeping these objectives in mind, the adaptation procedures of nearly 2 million students in all
programs and departments to this new structure have been completed. Restructuring of Anadolu University open
and distance education system, which can be considered as a mega organization due to considerably high
numerical figures, will be an exemplary practice for other higher education institutions as well. The first two
years of restructuring process has been completed successfully and is projected to be fully completed in the last
year. After the completion of the process, an exemplary open and distance education system will be established
which is suitable for the needs of the time and fully integrated to higher education systems at both national and
international levels.
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Abstract

In the last decade eLearning has proven to be a flexible and time-efficient means of studying and achieving continuing
professional development. Shift from the traditional instruction paradigm to a learning paradigm is needed in higher
education and lifelong learning. These days learning and development professionals are therefore continuously looking for
new ways of mobilizing and sharing information and knowledge between colleagues and communities in an online
environment. Many Saudi higher education institutions have adopted e-learning in some form as part of their curriculum
offering. According to 2011 Webometrics ranking King Saud University ranks first in the Arab world, 21 among all Asian
universities and 212 worldwide with regard to Web visibility and impact.

Princess Nora bint Abdulrahman University (PNU) is the first women's university in Saudi Arabia and largest women-only
university in the world. Science school at PNU is moving to a new campus next summer, the existing old building and time
limit are not suitable for building e-classrooms within the old campus.

However, Mobile learning can form another online learning option overcoming the perceived inadequacies of the existing
infrastructure of conventional e-learning. mobile network also provides unique advantages or features such as the position or
location of the device and personalization (both user preferences and device capabilities). When wireless or mobile phone
networks combined with renewable energy systems such as photo-voltaic solar panels or solar chargers they can be stand
alone systems. The exploitation of ubiquitous handheld technologies, together with wireless and mobile phone networks
enable faculties and students at science school at PNU to construct mobile learning within an old campus.

The purpose of the present work is to design and implement Mobile-classrooms at PNU old campus using renewable

energy resources, and then to study the effect mobile learning has on academic student learning achievements.

Keywords: e-gap, m-learning, e-learning, renewable energy, wireless network.

Introduction:

Bridging the e-learning gap is not easy and requires several steps and adjustments. First of all we have to
implement a wireless platform for mobile learning. Mobile learning has been described as ‘paradigm-shifting’,
particularly when its focus is on learning overcoming the perceived inadequacies of existing e-learning
infrastructure. Mobile learning eliminates the need to have special computer rooms and offers teachers full
freedom to let students work with online applications whenever and wherever they need to. The second step is
to implement a stand-alone photovoltaic PV system. Standalone PV system is used to convert solar energy into
electrical energy which is used as an electrical energy source for charging mobile computing device batteries.

Mobile technology is a rapidly evolving mobile communication technology which includes local area
wireless networks by Wi-Fi, Third and fourth Generation (3G & 4G) mobile networks, and related mobile
computing devices such as mobile phones, pocket PCs, Tablet PCs, and various Personal Data Assistant (PDA)
handheld devices. It provides people with “wearable” computing ability to conveniently participate in learning
environments at anytime and anywhere.

Several studies found that m-learning did generate strong interest among the students (Rogers et. al, 2010;
Venkatesh et. al, 2006; Wang et. al, 2009). In the majority of the studies, students reported having a strong,
positive reaction to integrating m-learning into the classroom (Clarke et. al 2008, Al-Fahad, 2009; Wang, 2009;
Garrett & Jackson, 2006; Cavus & Uzunboylu, 2009; Uzunboylu et. al, 2009; Manair, 2007; Maag, 2007).
Moreover, learners found that learning with mobile devices was enjoyable (Clarke et. al, 2008; Rogers et. al,
2010, Shih et. al, 2010). Students also recognized the potential for future m-learning opportunities as new
technologies are integrated into education (Bottentuit Junior, 2008; Uzunboylu, et. al, 2009; Wyatt, et. al, 2010;
Wang, et. al, 2009; Maag, 2007) and wanted to use devices in an educational setting in the future (Maag, 2007).
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The affordable availability of mobile devices has led to an increased interest in both mobile and informal
learning environments. Mobile devices offer the potential to link learning activities inside and outside of formal
settings. Our work attempts to utilize that potential by providing students with a consistent environment to
explore, comment upon, create, share, and document learning contents using PDAs both inside and outside the
classroom.

Mobile-Learning framework

The Mobile learning system development is based on three domains, Mobile usability, wireless technology
and e-learning system. Fig.1 presents an overview of different domains in the mobile learning system.

The unique feature of the m- learning system is the mobility, teacher is mobile, learner is mobile, device is
mobile and content is mobile. Fig.2 shows mobile learning environment.

