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Editorial

Deci si on Sciences
Donald G. Perrin

For the past fie years | have been studyiagdteachingdecisionsciencegor business
executives and MBA studenfBhese uséinear programmingartificial intelligence critical-path
schedulingandExcel spreadsheet functiotesoptimize decisio®where many variables are
involved. Let me translateiginto familiar terms. . .

Linear programming enables yowith the aid of a comipter,to optimize a significant number of
variableswith a singe keystroke.For example

Airline booking systemsearchmillions of options to match yowbjectivei origin and
destinatiori andconstraints such as number arage of passengers, time and daite
travel quality of service available seatg, meals,cost and a host of other optionis
preserg anorganized listfrom which you can makgour final decision

Googlesearchegnormousdatabaseesourcesor simultaneousccurrencef keywords
and datiyou speify. It has algorithms tparse andhterpret language arattificial
intelligenceto placechoicesmost relevanto youat the top of the list of responses.

Geographic Positioning Systems (GR8able you tdocate any point on the face of the
earth and find the shortest or fastest transportation amatéocallyavailableservices It
will dynamicallyreroute you in real tim& avoid obstacles anaptimizeperformance.

Efficient schedulingis based on critial pathmethodd the conceptthatsome activities can
progress sidéy-side until a pointvheretwo or more activities must be completed in order to
proceed. lis used to scheduledustrialprocesses with fixed time frame@ritical PathMethod-
CPM) and for military purposes with variable time framBsogram Ewluation and Review
Technique- PERT).Think of PERT/CPMIlike preparing a mealhich activitiesmust be
completedn whatorder to bring the components togethiemealtime?

PERT can be used for very large projects:

Space TravelOn a May 25, 1961Presidengohn FKennealy proposed"landing a man
on the Moon and returning him safely to the Edrtly the end of the 1960Bespie many
unknowns about space trayeicluding(varigble) time frames taliscoverand develop
new technologieghe mission was achievédn scheduléusing PERT.

Mathematicafundions requiredor linear programmingPERT, artificial intelligenceand
robotics can bean bamplenentedwith AOfficed computer softwarecontaining Excel or a
similar program This means thahost canputersworldwide are already equippesiith software
capable oflevelopingand managing theselvancedechnologies.

In a world whereslectronic calculatordo arithmeticwith speed and accuraagducatordeach
manual methods and tod useof calculatorsWhenGoogle searchesan be done ooomputes
andsmart phong we insist onmemorizationAnd in an interactiveinformation richenvironment
of innovation and eXpraion, weemphasize learning from lectures and text boaksl instead
of evaluatian usingperformance testilg and portfoliosmultiple choice testare our mapr testirg
instruments.

Educationcan benefit fromadvanced technologigstartingin early childhoodand building on
this foundationthrougtout primary, secondaryand tertiaryeducationAt the same time, &
shouldfiweed the curriculum of content and methauts longer relevant for the 2tentury
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Edi t or 0BeedNazkfrem statistically large samples of learners provides excellent guidance for
instructional design and program improvement. This study shows how detailed, reliable and valid data is
used to further develop ICT skills for teacher education in Jordan.

The Degree of Satisfaction Amongst ICTE Graduates at the University of
Jordan, Difficulties they Face in Applying Technology to their Teaching
Practices and their Suggestions for Developing this Program

Khalid Ajlouni and Atta Abu Al-Haj

Jordan

Abstract

This study aimed at investigating thegilee of satisfaction among the higher diploma graduate
students of Information and Communication Technology in Education (ICTE) program at the
University of Jordan, the difficulties that faced them in handling the program'’s skills and their
suggestions tapgrade it. The population of the study consisted of all students (596 graduates in
five batches) of the program, from the summer semester 2007/2008 through the fall semester
2009/2010. The sample of the study consisted of 308 male and female teadkemna@yzing

the programs items and reviewing previous studies and theoretical literature, the researchers
compiled a questionnaire of their own to gather data. Psychometric parameters such as reliability
and validity were calculated. The results reve#ad the program's graduates were moderately

or even al most very close to highly satisfied wi
objectivesresulted im high degree of students' satisfacti@sues of educational environment,
facilitation, teaching staff, program's content as well as evaluation got a moderate degree of
students' satisfaction. Resultsowed that graduates faced, to a moderate degree, many obstacles
in using information and communication technology skills irirtbducational practices; the most
important of which within the areas mentioned above are: scarcity of time available for teachers
to use information and communication technol@@yT) aids in instruction, scarcity of financial

and morale incentives givearfthese teachers, too many students per class, scarcity or even
absence of good educational software programs at school, scarcity of computers in school's labs,
scarcity of computers connected with the internet, and slow internet connection. Most graduate
presented a set of suggestions that aimed at upgrading the program, of which the following are
the most important: teaching in detail the Flash educational software insteadloffdshioned

Visual Basic and Authorware techniques, canceling thepkbigct- related part of the course

project 1 in the preparation stage and providing quality\ants programs, as well.

Keywords: satisfaction, diplomdCTE, difficulties, implementing technology, suggestions, upgrade.

Introduction

The world has witnessen the last decade of the"28nd the early Zicenturies an incredible
progress in information and communication technology, which is accelerating day by day. The
world has become a small village, where the time and place barriers, as well as tuiseeof

and politics have really vanished. This progress has led to saving people's time and effort,
growing productivity, and upgrading the level of administration, employees and service, as well.
Therefore, educational institutions have to benefit ftbisitechnology and implement it in their
programs, curricula, and activities by learning the skills required in order to attain new
methodologies of learning which would serve the learner in his modern life needs as well as his
society, so that he can cpete in modern information society. (AbaKhail, 2004).
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Learning via the tools of information and communication technology aims at making up the
deficiency in teaching staff by virtual classes, which would make learning a right for everyone,
help in sprading technology in society, and give a wider concept of continuous learning. It,
would, also, prepare a generation of teachers and students capable of dealing with technology,
modern time skills and successive technological developments, and respornbtang to
requirements of globalization and cognitive economics. It would, moreover, provide alternative
assessment and feedback means. Empowered with the new tools, these teachers would be able to
participate in upgrading and modernizing curricula, teachiagegfies and methodologies and,
also, create a rich and varied interactive environment, overwhelmed by dialogue, educational
exchange of ideas, through which some courses, which couldn't be taught in the past, can now
easily be taught by simulation and retidg. (Altodary, 2004; AlSalem, 2004).

New and novel innovations arose as a result of this technological progress, such as computers,
educational software programs, internetpa&il, multrmedia, interactive video, satellites, local

and other nets, bothteractive and comprehensive. This led to the appearance of new concepts
linked with teaching practices, such as: individualized learning, comp@ssisted learning,
computermanaged learning;learning, dibrary, eschools, eor virtual universitiesdigital
curriculum, distance learning, videconferencing, €00oks and eencyclopedias, and others (Al
Ajlouni, 2009).

These innovations are some of the factors that supported the lefadiming process, and have
transformed it from the conventioregbproach, where the teacher is the sole source of knowledge,
and the learner in no more than a receptor of this knowledge, to the stage of interaction,
developing skills, renewing knowledge, and forming attitudes within the framework of focusing

on the larner himself .This is what the theory of constructivism, which relies on the cognitive
approach, believes in. Here, the learner is active and involved in setting up his knowledge, ideas,
and imaginations. This cannot be attained unless the learner Wirassadff is given enough

opportunity for fruitful and opeended discussion in cooperative groups, where he/she is
encouraged to raise new questions about concepts, and thus departs the current experience to a
new one. (AbdeBalam, 2005).The constructishtheory of learning is, therefore, considered a

model and a source of modern teaching methods, as well as a source of varied teaching activities.
It, moreover, stresses the importance of linking science with technology and society. In fact,

when technolgy is appropriately used, it does provide an important teaching experience, where
the learners totally control the learning environment. It could, also, be implemented as an active
means for building studentsdé kitipatidnmmthge, boosti ng
learning process, facilitating the access to information sources and improving the whole
educational process, as well. (Varasides and Mclsaaco, 2001).

Downes, Andrew, Pam, Ralph, Caroline, Rone, Margret, and Michelle, (2002) o@tiimed
objectives for using information and communication technology, and divided them into four
levels (teaching levels) as follows:

The 1™ level encouraging students to acquire information and communication skills as an
end in themselves.

The 2 level Using information and communication technology to upgrade students' ability
within the curriculum.

The 3% level: Using information and communication technology to enhance students'
abilities as a basic requirement within an integrative curricular reffostrextends beyond
what has actually been learnt.
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The 4" level: Using information and communication technology as a basic element in
reforms that aim at improving and upgrading the organizational environment of school
education itself.

Because of the vimus uses and benefits of information and communication technology in

education, many studies and researches called for the efficient implementation of the technology's

means and instruments. Glen's study (Glen, 2001) pointed out that using the camieatening

was valuable in developing studentsd | earning ar
educational experience .Morales and Roig's study (Morales and Roig, 2002), also, revealed that

using information technology in the classroom has ledtaenic i ng st udentsd achiev
creating a positive attitude among them towards the teatdmnging process, and creating a

feeling of confidence of their abilities to choose what to learn. The study has, however, revealed

that there was not enough timepi@pare programs and implement them, and, moreover, there

was fear among some teachers, fear of ruining their sovereignty and losing their jobs.

According to Armenakis, Harris and Field (Armenakis, Harris and Field, 1999), there are three
stages thiaallow teachers to go on in using information and communication technology. They
are:

1. Stage of preparation It is the stage of understanding and perception, comparing between
ideas, and the desire to use.

2. Stage of experimentation It is the stage of chaimyg behavior and shaping it in a new
way, just as an experiment.

3. Stage ofinstitutionalization : This is a high degree in using technology and a fast change
in system.

To guarantee the introduction of information and communication technology effectively i
education, there has to be an infra structure in schools, and teachers who know how to use these
skills and have positive attitudes towards the technology's role in the educational process and in
upgrading these teachers professionally. This is whatdvoake offering irservice training

programs in this technology something urgent and vital. Although teachesgrgiee training

programs might be good and accurate; however, they are not enough for giving the teacher the
capability and competence, pgadiarly in technology, which is everyday changing and always
pregnant with something new. Therefore, teachers' training is a must and should be continuous as
long as the teacher is alive lest the gap between he and his students gets wider; otherwise, all
attempts of reform and development in education would certainly collapse. (Aayasrh, 2005)

In order to realize its objectives, teachese@rvice training has to respond to teacher training
needs according to their priorities. It, also, has to be argdriccording to what is novel and
new in the field of education (Ahshkhari, 2006), and has to be studeantered, as well.
Furthermore, Information and communication technology (ICT) shouldn't be used simply as
projectors or éBlackboard learning dews; it, rather, has to be used as an integrative part and
accompanied by training, in addition to being means for communication, access , participation
and expression (UNESCO, 2003).

In a study conducted by Canning (Canning, 2000), the researcher othnembabilities that-e
teacher should possess. These includeaming course design;l@arning objectives,-arning
content, dearning strategies;learning procedures;learning evaluation,-earning working
hours, means of dealing witHearring problems that may arise while teachirgarning

classes, language systemearning expectations, emotional factors, and general information on
topics that should be addressed, as well.
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The government of Jordan, represented by the Ministry of Hdacéklieves that the teacher is

the effective and active tool in pushing the educational process towards success, and in upgrading
and renovating it continuously. This, it trusts, can be done within an integrated educational

reform which requires a humbef modern technical tools that have to be used in education. In
order to train teachers to use these technical skills and let them acquiledhsirey capabilities,

the Ministry of Education has done painstaking efforts in this context. It has offaresltraining
programs, such as the International Computer Driving License ICDL in 2001 which was intended
to train teachers how to use the computer and teaching software programs ( Ministry of
Education, 2002); Intel Teach to the Future in 2003 whiclediat helping both teachers and
students learn well knowledge and skills through using new tools like lesson programming
software and consultingresources (Ministry of Education, 2004) and Word Links program

in2004 which sought to train teachers compptegrams (Ministry of Education, 2005).
Teachersd success in these programs was a precor
number of teachers were enrolled by the Ministry at Yarmouk University by the beginning of
2005/2006 in Information andommunication Technology diploma program which was executed
with the help of Inholland and Deleft Dutch universities. This program aimed at qualifying
teachers to be able to use Information and Communication Technology inside the classroom, link
it with modern teaching methods and develop their capabilities so that they can address students
using modern means. It consisted of 6 courses (27 credit hours) distributed over 3 semesters that
lasted for a whole academic year. Lectures, bettiaas and ouatloor,in this program were

given in most cities in Jordan.(Alader AlArabi, 2006).

Another batch of teachers was enrolled in Information and Communication Technology in

Education (ICTE) high diploma program at the University of Jordan by the beginning of the
academic year 2006/2007. This program arose due
in-service teachers, especially in the field of Information and Communication Technology, and

due to the rising need of development and modernization in theWoald, in general. Scientific

and academic cooperation agreements in the domain of technology which were signed between

The University of Jordan, Afaisal International Saudi Academy and the University of Ohio also

led to the rise of this program. Theplementation of the program started from King Abdulfa 2

College for Information Technology at the University of Jordan, and under its supervision, and

extended by the beginning of the academic year 2007/2008 to reach The University -&ai Al

in thenorth of the Kingdom, AHashemia Universityandal qa6é Applied Univer si
mi ddl e and Mubéta University in the south. By t he
program was executediniAlussein | bn Tal al Unh, and Prindessy i n Mabd a
Alia and Ajloun Colleges, which are subsidiaries ofBalga Applied University. By the end of

the summer term 2008/2009 some 823 teachers (males and females) had graduated , all of them

practiced teaching , according to a statistics relkéy the Post Graduate Study Program at the

University of Jordan (University of Jordan, 2009).

This program aimed at enriching participants with many skills: cognitive, mental, analytical and
practical; skills that are related to the processes of pavoegtid communication and, moreover, all
are linked with information and communication technology. They should effectively be applied in
the learningeaching process, and any learniatated content experience has to be secured via
these skills. They shtdj also, be linked with modern teaching methodologies in order to create
new | earning environments, characterized by stim
more creative and involved in activities, and resources that call for finding ssltgisnme

problems, by means of ICT skills and resorting to evaluating that process and improving it to the
better. The program consisted of 12 courses (30 credit hours) distributed over 3 semesters that
lasted for a whole academic year. The practicalgidite program outweighed its theoretical one,

in terms of lectures (Jordan University, 2006).
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Although teacher preparation institutions have done great efforts in order to enable their output of

Information and Communication see light, and despite péaple var yi ng degree of sat
these programs, teachers do face difficulties and barriers in using this technology in their teaching
practices. The foll owing are the most prominent
deficiency ofeducational software, shortage of technical support and advice, scarcity of time

allocated to using ICT tools in education, slimiernet connection and scarcity of devices

connected with the internet. Some teachers, also, are reluctant to change thefrgedtyng

knowledge which they have been used to for a long tithagawnelandKhasawneh2008).

After reviewing some foreign and Arabic previous literature in education, a number of studies
related to the topic of degree of satisfaction to techiaming programs in education have been
found. Of these are the following:

Al-Hamran and Ajlouni compiled a study (2009) that aimed at investigating the real status of

information and communication technology in exploratory schools in Jordan. The study

community and sample consisted of all exploratory schools in Jordan, which were (105) schools,

(100) of which were inside the capital Amman, and the other (5) were outside it. The results of

the study revealed the Minbasitmogernddolsdad ucati onds
equipment, and furnish a number of software programs used by teachers in the classroom and,

moreover, some teachers were given some laptops. The results, also, pointed out that the most

curious person about information and commutidcatechnology was found to be the computer

coordinator. It, has, also disclosed that the biggest obstacle in implementing information and
communication technology in education was the @vewded classrooms (88.2%), poor internet

connection (80%0), stednt 6 s -weak ibdgl i sh (88%), and students
technol ogyd6s tools (80. 4%) .

Ababneh, Sheikh, Abdéflamid,Abu Lebda, Qudah and Hamid (2007) from the National Center
for Developing Human Resource®nducted an evaluative study the Information and
Communication Technology education diploma program (KADER) at Yarmouk University

aimed at providing evidence on the effectiveness of this program The study sample consisted of
(58) KADER teachers, (58) counterparts, (58) school prineigatl (174) teachers that graduated

in the academic year 2005/20@z®veral methods were used in collecting data. The study has
found out the following results:

There were some statisticaltpnsiderable differences between Kader teachers and their
counterprts (for the benefit of Kader teachers) regardsetf:effectivenessuse of ICT tools
and equipment in education, interaction level between teachers and students, use of project
dependent education and use of modern assessment means, as swell.

Leemand Limés study (Leem and Lleamingirkp@dZand t ackl ed
the strategies for boosting competences with t he
in ellearning. The study sample included (201) state and private sitiegr An opiniorpoll-

based questionnaire was prepared for this purpose. The results showed that both students and

teachers suffered from lack of support in this domain and, also, lack of enough opportunities that

would help in active enrollment in Eearning courses and programs, especially at some small

private colleges and universities. However, at universities that were looked at as big, there was

some assistance at these institutions and they had strategies to support, but that was little, and did

not count. The two researchers suggested laying out some strategies for assistance depending on

the university size (whether big, intermediate or small), upgrading quality control systems in e

learning , reinforcing assistance systems especially regdetinlfy members and students and

bolstering international cooperation in the field déarning, as well.

Al-Tarawneh conducted a study (2006) which meant to know the degree of satisfaction among
mathematics teachers in the south territory of Jordémiwniel Teach to the Future program. The
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study sample consisted of (300) teachers who have successfully passed this program at the
directorates of education in the south of the Kingdom. The study tool which consisted of a.62
item questionnaire was implemted. The items were distributed over six areas, as follows: Intel
program's training objectives, program's components, suitability of the training program for
trainees, things to train, administrative and training facilitation, and the trainer himseHtuty
revealed that the teachers were highly satisfied with Intel's program. It has, also, shown that no
statisticallyconsiderable difference in teacher satisfaction was attributed to the variables of
(gender, experience or classes taught by teaches)réBults have, however, disclosed some
statistically considerable differences in mathematics teachers satisfaction that can be attributed to
(educational qualification) and that was for the favor of those teachers who have got the High
Diploma (Al-Tarawneh, 2006).

Kozmadés study (Kozma, 2004) sought to evaluate t
both developed and developing countries, their use of computers to prepare the way for their
students for Cognitive Economics, and the level of sendffesed by the program in these

countries. This evaluative study lasted for (3) years, from 1998 through 2000. The evaluation
relied on opinions and views of teachers, students, educational supervisors and regional
coordinators, as well as on assessmestugfent learning. The study results showed that the
program offered the software and tools that assisted learners to learn better, supplied the internet
connection that enabled those learners acquire many computer skills necessary for linking them
with other schools or countries through joint projects. However, a number of obstacles that made
implementing the computerelated class training difficult were outlined. Of which are: lack of
software programs, lack of internet cables in schools, and scdrcitynputer labs, as well.

Al-Muezzinconducted atudy(2004)thataimedat evaluatingthe effectiveness dfaining programs
for secondary school teachers in the UiaEendedo train them how to useomputersfrom the
perspective ofeachersThe stuly sample consisteof (312) teachermsideand outside theity of Al-
60Ai n. The r es e dtencghestionngire fatte purpests dhis study. The study foundout
the following resultsTheteachersvere highly satisfied with the trainingggrams set up to train them
how to use the computetheyusedcomputersn teachingand wereaware of its significance and
important ple inthe educational proces$he study also found oatstatistically significant difference
regardinghe degree osatisfactiorof teachersvith computettraining programs. This difference was
attributed to gender variablend in favor ofmales However there was netatisticallysignificant
differenceconcerninghe extent to whiclhecomputers were used teaching that could be attributed
to gender. Nor was there asmtisticallysignificant differenceoncerning the degree t#facher
satisfaction with thesetraining programs or how much teachers usethputersn teachingthat could
beattributedto any of the following: experiencél to 5.6years and ovér, the nature of study subject
(scientific, humanitariah or educationadlistrict (inside, outside theity) (Al-Muezzin, 2004))

Annisoncconducted a studgAnnison, 2002) that aimeat evaluatinghe HighDiplomadistanceraining

program in ICTin Educationfor teachers who have already taken the program the University of

Plymouth, UK. T h e p rmatgrislssvaredbasically centered on howittegratethe applications

of (ICT) with theteachinglearning processThe study sample consisted(d55)teachershosen

deliberatelyfrom schoolsin the southwest of Britainand also, from outside the U.K. Allaaticipated

in the programTheresults ofthe studyrevealed hat t he tr ai rnuumhpd mpealidler amdés cur r |
training and educational needsteéchers, and made teachers understiraft he pr ogr amdés t echni
instructional skills. The study, also, concluded that the applications of ICT tools in education were in favor

of scientific, mther than humanitarian, materials.

Martin, McMillan, Gersick and Nudell completed a
which aimed at integrating technology with education. Emphasis was laid on a group of objectives related

to desired effecscaleto beobtainedthrough theapplication ofintel Teach to the Futuré\ mixture of

surveysandcase studiehas been used in this evaluatiorinvestigate carefully therogram's impact
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onseveral levels ofchool districtarticipating grade sclool, and theregion. The results discloseithat

the conditionsthat were alreadpresenin the classroomschool level as well as the regiomll have

playedan important rolén determiningwhetherteachers have transformed the lessons learned in their
traininginto their actual teachingnd that teacheideveloped their experience tininginto tangible
changesvhen theyhavelearnt enough technical skills in their classrooms, and had confidence that
their school's administration and that of itsioegsupport experimentatioand innovatiorin the
classroonm(Martin, McMillan, Gersick and Nudell, 2002)

Studyobés Problem and Questions

We are living in the age of Information and Communication Technology and there is a bad need
to incorporate this technady in all learning stages. Therefore, the University of Jordan (UJ)
coul dndt | ive away fr om t Heargimg sybtemtquicklyp ment s i n tt
stepped ito design and offeda whole academic program based on this technolbgytends to

teach teachers the skills of this technology, and to inweBts technology to upgrade learning

and education. The Ministry of Education spent lots of money to achieve that objective, and it is
eager to get additional numbers of teachers enrolled in tigeaono Being directly involved in

the academic educational environment, the two researchers noticed varying viewpoints about the
program anahoteddifficulties that faced teachers in implementing the 4@Iated skills in their
schools. Furthermorap far as the researcharan determingno gudies about the program have

so far been conductedhd a considerable period of time has elapsed since the introduction of the
program Consequently, this studyas initiatedo investigate the degree of satisfaction of

graduates with the program, and the difficulties they experienced in applying tirel&ad

skills in their educational practice. Thus, the study attempts to answer the following questions:

1. What is the degree of ssfiaction of graduates with the program?

2. What are the difficulties that faced graduates in the application ofé@ited skills in their
educational practices?

3. What are the most important suggestions needed to develop the ICT program from toéyieint
of graduates?

Study Objectives
This is a concluding evaluative study and is categorized as a study for evaluating the output. It

attempts to reveal: the degree of graduatesd sat
difficulties that faced them implementing the ICTrelated skills in their teaching practices and,

al so, it presents some of graduatesdé suggesti ons
charge of it specify the programds areas that ne

Study Importance

The importance of the study lies in the following points:

1.1t discloses the graduates6 degree of satisf
the lack of educational literature related to acquired capabilities in technical training
prograns. It, also, shows the degree to which these objectives can be realized.

2. It specifies the nature of difficulties that hinder the implementation of educational
technical skills (that have been learnt in the training programs) in real educational
practice.

3. ltaids in listing the @eacher competences in all different scholastic stages.

4, 't exclusively studies a wide range of the K
north, middle and south, which would make the results of the study more general.
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5. I, also, offers some information and new ideas about the reality of the program, which
would help in improving and upgrading it.

Operational Definitions of the Study Terms

Degree of Satisfactionlt is the estimate or rating the graduate assigns for himself o
guestionnaire items (prepared for this purpose) that measure his satisfaction with the
program in al/l of its six fields: Programbs |
content, programdbs teaching st athtibnanggr ogr amo s
evaluation in the program.

Graduates: All teachers, males and females, which have graduated from the program starting
from the summer semester 2007/2008 through Tref 2009/2010.

The Program:1 t i s one of UJOs setBiAddggrep.itlasgsifoathmee t hat f ol
semesters (30 credit hours) and its graduates are given upon finishing their study the High
Diploma certificate in Information and Communication Technology I.C.T.

Information and Communication Technology: It is an integratd system that includes
acquiring, storing and processing of information by integrating computers with visual
communication systems which include educational software, compact discs (CDs), multi
media, internet,-enail, interactive video and other innovais in technology.

Obstacles and Difficulties: Itis the estimate or rating the graduate assigns to himself on the
guestionnaire's items (which were prepared for this purpose) for the difficulties that faced
him in implementing the ICTelated skills in Is teaching practices in all five areas,
which are related to: school's conditions, educational software, teachers, students and the
internet, as well.

Limitations and Delimitations of the Study

1. Only High Diploma graduates of Information and Communicatiethnology in
Education (ICTE) at the University of Jordan U.J. were subjected to this study. It
included all the programbs graduates from th
2007/2008 through the'semester of 2000/2010. They were (308) teachers.

2. After reviewing previous theoretical literature and research in ICTE , and having outlined
the programbs technol ogical skills and anal y.
i mpl emented a questionnairebés whose reliabil

Methodology of Study and Procedures

The study followed the descriptive approach. This approach suited the nature of the study and
dealt with it as it was in reality. Data were collected from the field, categorized, analyzed, and
then conclusions were drawn.

Study Sample and Community

The study community consisted of EITE High Diploma graduates who have studied at the

U.J. and other institutes where the program was taught. As previously mentioned, they were (596)
male and female teachers distributed ffmatches, from the summer semester of 2007/2008
through the $of 2009/2010. .

Whereas the study's sample included just (308) teachers, of whom 120 were males and 188 were
females. This represents 54.41% of the all questionnaires sent to the (566&)egatuthe €

mail, or handed to them in schools where they taught. 323 questionnaires returned filled
satisfactorily, while (15) were excluded because they were either unfilled or filled
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unsatisfactorily. Table (1) shows the number of questionnairegdistd, returned, excluded and
those valid, and the corresponding percentages according to gender.

Table 1
Number of Questionnaires Distributed, Returned, Excluded and Valid

According to the Gender Variable

No of No of No of No of
Gender| questionnaires guestionnaires guestionnaires questionnaires | Percentage
distributed returned excluded valid
Males 204 128 8 120 58.82
Females 362 195 7 188 51.93
Total 566 323 15 308 54.41
Study Tool

This study aimed at investigating the degree of satisfaction vétprisgram among graduates

and the difficulties and obstacles that faced them in implementing the (ICTE) skills in their actual
teaching. To achieve this goal, the two researchers prepared the tool of the study, which is a
guestionnaire based on analyzihg program's content, on the researchers personal experience

and on related previous studies and theoretical research, as well as on some questionnaires used in

the following studies (Shammout, 2008;:Mktairy, 2007; AtAshkhari, 2006; AlTarawneh,

2006;Al-Ajlouni, 2004; AFMuezzin, 2004; Madden, et al., 2005; Duvel and Pate, 2004; Beggs

and Murphy, 2003; Wilson, et al., 2003).

The study tool consisted of four parts starting with a covering letter, as follows:

1. Part One: It contains general demographtadéout the graduate (the teacher). This

includes: (gender, practical experience, school where he/she teaches, school location,
school gender, school level, subjects taught by him/her, ICT courses he/she has taken) .

2. Part Two: It talks about the degreesatisfaction of graduates with the program. It
includes (43) items distributed over 6 domains, as follows:

The researchers used Likert's fqaint scale for estimating the degree of satisfaction as

1% domain: This consists of (5) items intended to measure the ICTE program's

objectives It includes items (1 5).

2" domain: This consists of (1) items intended to measure the ICTE program's

effectivenesslt includes items (6 16).

3rs domain: This includes (11) items intended to measure the ICTE program's

contents It includes items (1Y 25).

4™ domain: This consists of (7) items intendedrm@asure the ICTE program's
teaching staft It includes items (26 32).

5™ domain: This consists of (6) items intended to measure the ICTE program's

facilitation and teaching environment.lIt includes items (338 38).

6™ domain: This consists of (5) itemintended to measure the ICTE program's
evaluation. It includes items (39 43).

follows: (Strongly agree, Agree, Disagree, Strongly disagree) and these respereses
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given the numbers (4, 3, 2, 1), respectively. The researchers assigned the following
categories for expressing the degree of satisfaction:

A For mean values from (1.6000), i.e., comparative importance from{&®), this
refers to (high degree oéssfaction).

A For mean values from (2.03.00), i.e., comparative importance from (50.78) this
refers to (medium or moderate degree of satisfaction).

A For mean values from (3.04.00) i.e., with comparative importance from (75.01
100) this refers to (lowlegree of satisfaction).

3. Part Three: It tackles the obstacles and difficulties that faced graduates in implementing
the (ICTE) related skills in their classroom practices. It consists of (27) items distributed
over (5) domains, as follows:

1% domain: It consists of (7) items, i.e. items-7), intended to measure the
di fficulties related to schoolds environm

2" domain: It consists of (4) items, i.e., items-{8), intended to measure the
softwarerelated difficulties.

3 domain: It consists of (5) #ms, i.e., items (£26), intended to measure the
teacherrelated difficulties.

4™ domain: It consists of (5) items i.e., items (21), intended to measure student
related difficulties.

5™ domain: It consists of (6) items, i.e., items (22), designetio measure the
internetrelated obstacles.

A ln this part, the researchers hayaEnt assi gned
scale, as follows: (to a great degree, to a big degree, to an intermediate degree, to a
little degree, to a very little dege) and these responses were given the numbers
(5,4,3,2,1), respectively.

A The following categories were adopted to indicate the degree of difficulty that faced
graduates in implementing the ICTE skills in their actual teaching: For means from (1
-2.33) and Relative Importance (RI) of (0.0#46.6%) indicated a low degree of
difficulty; For means from (2.3% 3.66) and RI of (46.7%73.2%) indicated a
moderate degree of difficulty; and For means from (36J0) and RI of (73.3%

100%) indicated a high desg of difficulty.