Mobile]  finternet/
device | Mobile
network

Mobile
learning
system

Mobile
usability

Wireless
technology

E-learning
system

Fig. 1(a) The domain of mobile learning system, (b)m-Learning framework.

Mobile classroom network :

Mobile classroom electronic circuit was built using laptop, PDA( and/or external portable USB hard drive),
Broadband modem ( and/or wireless router, printer, projector, smart board ) as shown in Figure(3). Student
laptops can be connected to instructor laptop either by cables or wireless connection such as Ad- Hoc Wi-Fi
connection as shown in Fig.(3).

Teacher
is mobile
Content
is mobile

Mobile
- Device is
Learning
Environment
Learner
is mobile

Fig. 2. Mobile learning environment.

Charging systems : Stand-alone Solar Photovoltaic Charging System

One of the most popular non conventional energy sources is solar energy. Standalone PV system was used to
convert the solar energy into electrical energy. The component of this system is shown in Fig.4(b) . The stand
alone system is also known as an off grid system. Fig.4(a) shows schematic diagram of the PV system while Fig,
(4-b) shows components of a standalone solar PV system used in this work, its solar panels produce 500 watts in
direct sunshine which is enough to run m-classroom circuit.

Solar Gorilla Laptop Charger has also been used to charge student laptop. The Solar Gorilla has clever
electronics built in, and its solar panels produce a staggering 10 Watts in direct sunlight, which is enough to run
almost any portable electronic device including a laptop, notebook, mobile phone, iPod, and more. Fig(4-c)
shows Solar Gorilla Laptop Charger. Students can charge their mobile device batteries either by using a stand-
alone PV system or Solar Gorilla Laptop Charger.

225



s L5, AL = e
q" 4 3 - :..._lﬂmll - u.”'pc -

/_,,:',E et St ~— 1 ( wLAN ik
&7 \ o s 2N/ =

VER 2 DVD = = POAL Pt i k\ i ) L

e R r— &
A= B & =2
A Prmre b oy st g =.';‘”’ — =

Fig.3. Classroom network.

o c A
loads H
PV array Ty
Charge  Battery T
controller  bank - (B
/1 loads
Inverter

Fig. 4(a) Schematic diagram of a stand-alone PV charging system,(b). Components of a stand-alone solar PV system

Fig.4(c) Shows Solar Gorilla Laptop Charger .

Network Configuration and software: Moodle as learning management systems: LMS software:

In this work Moodle was used as a learning management system. Moodle, a popular open source Learning
Management System (LMS), has become the central point for learning activities for many schools and
organizations. Moodle (abbreviation for Modular Object-Oriented Dynamic Learning Environment) is a free
source e-learning software platform, also known as a Course Management System, Learning Management
System, or Virtual Learning Environment (VLE). Moodle was originally developed by Martin Dougiamas to
help educators create online and offline courses with a focus on interaction and collaborative construction of
content, and is in continual evolution.(William H. Rice 1V2007). Moodle has several features considered typical
of an e-learning platform, plus some original innovations like Moodbile which is a PHP application that plugs
into Moodle web-service connectors and adjusts the look of Moodle to fit small screen devices, such as mobile
phones. We believe that adding a mobile, location aware component to Moodle could provide teachers with new
tools that could increase student engagement and make Moodle more relevant to the increasingly mobile world
we all live in. Moodle also provides an “offline” testing and development environment. There are an offline
application that could be loaded onto instructor laptop or portable memory , it would be possible for students,
even without internet access to engage the content and assignments. Student laptops can be connected to
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instructor laptop either by cables or wireless connection such as Ad- Hoc Wi-Fi connection. Fig.5(a) Shows
offline PNU Moodle homepage while Fig.5(b) Shows online PNU Moodle homepage.

Table 1. lllustrate strategies and learning activities used in this work.
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Fig.5 (a) Shows offline Moodle homepage, (b)Shows online Moodle homepage.