4. Part Four: It is comprised of an open question about the most prominent suggestions to
upgrade the (ICTE) program. The most frequently mentioned suggestions appear first.

Validity of the Study

To verify the questionnaire's validity glyuestionnaire was reviewed by some referees from the
faculty members at the University of Jordan : (20) referees from King AbdtiigcBool for
Information Technology, and also other ones of different specialties at the College of Educational
Sciences like Educational Technology, Psychometric Measurement and Evaluation. It was, also,
reviewed by the director of Technological Projects at the Ministry of Education. They were all
asked to judge the items of the questionnaire in terms of their importdentty, and relevance,

and to introduce any necessary modifications for the sake of achieving the study's goal.

The researchers have benefited from the referees notes. Each item that has been accepted by 80%
of the referees was adopted, and those itemshvgot lower than 80% of the consent of referees
were modified or even deleted. Thus, the number of accepted items was (70).
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Reliability of the Study

To test the questionnaire's reliability, the researcher followed theetest Reliability method.

Thequestionnaire was applied to an exploratory sample that consisted of (30) teachers (15 males

and 15 females) chosen randomly from the original study community, before they were given the
guestionnaires. (21) days separated test and the retest sessionssRen 6 s corr el ati on ¢
for the overall degree of satisfaction of graduates with the program part was found to be (0.95),

whereas it was (0.94) for the difficulties that faced graduates in implementing ICTE related skills

in their actual teaching@.hese values were high enough to be adopted for the study's objectives.

To find out the value of the questionnaire's internal consistency, the researchers used the
Cronbachalpha equation. The internal consistency values for the degree of satisfaction of
graduates with the program were (0.91), while it was (0.93) for the part of difficulties that faced
them in implementing the ICTE related skills in actual teaching. These values are considered high
enough for the purposes of this study. Table (2) down sReasson's coefficient values for the

test retest according to Cronbach's alpha equation for internal consistency for the domains of the
two parts.

Table 2

Results of test-retest reliability coefficients (according to Pearson)
and internal consistency coefficients (according to Cronbach alpha)

Degree of Satisfaction No of Reliability Internal Consistency
Domains items | coefficient (Pearson) coefficient (Cronbach alpha)
1* domain: ICTE program
objectives 5 0.88 0.80
nd .
2 domam. ICTE program 11 0.84 0.85
effectiveness
3 domain: ICTE program content| 9 0.93 0.68
th F. H
4" domain: ICTE program teachin 7 0.95 0.68
staff
th . e
5" domain: _ICTE program facility 6 0.91 0.80
and teaching environment
th F.
6" domain: ICTE program 5 0.90 0.85
assessment
Total Degree of satisfaction 43 0.95 0.91

Domain of Difficulties

1% domain: schoetelated

difficulties ! 0.94 0.87
2" domain: educational software
related difficulties 4 0.91 0.87
rd .
3 _dpma_ln. teacherelated 5 0.80 0.63
difficulties
th .
4 _dpma_ln. studentelated 5 0.92 0.85
difficulties
th HP
5 _dpma_ln. internetelated 6 0.89 0.80
difficulties
Whole degree 27 0.94 0.93
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Results of the Study and a thorough Discussion :
I. Question One Related Results
What is the degree of satisfaction of graduates with the program?

In orde to answer this question, the researchers calculated the mean, standard deviation, relative

i mportance, order and degree for all i tems tal ki
degree of satisfaction, as Table 3 below shows.
Table 3

Mean, Standard Deviation, Relative Importance (RI), Order and degree of items
that talk about the different domains of Degree of Graduate Satisfaction with the Program

Mean Standard Relative
No Items average | Deviation | Importance Order Degree
1. Graduate Satisfactionwith the Program ObjectivesDomain

1. Consistentvith the philosophyf education and 3.19 0.61 79.8 2 high
educational developmeptojectsin Jordan

2. Clear ancexplicit for teachers 3.06 0.68 76.5 4 high

3. Emphasizes thehangingrole of the teactran 3.26 0.58 815 1 high
theteachinglearning process

4. Meets teachers needs and enhances their 3.13 0.61 78.3 3 high
professional capabilities

5. Applicable in the field of education 2.95 0.69 73.8 5 intermediate

Whole Domain 3.12 4.17 78.00 2 high
2. Graduate Satisfaction Degree with the Program Effectivenegomain

6. Gave me the ability to organize and plan well

7. Helped me in implementing new strategies .
neert)jed for curricpulum appﬁcation ? 3.19 0.63 79.8 5 high

8. Upgraded my technologgl competence in
education and enabled me implement that in 3.25 0.58 83.8 2 high
teaching

9. Improved my ability in training students in 3.00 0.67 75.0 10 intermediate
problemsolving based learning

10. | Gave me the ability to analyze curricula and ;
eniich them by Iea?/ningeac%ing activities 311 0.69 718 ! high

11. | Provided me witimeasurement areHucational
evaluatiorbasedorinciples and their applicatior 3.38 0.68 84.5 1 high
in teaching

12. Taug_ht me the_ gbllltle; o_f developing studentg 292 0.84 73.0 11 intermediate
creative and critical thinking

13. | Enabled me to produce suitable learning softv 3.91 0.59 80.3 4 high
programs for students

14. Taught_ me how to evaluate anq select the 3.05 0.62 813 3 high
educational software and websites

15. Enapled_ me des[gn the teacher webpage and 3.06 0.64 76.5 9 high
publish it on the internet

16. | Taught me the ability to use modern evaluatio
means ,like noticing, achievement bag and 3.07 0.60 76.8 8 high
setting up Exam Online

Whole Domain 3.16 0.41 79.00 1 high
3. Graduate degree of Sati sfDomani on with t

17. | Designed according to the trend of competend 3.06 0.64 76.5 9 high
necessary for teachers

18. | Agrees with the program objectives 2.94 0.54 73.5 5 intermediate

19 Agree_s with wh_at has been mentioned in 3.06 1.82 76.5 1 high
teaching materials plan

20 | Courses included various integrated subjects. 2.93 0.63 73.3 6 intermediate

21 | Study units are interelated and presented 2.68 0.72 67 9 intermediate

22 | Study magrials a_chleved a balance between 271 0.72 67.8 7 intermediate
theory and practice.

23 | Academic accuracy and modernity are there, 2.96 0.62 74.0 4 intermediatg
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it keeps up with modern educational and
scientific trends

24 Suitable for the scheduleddtures. 2.71 0.72 67.8 7 intermediate

25 | Content of some study materials are repeated 3.00 0.73 75.0 3 intermediate
some other ones.

4. Graduate degree of satisfaction with the teaching staff of the progra@omain

26 | Aroused teacher motivation forare learning. 3.06 1.84 76.5 2 intermediate

27 | Executed lectures in an orderly and organizeg 286 0.71 715 6 intermediate
manner.

28 | Used varied means for the different levels of 276 0.79 69.0 7 intermediate
knowledge.

29 Ad_apt_ed activities so they olal suit content and 287 0.63 718 5 intermediate
objectives.

30 Encourag_ed teachers to undertake individual 3.19 0.62 70.8 1 high
group projects.

31 _Offereq advice and practlcal training applicabl 290 0.66 725 3 intermedate
in the field of education

32 | Accepted teacher opinions and ideas and
invested their notes for the sake of achieving 2.88 0.79 72.0 4 intermediate
objectives of the program.

Whole Domain 2.93 0.55 73.25 4 intermediate
5. Graduate degree of satisfaction with the teachingnvironment and facilitation in the program Domain

33 | Efficient computers are there in labs. 3.27 0.72 81.8 2 High

34 Maintenance is available for computers and 3.00 0.74 75.0 5 intermediate
accessories.

35 | Basic educational software is available. 3.08 0.73 75.8 4 High

36 | Easy access and use of the Internet. 3.28 0.74 82.0 1 High

37 | Good antivirus programs installed. 2.22 0.977 55.5 6 intermediate

38 | Facilities such as libraries, labs, and teaching
halls are available to help in implementing the 3.15 0.75 78.8 3 high
necessary teaching and learning activities.

Whole Domain 2.99 0.56 74.75 3 Intermediatg
6. Domain of graduate satisfaction with evaluation in the program

39 | The program included different evaluative

methods at different stages. 2.96 0.63 4.0 ! intermediate

40 | The teaching materials included evaluative wg
designed to arouse a 2.66 0.66 66.5 2 intermediate
thinking.

41 When_e_valuatlng teachers, standards to achie 253 0.78 63.0 5 intermediate
objectivity were followed.

42 Instrum(_ents used to _eyaluate teachers were 264 0.75 66.0 3 intermediate
appropriate and sufficient

43 | Different forms of feedback were given to
teachers which would help in upgrading and 2.58 0.74 64.5 4 intermediate
improving their performance
Whole domain 2.68 0.56 67.0 6 intermediate
All domains 2.98 0.35 74.5 intermediate

As table (3) above shows, the degree of satisfaction of graduates with the program was generally
intermediate, with a mean of (2.98) and Relative Importandeof¥4.50%). Following is a
detailed discussion of each of the graduate degree of satisfaction domains.

1. Domain One related results: Program Objectives

With a mean average of (3.12), relative importance RI of (78.0%) and a high degree of

satisfactionthis domain was ranked the second. Four out of its five items got a high degree. Item

3, which emphasizes the changing role of the teacher in the leaiediching process, has got the

highest mean ( 3.26) and relative importance ( 81.5% ), followedtbe m ( 1 ) A agr ees
phil osophy of education and educational devel opr
mean of ( 3.19 ) and relative importance of ( 79.8% ), followed by items ( 2 ) and ( 4 ) which had
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relative importance of ( 78.3%and ( 76% ), respectively. The researchers attributed this to the

fact that the program has met the Ministry of Education’s philosophy, plans, recommendations of
conferences, national initiatives and international projects that aimed at implementir@dggh

in education, preparing the technological teacher and changing his role to carry out cognitive
economicsbased curricula which rely on technology. Therefore, the objectives of teacher

enrolment in the program were clear. These objectives do nesegptijust a goal but also they

seek to upgrade and develop the teacherdéds knowl e
in the field of education fAhas, however, got t he
and intermediate degree otiséaction. This points out that the results are reasonable because of

the lack of technical support given to schools. It might also be due to the fact that some teachers

resist change. They fear that technology might replace them at schools or in@@ase th

responsibilities in the absence of a rewarding return for them for using technology.

2. Domain Two-Related Results:Program Effectiveness

With a mean average of (3.16), relative importance of (79.0%) and a high degree of satisfaction,
this domain wasanked the first. (Nine) out of its (eleven) items got the same high degree of

satisfaction. Item (11) dAtaught-relatedppnsipjeshomet r i c
that can be used in teaching fgoteof(B£5%)hi ghest me
foll owed by item (8) Aupgraded my technol ogical
inteachingigot mean of (3.35) and relative importance

(14.13.7.6.10.16.15) with relative importance of (31.3%),(80.3%3%68(78.8%),(77.8%),

(76.8%), (76.5%), respectively. The researchers attributed that to the fact that the program had
really taught teachers and instilled in them these skills and developed them well. This is because
of the nature of the wellchosen stdy materials which were assigned to teachers and which met
their needs and the teaching requirements, in order to keep up with the incredible development in
education, especially in ICTE and which would serve the leartdaghing process. Moreover,

teaclers are quite aware of the significance of knowledge and the value of these skills, which
motivated and encouraged them to learn them, and consequently charged them with a high degree

of satisfaction. ltem (12) 0 Teantyhandonieal t he abi | it
thinkingdé, however, got the | owest mean (2.92) ¢
item(9) o0 I mproved my abi-$oktyinhg baséedi hgashudegt

a mean of (3.00) and a RI of(75.00%)anchoderate degree of satisfaction for both items.. This
might be due to inability on the part of teachers to implement these skills well in teaching. They
are considered advanced skills and need special teaching strategies and more efficient teachers.
There are now special software programs used in developing these skills, but, unfortunately, they
are not available in the program.

3. Domain Three Related Results Program Content

With a mean of (2.89), RI of (72.25%) and moderate degree of satisfactsodothain was

ranked the fifth. Of the domaindéds 9 items, both
competencies necessary for teacherso and item (1
teaching material s pl anhighestdRt (76t5%)andh alsp,fabight mean ( <
degree of satisfaction. This might be due to the deliberate care the program designers have given

to study materials, i.e. they divided these materials into special units, each contained all skills,

activities, drillsand applications necessary to achieve the objectives of the whole program.(7)

items, on the other hand, got just a moderate degree of satisfaction, the least of which in both

mean and RI was item (21)" Study units are inédsited and presented in a logi and serial

manner" which had a mean of (2.68) and a RI of (67.0%). Item (22)" Study materials achieved a

balance between theory and practice", and item (24)" Suitable for the scheduled lectures "got a

mean of (2.71) and a RI of (67.8%) for each, respely. For items (20, 18, 23, 20) values of RI

ranged from (73.3%75.0%). This might be due to limited time through which the program had
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to be executed, which meant that teachers had to strictly stick to study units according to the time
allocated foreach in the preset plan. Moreover, teachers were unable to devote any extra time for
subjects the teachers believed they were not fully taught, or there was a discrepancy between
theory and practice in teaching them.

4. Domain Four- Related Results:Teaching Staff in the Program

With a mean of (2.93), RI of (73.25%) amubderate degree of satisfaction, this domain was
ranked the fourth. Two of its 7 items got a high degree of satisfaction. They are item (30)"
Encouraged teaches to undertake individuaroup projects, and item (26)" Aroused teacher
motivation for more learniflg The former got a mean of (3.19) and a RI of (79.8%), while the
latter's mean and RI were (3.06) and (76.5%), respectively. This is attributed to the faculty

me mb e r s 6 roasbk indtivatioly ambng teachdfsirthermore, the teachers exchanged their
experiences with each other and cooperated in individual or group projects. This stemmed out
from their deep conception of the importance of team work and exchanging experieace. Fiv
items, on the other hand, got a moderate degree of satisfaction, the least of which in both mean
and Rl was item (28)" Used varied means for the different levels of knowledgeh got a

mean of (2.76) and a RI of (69.0%), followed by item (27) " Exextigctures in an orderly and
organized mannérwhich got a mean of (2.86) and a Rl of (71.5%). For items (29, 32 31) Rl
values ranged between (71.8%2.5%). This might be due to the lack of direct communication
with teachers and due to not knowing weHlchers needs regarding merging technology with
education. Moreover, there was no focal point that merges all subjects, from which activities and
tasks stem, and most faculty members, though know very well what information technology
means, however, thayight not have the enough knowledge of teaching strategies or the various
facets of education.