The Effect of m-learning Approach on Students’ Achievement in basics of electromagnetism Course at
PNU

The mobile revolution is finally here. Wherever one looks, the evidence of mobile penetration and adoption is
irrefutable: cell phones, PDAs (personal digital assistants), MP3 and MP4 players, portable game devices,
handhelds, tablets, and laptops abound. From toddlers to seniors, people are increasingly connected and are
digitally communicating with each other in ways that would have been impossible to imagine only a few years
ago. The heightened interest in mobile possibilities for teaching, learning, and research can be attributed to a
number of factors: the continuing expansion of broadband wireless networks; the explosion of power and
capacity of the next generation of cellular telephones; and the fact that mobile telephones, a familiar tool for
communications, are already fully ingrained in contemporary life as part of our social practice. Various mobile
devices have been used in mobile learning, such as wrist-worn devices, mobile phones, handheld computers, web
pads, pen tablet computers and laptop computers (Sharples & Beale, 2003). Many studies have reported
achievements in the investigation of learning interests and the effectiveness of mobile learning (Rieger & Gay,
1997; Roschelle, 2003; Tatar, Roschelle, Vahey & Penuel, 2003; Zurita & Nussbaum, 2004). For an effective
integration of mobile learning into a digital classroom environment, it is important for all students in a group to
have their own computing device equipped with wireless communication capability to conduct learning tasks
(Chan et al., 2006; Liang et al., 2005; Soloway et al., 2001). This study compared student learning achievement
in Phys221 course, which is given to second year physics student at PNU, mobile learning (ML) based class
versus a traditional (TT) class. The study was conducted over a two-year period (2009- 2010).

Phys 221 is a basics of electromagnetism course which provide an understanding of the basic principles and
applications of electromagnetic fields for physics students. Allen and Tanner (2005) have assembled a set of
seven strategies ranging from simple, easily implemented approaches to complex restructurings of the entire
course based on student-centered learning ( SCL) .Table.1 illustrate strategies and learning activities used in this
work.

Students' academic achievement was measured by looking for any significance difference in the mean scores
between the pre- and post-intervention tests and student portfolios for the ML class and at any significance
difference in mean scores for the post-intervention tests and student portfolios between the ML and the TT
classes.

Results and Discussions

There are several impediments to the successful use of information and communication technology (ICT) in
education at PNU. Various obstacles are found in implementing e-learning involving electric power
infrastructure and limited access to the Internet.
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Strategy Activities , Learner Outcomes and Assessment Student's mean score

ML TT

Pre% Post% Pre  Post%
%

Bookend Lectures Faculty members insert short interactive sessions (think-pair- 45 65 47 53
share, student writing) after every 10-20 minute lecture session
(Bonwell & Eison, 1991; Ruhl et al., 1987). They begin with an
advance organizer and finish with a classroom assessment
technique, such as a minute paper, they create a bookend lecture
(Smith, Sheppard, Johnson, & Johnson, 2005). (Pre/Post concept

tests)
Immediate Feedback via Various technologies from scratchable scantran sheets (Allen & 58 77 60 63
Classroom Technology Tanner, 2005) to personal response systems (Fies & Marshall, 2006

) were used to provide students immediate feedback through
questions on their preparation for class or concepts that arise
during class.( In- class observations via field notes; practical
testing; student portfolios)

Student Presentations and Faculty members assigned projects and reports to actively engage 40 80 45 55
Projects: students in explorations of the course material.(project assessment

worksheet)
Learning Cycle Instructional ~ Faculty members used different learning cycles to construct classes 39 69 39 51
Models that move students through a sequence of questions about the

material in a class (Why, What, How, and What if) (Harb,
Durrant, & Terry, 1991). See Ebert-May et al (1997) for a model
that moves students through engagement, exploration, explanation,
elaboration, and evaluation. (In-class observations via field notes;
quizzes; student portfolios)

Peer-Led Team Learning Students facilitated one or more cooperative learning groups in 40 75 46 66
(PLTL): course to guide exploration of problem solving, inquiry, or

discovery. (Student portfolios; interviews; tests)
Incorporating Inquiry into (In-class observations via field notes; practical testing; student 52 87 46 66
Courses portfolios)
Problem-Based Learningand  Problem-based learning (PBL) is focused experiential learning 56 78 55 60
Case Studies organized around the investigation and resolution of messy, real-world

problems. With case-based teaching, students develop skills in
analytical thinking and reflective judgment by reading and discussing
complex, real-life scenarios (Midterm and final exams.)

The field of e-learning is rapidly growing both in acceptance and variety. Within this variety, the

technological evolution of wireless/handheld (W/H) computing devices is opening new possibilities in the so
called mobile learning (m-learning). M-learning opens new learning opportunities, both in the physical and
virtual 'classroom'’ spaces. It affords various opportunities for teaching and learning,

This work explores both the potential advantages obtained through the m-learning education and the
technological challenges faced in the process. In order to illustrate the challenges, we focus our work in three
main areas, The first has to do with electric power supply, the second considers those who cannot access their
material online ( pupils who cannot access the internet) while the third is to do with the way that m-learning
affect student academic achievements.

Photovoltaic (PV) solar energy system which is used as an alternative energy source, was used as an energy
supply Fig.4 shows a diagram of a typical stand-alone PV system used in this work.