5. Domain FiveRelated Results: Teaching Environment and Facilitations in the Program

With a mean average of (2.99), Rl of (74.75%) and an intermediate lesagigfhction, this

domain has ranked“3Four of its six items got a high degree of satisfaction , the highest of which
in both mean and relative importance was item (36)"provides suitable and easy access to the
internet because of the good infrastruetaf the university ".It got a mean of (3.28), RI of

(82.0%) , followed by item(33)"Provide efficient computers in labs" which got a mean of (3.27)
and RI of (8108%) followed by items (38) and (35) which got RI (78.8%) and (75.8%),
respectively. The reseadrers attributed this to the University's care to carry out the program and
eliminate any obstacles and barriers that might hinder its path, by securing a sufficient number of
modern computers and their labs, connecting them with the internet, providilggrmo

educational software, and, also, providing other facilities, such as libraries, teaching halls, with
good and comfortable furniture and AC appliances. All of that helped largely in reaching that
high degree of satisfaction. Item (37):" secures gotievémus programs”, on the other hand, got

the lowest mean of (2.22) and RI of (55.5%), followed by item (34):"provides necessary
maintenance for the computers and their accessories." That could be accounted for, the
researchers say, to leaving the compugand the other hardware, for a long time, without any
maintenance, and, moreover, to the absence of goodirgiprograms loaded on those

computers, which would hinder their progress and harm their PC discs. This is what the graduates
had pointed outo, as obstacles that faced them at a percentage of (77.3%) thitiye,1and

(78.9%) in the ¥ item,

6. Domain Sixrelated results:

This domain got the lowest rank: a mean of (2.68), RI of (67.00%) and an intermediate degree of
satisfaction for alits (5) items. The highest one in terms of mean and Rl was item (39)"The
program included different evaluative methods used at different stages". It got a mean of (2.96)
and RI of (74.00%). Item (41):"Objectivitgalizing criteria among teachers werddaled ", on
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the other hand, got the least mean of (2.53) and RI of (63.3%). For the items (43, 42, 40), RI
values ranged from (64.59%66.5%).

According to the researchers, that could be due to many reasons: The evaluation methods
followed in the program @re not very good, and there is the possibility that some graduates were
affected the grades they got in the program courses. They might have mixed these grades with
judging the items in this domain.

When the results of this question were compared withlteof other related studies, it has been
found that they agree with the results of each of <QA&li, 2003; Martin et al; Annison 2002;

Kozma 2004).However, they disagree and diverge from results ofT.&rawneh, 2006; Al

Muezzin, 2004; AlYounis ad Al-Majali, 2004).The 1st study results revealed that teachers of
mathematics in the south of Jordan were highly satisfied with (Intel) program, while those results
of the 2nd study showed that teachers in the UAE were highly satisfied with the computer
training programs. However, the last study results pointed out those Faculty of Educational
Sciences students at Mu'ata University expressed their desire to modify the content of the
educational computer course to match their studies in a better way.

Il. Question Twerelated Results

What are the obstacles that face graduates in implementing the ICTE skills in their actual
teaching?

To answer this question, the researchers calculated the mean, standard deviation, relative
importance, order, and degree afisfaction for each of the items that talk about the obstacles
which faced graduates in implementing the ICTE skills in their actual teaching and in all domains
in general, as table (4) shows.

Table 4

Mean, standard deviation, relative importance, order and degree of satisfaction of
items that describe obstacles that face graduates in implementing ICTE skills in their
actual teaching

Mean Standard Importance

No. Iltems -
average| deviation percentage

Order Degree

1.Domain of Difficulties Related to School's Rvironment

1. Overcrowded classes 3.88 1.32 77.6 1 High

2. Lack of computers in school 3.66 1.22 73.2 2 Intermediate
labs

3. Computers are old, unreliable| 3.08 1.26 61.6 4 Intermediate
or with missing parts

4, Different conputer make or 2.65 1.28 53.0 7 Intermediate
specifications

5. Lack of good antvirus 3.21 1.40 64.2 3 Intermediate
programs

6. Lack of administrative suppor{ 2.92 1.39 58.4 6 Intermediate
for ICTE tools in teaching

7. Lack of technical support and| 2.94 1.40 58.8 5 Intermediate
advice

The domain as a whole 3.19 1.00 63.80 3 Intermediate
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2. Domain ofDifficulties Related to the Educational software

8. Lack of educational software | 3.80 1.17 76.0 1 High
available in school

9. Unsuitability of educatioal 3.53 1.18 70.6 4 Intermediate
software for students' level

10. | Lack of educational software | 3.66 1.14 73.2 3 Intermediate
that use good standard Arabic

11. | Lack ofquality educational 3.74 1.17 74.8 2 High
software

The domain as a whole 3.68 0.99 73.6 1 High

3. Domain ofDiff iculties Related to Teachers

12. | Lack of time devoted to 4.35 0.94 87.0 1 High
teachers to use ICTE tools in
teaching or preparing
appropriate educational
software that suits students
level

13. | Lack of teachers convinced of 2.90 1.33 58.0 4 Intermediate
the benefits of Elearning

14. | Lack of financial or moral 4.21 1.04 84.2 2 High
incentives given to teachers

15. | Implementing ICTE tools 2.25 1.37 45.0 5 Low
weakens teacher's role in
teaching

16. | Lack of coordination between| 2.97 1.32 59.4 3 Intermediate
teachers of computer and tho
other subjects

4. Domain ofDifficulties Related to Students

17. | Poor motivation on the part off 2.03 1.26 40.6 5 Low
students to learn through the
ICT tools

18. | Lack of experience on the par| 2.52 1.31 50.4 4 Intermediate
of students to implement the
ICT tools in teaching

19. | Students poor English hindery 2.84 1.42 56.8 3 Intermediate
their implementation of ICT
tools in teaching

20. | Students get sidetracked in 2.87 1.30 57.40 2 Intermediate
other things while using ICT
tools

21. | Scarcity of computers in 3.26 1.32 65.2 1 Intermediate
students' homes

Domain as a whole 2.70 1.04 54.00 5 Intermediate
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5. Domain of Difficulties Related to the Internet

22. | Scarcity of computers 3.8 1. 35 70. 0 2 Moderate
connected with the tarnet

23. | Slow internet connection or 3.54 1.24 70.8 1 Moderate
even frequent disconnection

24. | The ineffectiveness of 2.79 1.16 55.8 5 Moderate
Eduwave software

25. | Lack of censorship on the 2.77 55.4 4 Moderate
internet which means easy 1.32

accesdgo sites inconsistent wit|
our customs and traditions

26. | Scarcity of appropriate 3.07 1.18 61.4 4 Moderate
educational sites

27. | Some websites ask for ppaid | 3.13 1.28 6.2.6 3 Moderate
subscription

Domain as a whole 3.13 0.88 62.60 4 Moderate

All Domains 3.19 0.74 63.80 Moderate

As table (4) shows, graduates generally faced difficulties in implementing the ICTE skills in their
actual teaching to a moderate degree at a mean of (3.19) and RI of (63.80). Following is a
detailed discussion of eaolithe domains of difficulty.

1. Domainl-Related DifficultiesDi f f i cul ti es rel atied to School 6s E
With a mean of (3.19), RI of (63.80%) and a moderate degree of difficulty, this domain was

rankedthe. Out of its -CfowdedeamssesodemddDoviee highest m
the highest RI (77.6%) and also a high degree of
computers in school | abso which got a mean of (3
di fficulty.oelinttemomMplutcerdisfpfeei fi cati ons and make:
the | owest mean of (2.65), RI' of (53%), foll owec
using I CT tools in teaching A which dggeéofa mean ¢

difficulty for both items. For items (5, 3, 7), Rl was (64.2%%, 61.6%, 58.8%), respectively. The
researcher attributes this to the gap between the real status of infrastructure in most schools and
the requirements of using ITCE tools. These sthoneed refurbishment and improvement in

terms of teaching halls and labs, which should be-ltelhd ventilated and, moreover, fitted

with ACs and good quality computers that have regularly to beiarg programmed and

subjected to maintenance. Thessults agree with those of (Doumairi, 2008; Ababneh et al,

2007; AFAshkhari, 2006; AlHamran, 2006; AAjlouni, 2004; Martin et. al, 2002; Haris, 2002).

2.Domain 2related ResultsDifficulties Related to the Educational Software

This domain was rankithe f' It has got a mean of (3.68), Rl of (73.60%) and a high degree of
di fficulty. Out of the 4 items of this domain,

[
school so got the highest mean (3.80Qjualdynd RI of (
educational softwareo which got a mean of (3.74)
di fficulty encountered in implementing these t wc
software for student so6 Isthelenesoftheodtitens, ama&lrof of (3. &
(70. 6 %) . ltem (10) Ascarcity of educational soft

(3.66), RI of (73.2%) and a moderate degree of difficulty encountered in implementing these two
items. The researchers #itrted this to the fact that the Ministry of Education has already
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computerized and programmed most curricula and loaded them ogéte Eduwave and

teachers, as well as students, can access to these computerized materials. The presence of ready
made edcational software motivated neither the teachers nor schools to try to design or produce
any software. Moreover, the teachers, being burdened by so many scholastic tasks, did not have
enough time to produce good quality educational software. The inadeqgfrastructure at

schools, lack of modern equipment and lack of study mateleted software of specific

objectives, could also be added to these obstacles. Consequently, teachers had to resort to ready
made educational software, which did not meetstientific criteria, and most of which were
prepared in English and, also, expensive. The language barrier as well as the high cost of these
software represented a stumbling block that hindered their implementation. These results agree
with the resultshte following studies: (AAjlouni, 2009; AFHamran, 2006; Khaza'leh and

Jawarneh, 2006; Mobuslat, 2005-Ajlouni, 2004; Kozma, 2004; Harris,2000).

3. Domain3-Related Difficulties Difficulties Related to Teachers

With a mean of (3.34), RI of ((66.8%hd a moderate degree of difficulty, this domain was
ranked the second. Two of its (5) items, namely items (12) and (14), got a high degree of

di fficulty met in i mplementing them. ltem(12
toolsinteachingopr epar e appropriate educational soft
hi ghest mean (4.35) and highest RI (87.0%),
mor al incentives given to teacher shenitenis{16,h go

13) which both got a moderate degree of difficulty and a RI of (59.4%, 58.0%), respectively. ltem

(15) Al mplementing |ICTE tools weakens teacher

mean (2.25), lowest RI (45.0%) and a low degrediffitulty met in implementing the program.

The researchers attributed this to the big teaching load and the presence of too many educational
tasks imposed on teachers, the long time devoted to preparingdbetént as well as to the lack

of moral andinancial incentives given to teachers. All of that have negatively affected the
implementation of ICTE tools in teaching, These findings agree with those of the following
studies: (Doumairi, 2008; Abu-&lish, 2007; Shirawi, 2005; AZahrani, 2005; Goodis, 2001,

Harris, 2000).

4. Domain 4Related ResultsDifficulties Related to Students:

With a mean of (2.70), RI of (54.00%) and a moderate degree of difficulty, this domain was
ranked the last. Four of its five items got a moderate degree of diffithétjighest of which in
terms of both mea®candi Ry wdsciompmt €2%) i i st

) A
war €
foll
t a

1

S

uder

mean of (2.26) and RI of (65.2%), followed by it
i n

whil e us g | CT anofd2.8%) aril RiMoh(57el%), thipo itemsa(19,M.8) which

got RI of (56.8%, 50.4%), respectively. It em
| earn through the 1 CT toolsd, however, got t
also, a lav degree of difficulty met in implementing the program. This might be attributed to the

fact that most Jordanian families have at least one PC at home. The prices of PCs have recently
fallen down considerably; therefore, getting a PC is no longer an leh$Racents, also, do

realize the importance of these devices in facilitating the learning of their sons. Through these
appliances they could perform many homework assignments, activities and tasks. Modern

(1
he |

7

curricula encourage the use of ICTE tools, whichwl d | ead to enriching stud

developing their mental and practical abilities and complementing what goes inside the
classroom. The issue of getting sidetracked in other things while using ICT tools depends on how
the teacher applies thesel®in the classroom. Now these findings concur with those of the
following studies: (AlHamran, 2006; Chen, 2000; Leem and Lim, 2007).
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5. Domain 5Related ResultsDifficulties Related to the Internet:

This domain was ranked th&.4t got a mean of (33), a Rl of (62.60%) and moderate degree of
difficulty. Its (6) items got the same degree of difficulty. The highest in both mean and RI was

item (23) fASlow internet connection or even frec
andaRlof (70.0%, whil e item (25) fdALack of censorship o
access to sites inconsistent with our customs ar

(55.4%). For items (27, 26, 24), the Rl was (62.6%, 61.4%, 55.8%), respectively. Thisenas d
technical reasons. The Ministry of Education and that of Communications are jointly working to
solve this problem by linking all schools of the Kingdom by high speed fiberglass net. A
considerable part of the project has so far been accomplishelly émelend of 2011 the project

will have completely been done. As a result, the number of PCs connected with the internet will
considerably be increased.(Ministry of Education, 2008). Now these results agree with those of
the following studies in one thgn None of them considers the slow internet connection or
internet disconnection a major obstacle that hinders the internet use on the part of post graduate
students in the Faculty of Educational Studies at the University of Jordan or secondary stage
teaders in the UAE or th&IK.( Al-Hamran, 2006; Shirawi, 2006; &lahrani, 2005; Mobuslat,
2005; AlAjlouni, 2004; Kozma, 2004; Lia and Pratt, 2002; Hawakes et al, 1999).

Ill. Question 3-Related Results:
What are the major suggestions to upgrade the progmamthe poinof-view of graduates?

The researchers have analyzed and studied the most prominent suggestions given by graduates.
They appear in table (5) below in the order of their frequency and percentage.

Table 5
Frequency and Percentage of Major Suggestions to Upgrade the (ICTE) Program

Frequency of | Percentage of

No Suggestions Suggestions Frequency

1 Explaining in detail the Flash software for its incredible potential and
concordance with World Web developments, instead of teaching the 259 84.1
Visual Bast and Authorware

2 Cancelling the MSProject softwareelated part in project (1), merging 4
projects in one or two projects, and introducing Timer and Auto Run 252 81.8
programs in the projectods mat ern

3 Merging all courses of educationjist one or two courses and enrichir
Methods of Evaluation course with topics that focus on descriptive al
analytical statistics by using the statistical packages (SPSS), and off

these courses throughout the whole academic year rather than just t 247 80.2

summer vacation, so that teachers can apply what they had learnt of]

and knowledge promptly
4 Providing good antvirus programs 243 78.9
5 Providing proper maintenance for the PCs and their accessories 238 77.3
6 Providing good furnitte, such as comfortable chairs and tables 231 75.0
7 Providing modern PCs in labs 223 72.4
8 Equipping participants in the program with laptops 214 69.5
9 Focusing on the practical, rather than the theoretical, side of technol

. 201 65.3

related materials

10 Offering follow-up supervision and guidance for teachers in their sch 193 62.7

and trying to incorporate technology in their curricula
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11 Teaching Front page software, along with that of Dreamweaver, becg
. - 184 59.7
is Arabicenabled
12 Teaching irdetail Fotoshop software, and introducing Corel Draw ang
150 48.7
lllustrator software, as complements
13 Teaching Mero, Jet Audio, Video Cutter software, along with Sound 135 43.9
Forge for the incredible benefits of this software ’
14 | Resumpbn of teaching Ulead Video Studio software in the program 113 36.7
15 | Loading the PCs with the latest editions of software programs 91 205
16 Reducing the number of students in classes and labs 85 27.6
17 Giving special applications in data basesibing MsAccess program 71 23.1
18 Introducing Premier software, along with that of Movie Maker 67 21.8
19 Keeping the computer labs open for a longer time and making sure t 49 15.9
PCs are incessantly connected with internet ’
20 Giving an ideaabout programming that use the languages of VB.Net,
Oracle, Cinema 4 dimension software, along with Science 64 tool ba| 30 9.7
Smart Board program
21 Attracting quality teachers to work in the program 26 8.4
22 Raising the number of female teachéngs the number of female 16 52
students enrolled outweighs that of males '

As table (5) above shows, graduates (teachers) mentioned many suggestions to upgrade the
program, the most eaxplaniogirtdatailthe Bldsh softwareforitswa s

incredible potential and its concordance with World Web developments, instead of teaching the

Vi sual Basic and Authorwareodo. This suggestion gc
The researchers attributed that to the strong desire of the silnjdgts to upgrade and improve

their skills in implementing the ICT tools and to make use of them as much as possible in
teaching. i C-&@nojecesbftwaraelgtedtpartan pidj€ct (1), merging all projects in

one or two projects, and introduciigi mer and Aut o Run programs i n th
came next with a percentage of (81.8%). This could be explained by the importance of

reconsidering the conteof project (1) and project (2) in the design stage, and stage (3):

implementatiorof theelectronic contents in a way that meets teacher's needs in the educational

field. The suggestion fiMerging al/l courses of ec
Methods of Evaluation course with topics that focus on descriptive and analytéslcst by

using the statistical packages (SPSS), and offering these courses throughout the whole academic

year rather than just the summer vacation, so that teachers can apply what they had learnt of skills

and knowl edge pr ompt lage of (8D.2%). I Thiswevehledihat most studyp e r c e n t
subjects were quite convinced with the importance of reducing the courses of education in the

program, and focusing on just one course which is Methods of Evaluation, which is important in

t heir pr ovidaggeadantv.i riuPsr pr ograms o came next with a

foll owed by the suggestion fAProviding proper mai
which got a percentage of (77.3%). This pointed out to the lack of regular maintenathee for

PCs, and lack ofgood antii r us programs, which would hinder te
di sks. Suggestion no (22) fAraising the number of

students enroll ed out wei g hwedtpdarckrdage (0200), mal es 0, hov
proceeded by suggestion (21) Aattracting qualit.y
percentage of just (8.4%). Suggestion (20) nAgi vi
languages of VB.Net, Oracle, Cinema 4 dimensioitware, along with Science 64 tool bar and

Smart Board programo got a percentage of (9. 7%).
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percentages. The other suggestions had percentages that ranged between (15.9%) to (75.0%).
These percentages tackled gradsiate i nt er est s, needs and work at s

Recommendations
Based on the findings of the study, the researchers recommended the following:

1. Linking the programdés objectives with the pr
trying tolook for the best solutions for these problems and offering a fallpwuidance
for teachers to perfect their technical skills.

2. Focusing on teaching the Flash software skills, and reconsidering some existing software,
such as the M®roject.

3. Implementinghe ICTE skills in the program.

4. Checking that the PCs and their accessories in the university labs are regularly subjected
to maintenance, and loading them with good-wintis programs.

5. Increasing the number of PCs connected with the internet in stat@semd loading
them with multimedia programs the teachers had already studied in the program, so that
they can benefit from their applications in the teach&agning process. Moreover, trying
to set up a web site for each school and to activatestuments and teachers.

6. Conducting more studies on the influence of program on teachers, and linking that with
some variables.

References
Aayasrh, A. (2005). Sustainable professional development for teatkeaxher's Letterd33/4), 28-29.

Aba Al-Khall, F. (2004). The development of a training program based on hypermedia technology and its
effectiveness in the development of insufficient use of the global information network (Internet) for
female teachers of public schools in the Kingdom of Saudi Ardbiafuture of Arab education
10@32), 321.

Ababneh, |., Sheikh O., Abdélamid, H., Abu Lebda, K., Qudah, K., and Hamid, S. (208R)evaluation
study for the diploma program of education in information technology and communications (Kader)
National Cergr for Human Resources Development, Amman, Jordan.

AbdelSalam, M. (2005)The Effectiveness of the Proposed Constructivism Model to Correctifitle
Students Perceptions About the Concept of Primary Enéitgyy Ninth Annual Conference for
Science and Mdthematics Teachers, Beirut,-18/11/2005.

Abu alAish, F. (2007)The degree of practice teachers who have the \Alonkli Foundation program for
knowledge and skills gained from the program in the classroom educational activities and the
difficulties they face Unpublished Master Thesis, Yarmouk University, Irbid, Jordan.

Al-Ajlouni, K. (2004).An Assessment Study for the Application of ICT in the Jordanian Public Schools
paper presented at the symposium-sedional, held by the Ministry of Educatiom, ¢ollaboration
with the UNESCO Regional Office, entitled "Employment of information technology in education:
case studies, models and national experiences2082004. Amman, Jordan.

Al-Ajlouni, K. (2009). The reality of the use of ICT by the graditelents in the Faculty of Educational
Sciences at the University of Jord@irasat: Science Education, 88upplement), 43348.

Al-Ashkhari, A. (2006)The Degree of Use of Secondary Seachers in the UAE the Internet in Teaching
Unpublished Master ThesiUniversity of Jordan, Amman, Jordan.

Al-Hamran, M., & Ajlouni, K. (2009). The impact of ICT on the development of creative thinking at
Discovery school students in Jorddournal of Educational and Psychological Scient@§) 221-
244,

July 2011 24 Vol. 8. No. 7.



International Journal of Instructional Technology and Distance Learning

Al-hamran M. (2006).A field study of the reality of information and communication technology in
Discovery Schools in Jordabnpublished PhD Thesis, University of Jordan, Amman, Jordan.

Al-Kader AlArabi. (2006).Student guide: courses of study in the Educatibigloma in Information and
Communicatiorirechnology, Yarmouk University, Irbid, Jordan.

Al-Metairy, R. (2007)Assess the Knowledge and Skills of Students in the Arab Open University in
Information Technology, Communications and Attitudes towards iteérHishemite Kingdom of
JordanUnpublished Master Thesis, University of Jordan, Amman, Jordan.

Al-Muezzin, F. (2004)Evaluate the Effectiveness of Secondary Teachers Training Programs in the UAE on
the Use of Computers in Teaching from the PerspectifeathersUnpublished Master Thesis.
University of Jordan, Amman, Jordan.

Al-Ohali, K. (2003. Evaluating the Master Educational Technology program at King Saud University in
Saudi Arabia from the Perspective of Faculty Members and Studémsblished Mater Thesis,
Yarmouk University, Irbid, Jordan.

Al-Salem, A. (2004)Educational technology andlearning Riyadh: Alrushed Library.

Al-Tarawneh, A. (2006)Satisfaction Degree of Mathematics Teachers fordategram in South Jordan
Area.Unpublished Mater Thesis, University of Jordan, Amman, Jordan.

Altodary, A. (2004) Electronic School and Modern Roles for Teacldyadh: Alrushed Library.

Al-Younis, Y., and AlMajali, M. (2004). Evaluate the effectiveness of educational computer course posed
by the Faculty of Educational Sciences at the Mutah Univeitgsat,: Science EducatioB1@)
433447.

Al-Zahrani, M. (2005)The reality of the use of faculty at King Fahd University of Petroleum and Minerals
for information and communication technologyteachingUnpublished Master Thesis. University
of Jordan, Amman, Jordan.

Annison, J. (2002). Action Research: Reviewing the Implementation of a Didtaaceing Degree
Programme Utilizing Communication and Information Technolodiesrvations in Eduation and
Teaching InternationaB9(2), 95106.

Armenakis, A., Harris, S., and Field, H. (1999). Making change permanent: A model for institutionalizing
change intervention®esearch in Organizational change and Developrhi@n97128.

Beggs, J., and Mphy, C. (2003). Primary pupils and Teacher's Use of Computer at Home and School,
Journal of Educational Technolod34(1), 79-83.

Canning, W. (2000). #earning with the geacher: Considerations for online course design, Retrieved June
18, 2009, from hg:/www.elthnewsletter.com

Chen, T. (2000). The Needs Assessment of Central Ohio Secondary Vocation Teacher Education
Technology Competency (Doctoral Dissertation), The Ohio State University,JAOPA, 60/08, P.
2768.

Doumairi, M. (2008)The degree oftdld raising teachers possessing skills of ICT in kindergartens in
Amman, and their attitudes towardsltnpublished Master Thesis, University of Jordan, Amman,
Jordan.

Downes, T., Andrew, F., Pam, G., Ralph, L., Caroline, M., Rone, O., Margaret, \Mialnelle, W.
(2002). Making Better Connections: Models of Teacher Professional development for the Integration
of Informational and Communication Technology (ICT) into Classroom Practice Retrieved April 14,
2010, from:http://www.detayagav. au/schools/pightions/2002/professional htm79.

Duvel, C., and Pate, S., (2004). Computer Knowledge: Report from student self Evaliaiioa) of
Technology20(1), 1-16.

Glens, S. (2001). Communication technologies for learning New Tools and proven Strdtegies
Agriculture Education Magazin&3@), 4.

July 2011 25 Vol. 8. No. 7.



International Journal of Instructional Technology and Distance Learning

Goodison, T. (2001). Integrating ICT in the Classroom: A case study of Two Contrasting L&8sgastns,
Journal of Education Technolog34(5), 549566.

Hawakes, M., Foertsch, M.. and Youngren, B. (1999). Eduadtibechnology for Engaged Learning
District (59) Technology Program EvaluatidRIC-ED 437413.

Khasawneh, S., & Khasawneh, A. (2008). Evaluating the effectiveness of the use of technology integration
in the educational process from the perspective oltfaoembers at the Hashemite University,
Journal of Educatigr23@89) 219- 241.

Khaza'leh, T., and Jawarneh, T. (2006), Obstacles of the effective employment of information technology in
Discovery schools as perceived by teachers in the fleldlanian durnal of Science Educatip@(4)
281-292.

Kozma, R. (2004). Closing the Digital Divide: evaluation of the World links Prograarnational Journal
of Educational Developmer24(4), 361-381.

Leem, J., and lim, B. (2007). The Current eL&arning andStrategies to Enhance Education
Competitiveness in Korean Higher Education, Online Submission: International Review of Research
in Open Distance Learnin@zRIC Document Reproduction Service No. ED 496160).

Lia, K., and Pratt, K. (2002). Information and @munication technology (ICT) in Secondary schools: the
role of the Computer Coordinatdritish Journal of Educational Technolo@4 (@), 461-465.

Madden, A., Ford, N., Miller, D. and Levy (2005). Using the Internet in Teaching: The View of
PractitionergA Survey of Views of Secondary School Teachers In Sheffield, BK{ish Journal of
Educational Technologg6(2), 255280.

Martin, W., McMillan, K., Gersick, A. and Nudell, H. (2008n Evaluation of Intel Teach to the Future,
New York: Educational Deslopment Center.

Ministry of Education. (2001Lights on the CurriculumNewsletter, Directorate of curricula and School
textbooks, 2, Amman, Jordan

Ministry of Education. (2002)Lights on the CurriculumNewsletter, Directorate of curricula and School
textbooks, 3, Amman, Jordan.

Ministry of Education. (2004)Lights on the CurriculumNewsletter, Directorate of curricula and School
textbooks, 5, Amman, Jordan.

Ministry of Education. (2005)Lights on the CurriculumNewsletter, Directorate of curricutend School
textbooks, 6, Amman, Jordan.

Ministry of Education. (2009)The achievements of technological Operations and computers maintenance
Directorate at the Ministry of Education in equipping schools with computers and maintenance.
Educational techmlogy processes and computer maintenance Directorate, Amman, Jordan.

Mobuslat, M. (200k The Reality of the Use of Secondary School Teachers of ICT in Teaching in Public
Secondary schools in Ammaldnpublished Master Thesis, University of Jordan, Ammargah.

Morales, L., and Roig, G. (2002). Connecting a Technology Faculty Development Program with Student
Learning,CampusWide Information System4,9(2), 67-72.

Shammout, A. (2008) he reality of applications of ICT in teaching mathematics for the keigihtl tenth
grades in the Directorate of Educati@man's second. Unpublished Masters Thesis. University of
Jordan, Amman, Jordan.

Shirawi, N. (2006)The reality of the use of faculty members in the Sultan Qaboos University for
information and communiciain technology in teachingJnpublished Master Thesis, University of
Jordan, Amman, Jordan.

UNESCO (2003). Teacher's ICT Skills and Knowledge Needs Final report to SOEID. Retrieved March 14,
2010, fromhttp:/www.Scotland. gov.uklibrary/ict/appersectionShatm.

University of Jordan. (2006). Study Plan for the Diploma of ICT in Education Program. Amman, Jordan.

July 2011 2 Vol. 8. No. 7.



International Journal of Instructional Technology and Distance Learning

University of Jordan. (2009%tatistical Bulletin of the graduates of the Higher Diploma in Information and
Communication Technology in Education TIE). Amman, Jordan.

Varasides, C., and Mclsaac, M. (2001). Integration Technology in Teaching and Teacher Education:
Implications for Policy and Curriculum Reforfaducational Media Internationaé8(2/3), 127132.

Wilson, J., Charles, N., and Barbard 2003). Elementary hservice Teacher's Use of Computer in the
Elementary Classroordpurnal of Instructional Psycholog30(4), 250-263.

About the Author

Dr. Khalid Al-Ajlouni is an Associate Professor in Educational
Technology at the University of Jan in Ammarand StaffTutor at the
Arab Open University

K_ajlouni@aou.edu.jo

Ata Abu-Alhaj is an Assistant Professor at the University of Jordan

Email: kia@ju.edu.jo

July 2011 27 Vol. 8. No. 7.


mailto:K_ajlouni@aou.edu.jo
mailto:kia@ju.edu.jo

International Journal of Instructional Technology and Distance Learning

July 2011 28 Vol. 8. No. 7.



International Journal of Instructional Technology and Distance Learning

Editor& Note: Learning from interactive digital games attracted the attention of educators and instructional

designersi n t h e.Rand, Gysi@m Development Corporation, and IBM used mainframe computers for

the initial experiments. Interactivepr esent ati on benefited from teaching machin
programmingo of Norman Crowder, and more recently from hyp
browser using Graphic User I nterfaces (GUI Sidgaporée n the Mid 1
provided on-campus facilities where makers of computer games partnered with educators to developing

digital game-based learning. More recently, the University of Southern California School of Cinematic Arts

developed a similar venture.

Guideli €bsal |l enges, & Recommend

f oDi giGaaiBased Learning

Cheng-Chang (Sam) Pan
USA

Abstract

Digital gamebased learningOGBL) has received an enormous amount of attention recently.

This paperis intended to (a) synthesize current literature iateel areas, (b) provide research

based guidelines/heuristics for the design of educational gdmamsgh an exploratory conten

analysis, (c) address challenges@@BL development and implementation, and (d) recommend

areas for further research. Drawrofm Bl oomdés taxonomy and Gagn®ds
di fferent types of l earning outcomes, an adapt e
terms of cognitive, affective, and psychomotor domains. Another framewa#aigted from

Mal one 6s an kcdnbirset ta bulldéa plausilde basis for the content analysis.