E-learning revolutionized the learning experience by making vital learning material available on-demand via
the web and a classroom’s intranet as shown in Fig.5 (a) and (b). Now the same content can be offered using
familiar wireless tools, making the learning experience even more convenient and flexible. Unlike so many
technologies that are foreign to an IT novice, or require a person to learn new skills to operate, m-learning uses
tools that most faculties and students already have in their pocket—mobile phones, PDAs, and Smartphone
handhelds. M-learning is a solution that opens new possibilities to already existing technologies. M-learning
allows student to benefit from accessing existing online resources including course material they may otherwise
ignore. Fig.5 shows online and offline Moodle homepages.

Moodle was used as an LMS for Phys 221 course materials. The results of mean score of academic
achievements of mobile learning group (ML) and traditional group (TT) are given in table.1.Table (1) presents a
brief summary of the results of this study. First column gives teaching and learning strategies used in this work.
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Second column gives activities , learner outcomes and assessment, while third column gives the average mean
score of the ML group and TT group (of both pre and post) .

The results show that there were significant differences between ML group and TT group. It is clear that
mobile learning can make a positive and significant difference in the outcome performance as measured by
average mean score and activity assessments for students using PDAs (ML). The handheld PDAs were used
successfully by instructors for personal support with timetabling, records of meetings, observations, students’
attendance and grades, images, and just-in-time information from the Internet, thus fulfilling the enabling
person-plus vision for information and communications technology (ICT) . Moreover, PDAs were used by
students and instructors to find support through;

* Internet access

« taking photos

* class administration

« diary scheduling in particular

Instructor can asks a question about subjects that have yet to be assigned or discussed in class. Students can
use the devices at their disposal to access information themselves in a matter of seconds-all without leaving their
desk. And, as was the case in this current study, practice material for an exam can be made available so students
can truly study, review and prepare for tests using a wide array of delivery options that will allow them to do this
virtually anywhere at any time.

Conclusions:

The goal of the present study is to bridge e-gaps, the energy gap and e-learning gap, at PNU old campus.
Stand-alone Photovoltaic (PV) system was used as an alternative energy source, while m-learning was used as
another online learning option to overcome the perceived inadequacies of the existing infrastructure of
conventional e-learning.

We can conclude that m-learning system has good efficiency in learning and improves students’ academic
achievement using the new technology based on PDA tools.
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Ozet

Internet teknolojisinin gelisimiyle beraber olusturulan etkilesimli ortamlarin egitim
ortamlartyla biitiinlestirilmesi "Cevrimi¢i Ogrenme Topluluklari"n1 ortaya ¢ikarmistir
(Oztiirk, 2009). Cevrimi¢i dgrenme topluluklar;, zaman ve mekandan bagimsiz olarak
ogrenci-6grenci, 6grenci-6gretmen ve dgrenci-igerik etkilesiminin oldugu, 6grencilerin farkl
bakis acilarmi goérmelerine, kendi diislincelerini sinayabilmelerine, sorularinin cevaplarini
arayabilmelerine olanak taniyan topluluklardir (Aydin, 2002). Arastirma Toplugu modeli ise
yiiksekogretimi destekleme amaciyla gelistirilmis 6zel bir ¢evrimici 6grenme toplulugudur.
Bu caligmada cevrimigi 6grenme topluluklar1 ve aragtirma toplulugu modeli iizerine bir
arastirma yapilmstir.

Anahtar Kelimeler: Cevrimi¢ci Ogrenme Toplulugu, Arastirma Toplulugu Modeli,
Toplumsal Buradalik, Bilissel Buradalik, Ogretimsel Buradalik

Abstract

Integration of interactive environments with training environments, created with the
development of internet technology, induced “Online Learning Communities”.(Oztiirk, 2009).
Online Learning Communities are the communities where there is interaction as the student-
student, student-teacher and student-content, regardless of time and place, and allows the
students to see different perspectives, test their own thoughts and to find answers to their
questions (Aydin, 2002). On the other hand, Model of community of inquiry is a special
online learning community developed to support higher education. I this study, a research has
been done on Online Learning Communities and Model of community of inquiry.

Key Words: Online Learning Communities, community of inquiry, social presence, cognitive
presence and teaching presence
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Giris

Ogrenmeyi toplumsal bir etkinlik biciminde tanimlama egilimi 6zellikle toplumsal 6grenme
yaklagimlarinin da destegi ile 6grenme topluluklart anlayiginin ve uygulamasinin gelismesine
yol agmustir. Ogrenme toplulugu, tiim tiyelerinin incelenen olguyu ya da nesneyi anla