Keywords: digital gamebased learning, garmsed learning, video games, instructional design,
instructional development, multimedia learning, compatsisted learning, computeased leaing

Introduction

This paper is intended to (a) synthesize the current literature relatigitdbgamebased
learning(DGBL), (b) provide researehased guidelines for the education game design,
(c) pinpoint challenges for tHeGBL development and in@mentation, and

(d) recommend areas that require additional research.

The concept of computer games incagted into school curriculumemains innovative to many

of educators across various levels and disciplines, but the effectiveness of the nexg learni
approach is worth the effort required to investigetefficacy from a broadgrerspectivdPivec,
2007) Is it probably becausgachers and parents are in doubt about the value of such approach
to instructior? Or, aCharskyand Mims 008)argue games are not for anybody or in all subject
content. Could this innovative appababe just another fashion statemdhtfe learning

approach is deemed effective, what education game design guidelines, or heuristics, can we
interpret from current empiritaesearch?

The motivation for this study lies in the form of skepticism as an unconvinced lens, which
originates from the aut hor 6 sTheskeplicgiewsalsod i n i nstr
shared by other opponenis¢ludingteachers and parentsith a less favorable attitude toward

the use otomputegamesd ue t o t hese gam®medmayncarsidehata (e . g . , pl
congenital threat to learninghis viewmay beattributedtda he i nstructi onal tech
historic approach thate instructional designdirst determines what performance objectives and
corresponding instructional activities are concerned within a given learning cpnoexo

selecting any appropriate technologies/media. With this in mind, the argument of gdoptin

compuger games in the curriculum in the first plat®es not appear pedagogically sound in the

first place. This is because such technol ogy adc
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instructional systems design concept, where media selection efteregerformance objectives

are translated into multiple instructional activities, including content presentation, learning
participation, assessment, and feedback (Dick, Carey, & Carey, 2004). This technology adoption
seemingly dictates the instructiortidsign from the very beginninghenperformance analysis

and needs assessmarg conductedust like other emerging technologies (e.g., Web 2.0). Are

we, the instructional technology field, putting the cart before the horses? Or, are we thinking
outsidethe box in this adoption of computer games in education as one may argue that the rise of
agames generation (see Carstens & Beck, 2004; Gee, 2003; Prensky, 2001) is the reason behind
this Arevolutiono?

Please note that majority of the cited journalctet (e.g., Social Science Citation Indexed
Journals and otheiin Tier J) in thispaperare purposively selected due to their rigorous-peer
review process adopted by each journal. In some cases, other documents (e.g., other refereed
journals) are also sght to supplement core findings when appropriékes careful review

process will assist the reader in choosing quality literature and decipbe3iBg design
rationalesImplications that arise within thjgaperwill assist both practitioners and resdansto
acquiein-depth insight@ndbetter conduct their research and developmebGBL.

Background

Games are engaging human activities (Guberman & Saxe, 2000), and the use of games is not
uncommon in education (Pivec, 2007). Games are consideredilapfmom of playing, and
playing, if introduced properly, can lead to learning (Ratad, 2003).

Concomitant with recent advances in technology formats, the use of educational games has
become increasingly digitali aneBbakea(R005) mositthptut er i z e c
when applied in a pedagogically sound manner, computer games can contribute to at least four
areas in instruction: (a) complex and diverse approaches to learning processes and outcomes, (b)
interactivity, (c) ability to addrescognitive as well as affective learning issues, and (d)

motivation forlearning (p. 455)These computer games, when integrated into the curriculum and
intended for specific learning purposes, are part of digital gzased learning (DGBL). DGBL

is defired, in its broadest terms, as a mix of learning behavior and experience that involves the
use of video/computer games in a meaningful context. In its narrow definition, DGBL is
operationalized as a mix of learning behavior and experience that occusalaefrthe

purposeful intervention of video/computer games in a defined educational context that ties into a
formal school curriculum. The former deals with a general context that may include multiple
dimensions, such as education, society, and culidrereashe latter targets learning outcomes

in close relation to school curricula.

As previously mentioned, games suggest play or playing, which is a concept tlehsgrarents

and educatorgQharsky& Mims, 2008). This concern is inevitable, considgrihe research

findings that show a strong correlation between violent video games and negative bébayiors
aggressin) according to Anderson et §2008). Reflecting user patterns and concerns, Dondi and
Mor et t i (2007) i deéonst(a)those who tish DGBE as@nirdegral partpfo s i t
the curriculum, (b) those who use DGBL as part of the curriculum, and (c) those who never use
DGBL. Dondi and Moretti contemplate a need for the field to approach all three, particularly the
last two grops. This is because both groups remain, to a varying degree, unconvinced about the
adoption of DGBLOne may argue that not all digitalbased games are violent or connote a
negative influence on human behaviors. To give a benefit of the doubt, ablghst moment,

|l et 6s assume t her eDGBIlsmagor satcongibutieto Ipamimgsouttomési t y t hat
To further the discussion of DGBL, Arnseth (2006) makes a distinction between two concepts,
playing to learn and learning to play. The concémlaying to learn emphasizes learning, where
playing (computer) games is treated as the means to an end (i.e., learning). Cortlersely,
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concept of learning to plgylaces an emphasis on game play, wherein learning is considered one
part of a summativeuman activity (i.e., mastery of a game play). Each of the two concepts leads
to a different research methodology. According to Arnseth, plapibgarn type of research

tends to be experimental or involves ctatienal methods while learnifg-play studesare

likely to be qualitative in nature.

Taking a different view of DGB| Hayes (2008) identifies two major paradigms for examining
gaming in various disciplines, such as cultural studies and anthropology. The two paradigms
differ in the context (i.ein-the-school vs. oubf-school). Generally speaking, Hayes refers the in

the-school contexts to some studies that target learning outcomes in the formal education system.

In such instances, computer games, both commercith@fhelf (COTS) and selleweloped,

are considered motivator s, and studentsd6 academi

She refers the owdf-school contexts to other studies that concentrate on gains of knowledge,
skills, and attitudes outside formal educational programhis case, researchers may study any
increases of cognitive attributes (e.g., social prokehaing) with the intervention of computer
games through socialized activities (see the work by Kim, Park, & Baek, 2009 for an example).
Despite the fact that éhaforementioned dichotomy may simplify the complexity of the research
paradigms, this identification provides a foundation for the classification and understanding of
DGBL.

DGBL has certainly come a | ong wa yphasewtheres ecei ved

it has previously never been. This achievement is attributed to (a) the rich and growing literature

contributedly it s advocalNets,Gédmer atiisomg@g ©fhdse born in

and (c) growth of the game industry (van EclQ&0 These three attributes appear inétated.

The Net Generation could encourage a booming game industry. When more game play occurs,
more researchers in different areas would dedicate themselves to the investigation of such
phenomenon on individualr@up, and societal levels, which may lead to a rich and growing

|l iterature pool. Van Eck (2006) encourages
guestion (as in, fAis DGBL effective?06) and
engagementral effectiveness and (b) context or conditions under which the learning is deemed
engaging and effective. Along these lines, the topic ofplersuggests, with good faith, a
primary focus on empirical evidence of learning outcomes of D@BEkattemptis to extract a

list of successful design features through a systematic review of sought DGBL literature. To
conduct a more focused examination, the present study adopts the narrow definition of DGBL
with a specific emphasis on DGBL and its effectivenaghé context of formal school

the f
pur st

curriculumas previously stated And, t he t ®ramedidie@irtnalngg®danmedGBL)

i nterchange abbasyedvilteharingiamgped (see Ebner & Hol zing
Devane, & Durga, 2005).

Effectiveness of Computer Games in Education

To determine whether computer games benefit teaching and learning in the seseajjaimes

need to be utilized ienvironmenswheret he games® primary purpose is t
specified instructional objectives.ddt game studies focus on the benefit issue of achieving

instructional objectives, particularly in a formal education context (Hayes, 2008). Sauvé, Renaud,

Kaufman, and Marquis (2007) suggest that this deployment be examined in at least three

domains: cogtive, affective, and psychomotor. The framework of the three predominant

domains of |l earning is supported by the work of
cited in Smith and Ragan, 2000p see an example of hdBagn® s ni ne | ea@r ni ng even

applied to the design of DGBL, please see the work by Hirumi, Appelman, Rieber, and Van Eck
(2010). Apparently, this framework seems to lean more toward the side of cognitive theories of
learning than that of ecological learning theories. The reaswvoifold. First, it is made to
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accommaodate the adopted narrow definition of DGBL. Second, the decision is to concentrate on
the learning outcomes that are relatively more measurable and more observable than others.
Findings are summarized as follows.

Using computer games as an instructional intervention, cognitive gains are evidenced in prior
research. However, the results sedusive Segers and Verhoeven (2005) repden immediate
knowledge gain in the language arts objectives of rhyming and gragissmaation in Dutch
kindergarteners. Using an ANOVA procedure, Sung, Chang, and Lee (200&dthew
usefulness of computeames in the (re)development of supet@rel hierarchical taxonomic
concepts. Rosas et al. (2003) asskthaffirst and secod graders who use custamade

Ni nt endo 0-type Ganesaab theyintegral part of curriculum outperform those that do not
have any contact with that type of game technology in areas of mathematics, reading
comprehension, and spelling. There is, howditerature that also shows a nsignificantly
different result in cognitive gains (Ke, 2008a, 2008b; McDonald & Hannafin, 2003).

Computer games also contribute to the affective domain of learning to a significant degree. A
guantitative study by Ke (20682008b) indicated that the participating elementary students in a
number of Pennsylvania schools developed more favorable attitudes toward mathematics
learning, although cognitive and metagnitive gains were not supported by the results. Wang
(2008) chimed that fifth graders in Taiwan who used Welsed games for the purposes of
formative assessment perform better than those who used&geld nofgames in terms of the
number of times those students participated in the assigned practice. §ystersult suggestd
thatlearners in the garrieased practice systeme more inclined to use computer games to
practice taught knowledge before summative assessment. The mixed design study by Rosas et al.
(2003) also repoed significant attention gains in thegsere of Nintenddike video games.

This finding indicatedhat the lower level graders who play educational games tend to have a
more positive attitde toward learning than their ngamingcounterparts.

Though there is little research on computer gsiimat lead tanotor skills increase in academics,

a highprofile study from the medical field by Rosser et al. (2007) may shed some light on the
influence of computer games on motor skills. Rosser et alddtzéesurgeons who playdeo

games more thmethreehours a week at some point in the past performed better than their
colleagues who do not play games at all in regard to laparoscopic skills and suturing capability
The significant performance is as a resulBo#o fewer errors and 27% faster costjuin.An
investigation from the healtelated field, studied by Baranowski, Buday, Thompson, and
Baranowski (2008), suppedthe argument that serious video games can exert a positive effect
on healthrelated behavior change in areas, such as dietangeh fitness attainment, and

physical activity improvement. Findings pffior studies (Betker, Desai, Nett, Kapadia, & Szturm,
2007; Janninket al, 2008) in the physical therapy area are also congruent with this argument.
Furthermore, Baranowski, Budayhompson, and Baranowski contexdhat video games are

likely to be effective in improving human performance on either of two possible conditions. First,
behavior changing proceduressich agjoal setting and attainingre incorporated in the game

play. Second, the use of engaging stories which involve behekisomge conceptsuch aghe

conflict between a protagonist and an antagpisigmbedded in the video game. Acknowledging
that not all motor skills gains are always positive, a longitudinal diydyndersoret al.(2008)

on the effect of violent video games on aggression regtitat (a) habitually playing video

games causes later (within a range of three to six months) aggressive behaviors, (b) the caused
aggression is more significant on adgent boys than girls, (c) present physical aggressiveness
can predict later physical aggressiveness, and (d) the previous results hold true across two distinct
cultures (i.e., the United States and Japan). All these results aforementioned echo thedinding
another similar study on aggressivehhaviors, conducted b¢onijn, Nije Bijvank, and Bushman
(2007), using Dutch adolescent bojs« 99, mean age = 14 yrs, SD = 1.05).
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This preliminary literature review summary suggests that there is apparentigextainty

concerning the effectiveness of GBL with regarc
fostersa need to refocus on attemptsymthesizeéhe game design guidelines/heuristics and to

concentrate on cognitive and affective gains of G&l_suggested by Squire, Giovanetto,

Devane andDurga (2005)With an emphasis on cognitive and affective domains of learning,

Vogel et al. (2006) verified a significant effect of computer games and interactive simutations

both cognitive and affectiveutcomes regardless of learners and learning situations. When

factored in moderator variables, a fuller picture of the influences of these computer applications

(i.e., games and simulations) on learning is presented (see Table 1).

Note.Moderator variableare divided by the researchers into three groups, (a) type of activity, (b)
population (including Gender, Age, and Users), and (c) computer characteristics (i.e., Control and
Realism).

This metaanalysis is deemed insightful, and its findings help baiiichseline for the present
study. According to Vogedt al.(2006), 248 studies were initially sought from electronic
databases (e.g., Psycinfo), dissertation abstracts, and references lists of collected literature.
Thirty-two of the reviewed studies wetteen selected for further analysis in order to fulfill the set
criteria. Criteria of selecting these studies are as follows:

1. Identify either cognitive or attitudinal (affective) gains as dependent variables

2. Compare the game or interactive simulation grimug control group (a.k.a. traditional
instruction)

3. Involve three moderator variables, type of activity, population, and computer
characteristics.

Out of the selected 32 articles, about one forth originate from Social Science Citation Indexed
journals, (eg., British Journal of Educational Technology, and Journal of Computer Assisted
Learning), and the most recent article sought was published in 2003. The study, indeed, serves as
a critical baseline for understanding GBL up to the present time, yet mer# ezticles need be
reviewed to contribute to the literature of gab@sed learning, considering the three attributes

(van Eck, 2006), noted previously.

It is worth noting that (computer) games, sim
apppacho) seem to be defined in a dissimilar w
Baker, 2005)Sa u v ®, Renaud, Kauf man, and Marquis (20
whimsical or artificial situation in which players are put in a positionaftd i ct 6 (p. 253
According to these four Canadian researchers, games (a) afford a type of virtual environment
through computer programs, (b) are rhbesed, (c) involve a ultimate goal to win throwgiven
challenge(s), (d) may not mimic real life evgrdnd (e) allow their players, by taking an artificial
character, to compete against each other on an individual or a group level, or against the computer
game program itself.

For clarity in usage of terminology, Sauvé, Renaud, Kaufman, and Marquis defimulation as

ffa simplified, dynamic and precise representatic
definitions of games and simulations appear to
Wainess, and Baker, 2005). When it comes to iffierences between a game and a simulation,

Sauveé et al. argue that a game differs from a simulation in two aspects. First, the goal of a game is

always concerned with some form of victory. Second, the feature of a game does not resemble

reality. Neither6 t hese aspects sustains any pure form of
Wainess, and Baker (2005) emphasize the difference from another perspective in that a game has

a linear goal structure where an attainment of a predetermined goal signals atherghme

until it is intentionally restarted whereas a simulation has dinear goal structure where its

users are able to manipulate the input to a simulated system in order for a preferred output.
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Table 1
Results of Meta-Analysis Study by Vogel et al. (2006)
Moderator Result
Variable Subgroup Question Studied Significant Reliable
Gender 1. Male When across genders or gender was not reported, are game § Yes Yes
2 Female interactive simulation more effective (than the controlug)?
3. Both When only fAFemaled is consi q Yes No, due to
4. Unspecified simulation more effective (than the control group)? low fail-safe
number
When only fAMaled is consi der Notreported | N/A
simulation more effective (timthe control group)? due to few
studies
When comparing AFemaled to i No No, due to
simulation more effective in one group than the other? low fail-safe
number
(Learner) | 1. Student When only fAiComputero (e.g., No No, due to
Control 2 Teacher trees) is considered, are game and interactive simulation morg low fail-safe
effective (than the control group)? number
3. Computer
4. Unspecified| When onl y f Sdewrd aredade andsintecadives i| Yes Yes
simulation more effective (than the control group)?
Type of 1. Interactive | When only fAlnteractive Si mullYes Yes
Activity Simulation interactive simulationra more effective (than the control group
2. Game When only fAGamed is consi der Yes No, due to
3. Unknown/ | simulation are more effective (than the control group)? low fail-safe
unspecified number
When the combined grom@ ardif Yes No, due to
AfGamed is considered, are ga low fail-safe
more effective (than the control group)? number
Age 1. Preschool When the combined group of £ Yes Yes
(<5 yrs) AMi ddl e, 0o and fAHigh (School)
2. Elementary | interactive simulation are more effective (than the control grou
(GradesK5) | when the combined group of @ Yes Yes
3. Middle considered, are game and interactive simulation are more effe,
(Grades ) (than the control group)?
4. High (912)
5. College
undergraduate
6. Adult (25
yrs or older)
7. Unknown/
unspecified
Realism 1. Phote When onl-yedlPihottiocd i s consi d Yes Yes
realistic interactive simulation more effective (than the control group)?
2. Hﬂgh Wh en o n hgyalitfiGhitogh i ke Pi ct ur es d Yes No, due to
quality game and interactive simulatiorone effective (than the control low fail-safe
Cartoonlike N
h group)? number
Pictures
3. Lowqualty | When oniquafiidy Programmed P| Yes Yes
Programmed | 9ame and interactive simulation more effective (than the contr
Pictures group)?
4.Unknown/ | When only AUnkaows/ cospiedef g Yes Yes
unspecified interactive simulation more effective (than the control group)?
Users 1. Individual When only #Alndividual 0 is c¢q VYes Yes
2. Group simulation more effective (than tlventrol group)?
3. Both
4. Unspecified When only AGroupodo is consi dg Yes Yes
simulation more effective (than the control group)?
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Vogel et al.(2006) define games and simulations in quite a similar fashion. According to &togel

al,a(cooput er) game is defined as an activity that
at i

(gives feedback)o and a (interactive) si mul
offering the options to choose or define parameters of the sionuthen observe the newly
created sequence rather than simply selecti
associates have yet to define a simulation game using their own terms. Likewise, the study by
Sauv® et al . and dadnotdurthemhe disgcyssiod 6nMbe hylorid envirorarient
(i.e., simulation games). Regardless, Kryukov and Kryukova (as cited in Wall and Ahmed, 2008)
define simulation games with three fundamental elements:

1. Any simulation game always reflects reality.
2. A simulation game is embodied in a form of social communication.
3. The evaluation of reality [is] together with selfaluation and reflection (p. 1386).

In other words, a simulation game refers to a hybrid approach by which its players interact in a
simulatedreality that emulates, evaluates, and reflects on socialized activities. However, it should
also be noted that the degree to which the two approaches (games and simulations) are blended
for a given purpose is not yet defined. The reader may wish to edfes tvork by Virvou and
Katsionis (2008), Virvou, Katsionis, and Manos (2005), and Wishart (1990) for examples of a
simulation game.

For the purpose of thigaper the investigation excludes studies on pure simulations (see
Holzinger, KickmeiefRust, Wasertheurer, & Hessger, 2009; Korakakis, Palos & Spyrellis,
2009; Ligorio & Van der Meijden, 2008) and only addresses GBL with respect to games and
simulation games as the term, gabased learning, literally suggests.

Design of Education Games

Drawnfromthenve st i gat i on st toanothenhround of raview of televand
literature that may inform us on the design of effective and affective education games. This
refocused review is based on three criteria: (a) published in Social &€dation Indexed

Journals pertaining to the education/instructional technology area, (b) indicating certain form of
empirical analysis of the collected data in cognitive and/or affective domains of learning, (c)
published in the year of 2003 or latBescriptors used include games, ganased learning,

video games, and computer games. After the screening review process, 11 journal articles are
selected for further analysis, which are included in the primary pool. Remaining articles are used
to supplemenguidelines to be extracted from the primary tool when applicable. The remainders
are named the secondary pool. In essence, the 11 articles cited confirm the effectiveness of
education games in regard to cognitive and affective domains of learning ($e@)lathich is
congruent with the overall findings of the met@alysis study by Vogelt al.(2006).

In Table 2 the three articles that do not report a significant gain in learning achievement could
have been somalidity issue of the adopted asse®nt tools (see Ebner & Holzinger, 2007 and

Ke, 2008a) or the possible Hawthorn effect (see Ke, 2008b). The four articles that are marked as
ANot measur e détermirgee anresedrépforrmed gecigon to adopt games in the
treatment. Kim, Parkand Baek (2009) argue that a massive multiple onlineptalgng game

( MMORPG) itself encourages | earnero6s/ pl ayer
Hollis, and Messina (2006) count on games for being engaging and motivating. Segers and
Verhoeven (2005) develop fun games (e.g., coloring and listening songs) to engage
kindergarteners. Sung, Chang, and Lee (2008
the content through game play and enables designers to build ariokdé&aning context.

Consequently, these researchers go beyond the

ng

0s

)

| earning achievement, suggesting they acknowl

July 2011 35 Vol. 8. No. 7.

|
or

pr

0y

€ c

af

edc



International Journal of Instructional Technology and Distance Learning

Table 2
Overview of GBL Effectiveness by Author
Significant Significant
Author coTs Genre Cognitive Gain | Affective Gain
Ebner and . .
Holzinger (2007) No Simulation Game No Yes
Ke (2008a) No Games and simulation No Yes
games

Ke (2008b) ) )

No Game and simulation game No Yes
Kim, Park, and Yes . .

' g : . Simulation Game
Baek (2009) (simulation (Gersasnga MMORPG) Yes Not Measured
game)
Papastergiou No Game Yes Yes
(2009)
Paul, Hollis, and Game (modeled on
Messina (2006) No JeopardyandHollywood Yes Not Measured
Square}

Rosas et al.
(2003) No Games Yes Yes
Segers and
Verhoeven Unspecified Games Yes Not Measured
(2005)
Sung, Chang,
and Lee (2008) No Games Yes Not Measured
Virvou,
Katsionis, and No Simulation Game Yes Yes
Manos (2005)
Wang (2008) Game (modeled oGiant

No RichesandWho Wants to Yes Yes

Be a Millionaire

LetGs now attend to key game design features of these studies. Specific attention is paid to the
information of the game(s) adopted in each study that is typically recorded in the Method section

of each paper. In a small number of studies (e.g., Rasds2003), the information is provided

in the I ntroduction/ Backgr ound -faceranodelqaisoasDr awn f
cited in Prensky, 2001) and Wishartés (1990) st
composed in an effort to buildpausible basis for this exploratory content analysis. Next, the

scheme is briefly introduced. Mal oneds three fac
frequently cited in the literature (e.g., Yu, Chang, Liu, & Chan, 2002; Charsky & Mims, 2008;

Nicol & Anderson, 2000). Challenge can be associated with concepts, such as goal, difficulty

level, and scores. Fantasy is related to imaginary ideas (e.g., role playing, story, representation,

and metaphor). Curiosity is usually concerned with unexpectedhi®afforded by visual and

r
L
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audio effects in games. Wi shart (1990) expands |
to designing education games, control. Wishart r
educational computer game may be signiftgaincreased by giving the learner control over the

action, and further enhanced by increasing the complexity of the game with color graphics or
providing challenges with a high score tableod (r
the use ofdolor) photos; challenge is represented in a score table upon completion of the game

play; control is given by two routes (paths). After the content analysis (with a 79.2%ateter

reliability rate), two additional themes are identified. As seen inr€igjlbelow, six major design

themes emerge from the attended information of adopted games.

60

50

40

30

20

10

A e B _
Challenge Fantasy Curiosity Control Usability Social

Response

Figure 1. Frequencies of occurrences of emerged themes.

Two additional identified themes are usability and social responsiveness. Both features are also

suppored by the GBL literature. Usability primarily deals with the concept of ease of use, a

concept that is commonly discussed in management information system field. Davis (1989, 1993)
developed a Technology Acceptance Model (TAM) model that posits thatdbptance of an
information system project (e.g., the Blackboarc
attitude toward the system, which is then causec
system is (i.e., usefulness) and perception of how thassystem is to use (i.e., ease of use) (see

Pan, Sivo, Gunter, & Cornell, 2005; Sivo, Pan, & Halasighn, 2007). Above all, ease of use is

an exogenous variable (similar to an independent variable), suggesting it has a direct or indirect

causal effecon all the other variables mentioned early. Social responsiveness is addressed in a

study by Barab, Thomas, Dodge, Carteaux, and Tuzun (2005), where they transcend their

commitment to society into a violenéme (e.g., no guns) video game design projest, Quest

Atlantis). According to Barab et al. (2005), a socially responsive game needs to interact with

players and further prepare them for responsible citizens, who value their own culture and
appreciate that of otherso.

Keeping in mind this briefdsus si on of the six emerged themes fr
attempt to extrapolate a list of design features (i.e., heuristics) from the analysis (see Appendix A

for more information of the analysis) by thefsee Table 3)followed by a discussiobased on

studies in the primary pool and supported by those in the secondary pool.
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Table 3
Emerged Themes and Heuristics
Theme Heuristics
Challenge 1. Set atwefold goal at equal weight: playing and learning.

2. Define difficulty in progressive levels thaé into target knowledge
(hierarchy).

Use scores to provide situation awareness and inform decisions

4. Incorporate speed in game mechanisms forkiodergarteners. The
fasterpaced and the preciser, the more engaged.

Fantasy 5. Allow learners to identifywith the content within the game using 4
storyline that they can relate to in real life or fantasy.

Curiosity 6. Timely feedback is necessary, and use direct feedback on know
level content and in the context where dichotomy is seen.

7. Design the interfee in a visually pleasant form, which does not n

to be fancy.

Control 8. Provide learner control in the game play for drill and practice
purposes.

Usability 9. Address filease of wused in the

intended for individual use.

Socialresponsivenesy 10. Exclude violent and seselated content.

Playfulness is commonly associated with computer games. Arguably, one may assume that the
fundamental characteristic, play, in any computer games, also applies to education games,
considering the@ammonality between the two variations (Bottino, Ferlino, Ott, & Tavella, 2007,
Ebner & Holzinger, 2007). The challenge aspect of an education game is considered a vital
characteristic of motivation. Challenges, when planned well and embedded in gangs of hi

interest and appeal for the intended audience, can promote learning (Rice, 2007). Thus, this
challenge feature must be planned properly. A feature of a virtual competitor or player may keep
the game challenging (Kiili, 2007). Perhaps limited time, masek involved, or rule change is

involved in higher levels of difficulty. Because the 11 studied education games, in most cases, are
developed for school use (except for Kim, Park, and Baek, 2009), these games always
communicate two distinct foci: learniragnd playing. One of creative ways to address both foci in

the game design is to tie the target content into defined difficulty levels. Similar to a challenge,
the concept of difficulty in education,games
and Baker (2005) regard these levels as goals. The end of a goal signals the beginning of another
goal or goals. Difficulty is also translated into episodes (Ke, 2008b). Furthermore, competition
suggests a contest or a game. Competition in GBL is frélguesults in a winning/losing

situation.

In some instances, competition is quantified by scores or points. This information is used for
monitoring performance and intended for better decisions (e.g., Kim, Park, and Baek, 2009). The
faster and the greatthe scores one receives, the more engaged s/he becomes (e.g., Wang, 2008).
In other types of GBLs, competition ends with a resolved problem or an accomplished mission
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(see Kiili, 2007). An important optional feature in GBinonymity-can offset the negive

impact of adverse or excessive peer competition (Yu, Chang, Liu, & Chan, 2002). In short, a

game with unsolvable challenges or problems may discourage the learners from the beginning of

the game play, whereas a game without any challenge or tre diffit y | e v el is below |
ability or computer literacy may also bore its players.

The story or narrative developed is able to help learners create a fantasized construction of self

(e.g., roleplaying a pilot or a cashier in Ke, 2008a and 200b)itercases, fantasy is built into

the content (e.g., maze games) to illustrate computer memory concepts in Papastergiou, 2009 and

a game on taxonomic concepts where kindergartners try to help a fantasized or imaginary farm

owner pack stuff to move in Sunghang, & Lee, 2008). When game activities are presented in a

context in which learners are able to relate to, developed games may stand better chances of

engaging the learners. With this in mind, Martens, Gulikers, and Bastiaens (2004) remind us that

thisi magi nary | earning/gaming context stil!]l needs

Prior research in computessisted learning (and basic instructional design theory) indicates that

feedback is one of the most effective design features of a multimedia leabjgaet (Morrison,

Ross, & Oo6Dell, 1995). In the design of GBL, the
feedback is necessary. Direct feedback seems sufficient to cope with knowledge level content

(e.g., Wang, 2008) and when a yes/no or true/fédeision is made by the learner (e.g., Sung,

Chang, & Lee, 2008). ADirect feedbacko used by E
1280) in a study on developing reasoning abilities combines different modes, including verbal

(e.g., text) and nonvesbl (e.g., sound) seems effective. The
Hannafinbs (2003) st udy WhdWastpto Bea Millidngiré8gustp op ul ar
anot her example of providing el aborateetfeedback
al. (2006) state that visual effects do contribute to learning regardless of their levels of fidelity.

Related to the concept of feedback, hints that come by request or as a surprise are also used in

education games in the literature. These hints cpaaapn a form that reduces the test question

options to a minimal number, i.e., Prune Strategy or in another form that tells what other game

players respond to a particular test question, i.e.;i@&8trategy (Wang, 2008). Both strategies

are drawn fronthe TV showWho Wants to Be a MillionaireRe (2008b) adopts a similar just

in-time hint to guide learners in the navigation. Also, a random hint is evidenced in the literature

for recollection purposes (see Virvou, Katsionis, & Manos, 2005).

Learner catrol allows for a democracy for learning by transferring the power of constructing
knowledge from the instructor or a learning system to learners themselves. Wishart (1990) reports
that given choices of learning routes or paths in an education gameysaaport better learning
performance than their counterparts not given such choice. Virvou and Katsionis (2008), in
support of learner control, argue that learners are likely to avoid situational distractions in GBL
when given options to customize thergasettings. Having said this, in order to allow for learner
control, learners must be able to possess the basic structure of the content; otherwise, the game
system (rulebased) should take control (e.g., Segers & Verhoeven, 2005; Yu, Chang, Liu, and
Chan 2002). That is to say, learner control is paramount when the learners are not entirely
unfamiliar with the content structure or after they receive some guidance from the system or the
instructor (see Kirschner, Sweller, & Clark, 2006).

Ingame designes e of wuse is a concept that appears to
game structure (e.g., Bottino, Ferlino, Ott, & Tavella, 2007; Ebner & Holzinger, 2007;

Papastergiou, 2009; Kim, Park, & Baek, 2009). Despite the effectiveness of thaituae\a

puzzle game using virtual reality, VENGAGE, Virvou, Katsionis, & Manos (2005) are

concerned about possible usability issues that occur for inexperienced learners when the

instructor (as GBL facilitator) is not available or learners are workirmugh the game by

themselves. A followup study targeting the usability issues by Virvou and Katsionis (2008)
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suggests that ease of use issues will be likely to cause distractions for learners. They suggest ease
of use issues should be resolved prioutthfer instructional implementation in spite of the
likeability of the education game.

Some GBL researchers place a unigue emphasis on a socially responsible approach to computer
game design. Supported by the study by Barab, Thomas, Dodge, Cartealixziam¢@2005), the
content analysis mentioned earlier in this paper shows evidence of considerviglence (e.g.,
Virvou, Katsionis, & Manos, 2005) and gender equity (e.g., Papastergiou, 2009) in the design.
Although one may argue that people may Ildeom a violent game (see van Eck, 2006), the
negative effect of such games on human behaviors is confirmed (e.g., Anderson et al., 2008).

The 10 game design heuristics based on the content analysis seem endorsed, to the most degree,
by Prensky (2001) in hifive cited GBL principles. His five principles are (p. 179):

Is this game fun enough that someone who is not in its target audience would want to
play it (and would learn from it)?

Do people using it think of tshde nsrel fvtersaiamse eigp?

Il s the experience addictive? Does it

is, do users rush out after they try it and
trythisdi t 6s fAway cool . 0 Do aganantistheywdnnand t o pl ay
possibly after?

produce

Are the playersodé skills in the dsheibj ect matt e

knowledge, process, procedure, ability, @tsignificantly improving at a rapid rate and
getting better the longer he or she glay

Does the game encourage reflection about what has been learned?

These five questions are intended for game designers to constantly remind themselves in the
design and development of education games. The questions are expected to address two
fundamentatlimensions: engaging (Steps8land learning (Step-4), with a philosophy in mind

that playing comes first and learning later. Prensky argues that if a computer game is not
engaging, then the game becomes no different fromMdsbd instruction (assungithe game is
Web-based). The two dimensions are expected to constantly develop and counterbalance each
other and lead to maximum learning outcomes. Both the heuristics and the principles address the
dimensions that Prensky argues for any effective educgiame. The heuristics extend the focus

and further address two other concepts, usability and social responsiveness.

Gredler (2004) sets the following five criteria for the design of education games: (p. 572)
A Winning should be based on knowledge or skillot random factors.
A The game should address important content, not trivia.

A The dynamics of the game should be easy to understand and interesting for the players
but not obstruct or distort learning.

A Students should not lose points for wrong answers.

A Game should not be zesum exercises.

From Gredlerb6s perspective, games are structur ec

rules, then winning (of the game) is determined by a calculated experience, not by chance. The
content of the gameonsists of both surface structure (e.g., point and click on the screen) and

deep structure (e.g., make a conscious decision to take an action through an active, thinking
process). While learners are able to identify with the narrative of the game, whantces the

sense of fantasy, the usability issues should be resolved to prevent distractions. On the other hand,
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she discourages double penalty, but encourage partial credit in game play, to dissolve any
potential negative psychological impactofthegame | ear ner s/ pl ayers. Gredl ¢
sense, are somewhat different from the researbhsedd 10 heuristics.

Challenges for the Education Games Development

The 10 heuristics are intended to reflect current research findings in a hope t@stepremise
in the computer game design. If we view these heuristics from multiple perspectives, we may be
able to see what challenges practitioners are faced with.

Developing a game that encompasses two distinct foci: engaging and learning (Prenskg, 2001)

a challenging task. The goal of this task i s es:¢
the game play (engaging) or seeking Athe syner gy
(van Eck, 2006, p. 18). Some researchers manage to gantedesign to the knowledge

hierarchy of a given content area in devising an akaltgropriate system (e.g., Sung, Chang, &

Lee, 2008; Ke, 2008a, 2008b). In this case, the lower level (subordinate) skills are fit for simpler

game activities or those maduced earlier in the play while the higher level (superordinate) skills

are embedded into relatively difficult activities. This abibtypropriate system can also resolve

motivation issues (e.g., boredom or frustration as a result of the game plisyeittagr too easy

or too difficult, as suggested by Inal and Cagiltay, 2007). Additionally, common features of

games (e.g., scores and fast pace) may possibly render the line between engaging (i.e., playing)

and learning blurry (see Paul, Messina, & HpI2006). However, more heuristics are needed to

assist designers in developing education games that are both easy to use and useful.

The storyline used in education games is intended to create an imaginary world in favor of
learning and engaging. Kim, kaand Baek (2009) adopted a commercialtbé&shelf (COTS)

game, where players would battle for better resources and higher levels to win the game and
become a wealthy merchant. As the game proceeds, players are supposed to learn concepts of
market econmy. This use of a COTS game suggests a good match between engaging and
learning. Because developing games specifically for school use is hardly an easy job, as
previously mentioned, advocates (e.g., Gee, 2003; Prensky, 2001) have proposed the use of
COTS @mes in the school curriculum as a viable solution from the economic viewpoint. Despite
creation of a clear and feasible procedure of game selection process, there still remain decisions
(or undefined areas) to be made by designers/instructors, suchHesethad student

responsibility for the gamgenerated content in regard to constructivist learning (van Eck, 2006)
and the effect of garAeased course content on standardized tests (Charsky & Mims, 2008).

Curiosity may entail feedback. An immediatedback capability is a common practice in the

design. Both direct feedback and elaborate feedback mechanisms are mentioned in the literature
(e.g., Papastergiou, 2009; Sung, Chang, and Lee, 2008). Intuitively, direct feedback (e.g., yes/no
or right/wrong) § used whenever there are only two options upon which to decide. This type of
feedback is also found effective when related to knowledge level (i.e., the lower level) through a
drill and practice game session (see Wang, 2008). The precise manner isvaetaborate

feedback is devised in GBL seems unknown (see Sung, Chang, and Lee, 2008). That process may
need further definition using heuristics. Appealing visual and audio effects also evoke curiosity.
Ebner and Holzinger (2007) use a red bar to showetinained time, part of an interface, both

believe, compensates for the boring content. Virvou, Katsionis, and Manos (2005) adopt an
interface that is comparable to that is found in COTS games, a practice also favored by Rosas et
al. (2003) and Tuzun (20p/Knowing all levels of realism do contribute to learning (Vogel et al.,
2006), designers still seem to embrace the myth

Rooted inherently in the constructivist approach to instruction, the practice of allowing learner
control equates to the teacher sharing the power of knowledge construction with the learners. By
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doing so, learners are enabled to choose a learning path as they see fit (e.g., by customizing the
game as described by Nicol & Anderson, 2000). If theselear s ar e not AfAabl eo

make the decision about which | earningsetrout e
| f

or otherwise embedded in the first place?
perspective?

One of the heustics described earlier is concerned with usability of the game design. Usability
testing in this case mainly addresses how easy a given education game is perceived by its target
endusers (see Nielsen, 2000). Simple game design that is less compleasansimmple storyline

may work fine for some target audiences (see Papastergiou, 2009). However, boredom can be a
concern if the game is extremely simple or not sufficiently engaging (Inal & Cagiltay, 2007).
Given the plethora of pressures on teacherdasitjners by the gaming community and its
producers, how do game designers include usability testing in the development process (e.qg.,
formative evaluation or alpha testing) with limited resources? This may require a careful planning
and coordination aheauf time depending on needed resources available.

As social responsiveness becomes a pervasive concept (Barab et al., 2005; Virvou, Katsionis, &
Manos, 2005), a socially responsible citizen would ideally want to assume the responsibility for a
better, moe positive future. This philosophical statement, while noble and we hope, desirable, is
not uniformly shared by all as having a high priority. This conflict or values struggle can (and
often does) cause extra distractions from the game design for theetssig

Conclusion

The goal of this exploratory study was to seek support from relevant literature in the hope to
extrapolate a list of GBL design heuristics. With an emphasis on research findings of the most
recent literature in GBL, the present inquirg) §ynthesized literature in several relevant areas,

(b) suggested researblased guidelines/heuristics for the design of educational games, (c)
addressed key challenges for the GBL development and implementation, and (d) recommended
areas for further reaech effort. This paper starts with a background that describes how GBL is
regarded in the literature, followed by an account of the effectiveness of GBL in terms of three
distinct learning domains. To get more focus, a review of GBL literature withdd $ist criteria

was conducted in an attempt to extract a list of game design heuristics. As a result, 10 heuristics
are identified and further discussed, mainly using studies from the primary pool as the argument
base and the rest of the sought matedaladditional support. Challenges for education game
designers are proposed by taking a critical thinking approach to the identified heuristics.

The author attempts to propose a list of design heuristics to assist education game designers in
doing an efftient job. Cautions must apply when using heuristics, though. This is partially
because GBL is a fagrowing (and wildly popular) instructional milieu. As technology advances
further, heuristics are expect e gignificance new!l v e
directions, and adaptations to what i s fast
new millennium. Because of the small sought pool of literature (even though the list is supported
by other studies), much more researchains to be uncovered. Given all that has been discussed
thus far, the author now concludes the paper with the following recommended areas for further
research.

The definition of difficulty is unknown across the board. McDonald and Hannafin (2003) define
difficulty in two dimensions: content recency (e.g., content at previous grade level vs. content at
the present grade level) and content details (e.g., specific content vs. general content). In most
GBL studies, the significance of the difficulty concepacknowledged; however, more attempts
ought to be made to further define the concept and how it is incorporated in the game design as
one aspect of game design challenge.
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Education games allow for repeated trials while learneengage and manage chabjes to

progress toward success (Sung, Chang, & Lee, 2008; Wang, 2008). Allowing, by design, the
opportunity for repeated trials and its subsequent effect on learner efficacy needs more research
dedicated to this area.

While learner control may offset vigation distractions attributed by a complex education game,

an excessive freedom of Al earning control o t hat
can potentially increase navigation (mental) efforts and consume limited internal (cognitive)

resources (Kirschner, Sweller, & Clark, 2006; Mayer & Moreno, 2003), which may lead to (a)

teacher guidance and occasional unintentional interference and (b) an adverse effect on learning.

The human cognitive load concerns game developers for two prigesygns: (a) GBL, which

involve problem solving or higher order thinking
Wainess, & Baker, 2005), and (b) GBL, to compete against commercial games, may adopt the

interface that shows complexity and sophistica{Minvou & Katsionis, 2008). To prevent

cognitive overload, O6 Nei | , Wai nes s, and Baker (
for scaffolding purposes, also concurred by Virvou and Katsionis (2008).

Considering increasi n@whatedageeb isleasnér contoriritegratedd i n GBL
into an education game that requires minimal interference from the teacher? Also, acknowledging

the limited internal capacity of human learners, how is cognitive load calculated in the design and
development ofd@ucation games that afford the maximum learning outcome? This question

further introduces another issue germane to multimedia learning design. When the level of

realism or fidelity intersects the maximum learning gains in GBL remains unknown. Can a

saturaion point be reached should there be one, as proposed by McElroy and Pan (2009)?

Due to a multiplicity of societal and technological factors, the integration of education games into
classroom instructional activities will produce and is producing a syneffgict of peer

discussions about learning in general (Segers & Verhoeven, 2005). While anecdotal evidence is
found in prior research (see Ke, 2008a, 2008b; McDonald & Hannafin, 2003), empirical research
is needed in this regard in the hope to betterdbéafucation games into class activity design.

From the review of the recent literature, the dominating purpose of education games is to rehearse
or to review the taught materials, as Appendix A suggests. A drill and practice type of game may
be a populaemerging trend in education games (Cameron & Dwyer, 2005; Ke, 2008a, 2008b;
Paul, Messina, & Hollis, 2006; Yu, Chang, Liu, & Chan, 2002). Perhaps this trend may well be
extended to stress a meaningful context, where knowledge, skills, and dispositacrsumed

from a socialcultural perspective, as EgenfeMielsen (2007) suggests.

The Hawthorne effect as related to educational game design needs further discussion. Rosas et al.
(2003) purposely design an internal control group, participants of wigoh informed of the

study but did not receive the treatment as the experimental group does. This study confirms the
existence of the Hawthorn effect in GBL studies. Researchers may neesktomime GBL

studies that suggest a nsignificant differencén learning achievement (e.g., McDonald &

Hannafin, 2003) by taking into account this threat to external validity.

As discussed earlier in the paper, prior research does not distinguish much difference between

and among the three forms of multimedia l@agrobjects: computer (video) games, computer
simulations, and computer simulation games. As r
Wainess, & Baker, 2005; Sauveé, Renaud, Kaufman, and Marquis, 2007), games differ from

simulations in several ways. Siation games are likely to take the hybrid form of both. Future

research may examine the difference among these potential learning genres in light of learning

gains attainable by each approach.
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Gender differences are evidenced in young learners (eag, 2007; Hayes, 2008). Gender

differences mediate the preference to types of games. Young males tend to favor ludic aspects

(relating to or characterized by play) or engagement with the logic anebagesd structure of a

game; young f isim&voeoftidosegaresewith a facus on narratology, or

exceptionally powerful, possibly unique storytelling powers enabled by current multimedia

systems (Inal & Cagiltay, 2007). According to the two Turkish researchers, beyge@fs old)

are fond ofrules and challenges embedded in the games, and girls (in the same age group) enjoy
more of the storyline and the goal of the game.
backstory plotted in an education game. Another difference is foundyireHaé st udy (200 8)
where boys (1414 years old) report more access to game consoles than girls at the same age. To

what degree do the current findings in gender differences hold true for adult learners?

As mentioned in the introduction of this paper, GB&-gelects media prior to performance
objectives and instructional activities. Is GBL putting the cart before the horse? Is GBL a
propositional logic? The author would like to encourage readers to approach GBL with open
minded thinking and critically evadtte GBL from various vantage points as introduced below.
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Appendix A

ew

of

Studi

es I n t

Sample
Author Ai;g’;ﬁ}c Sz;r;lzle Game Role Major Finding Major Game Design feature
Status
Ebner and Graduate 121 Drill-andpractice | Games do not show any significan| Difficulty levels optional
Holzinger (Austria, (supplemental) effect on learning outcomes (i.e.,| Info page where goals are described as is
(2007) Germany, number of correct answers). needed prior knowledge
and I'n game group, fi Red bar to monitor remaining time
Switzerland) factor is identified. 6 levels with varying difficulty levels and
Games show a significaaffect on different length of time to solverpblems;
affective gain (i.e., high ability and existing knowledge
motivation repeatedly playing). | Randomized problems (motivation issue)
Incidental learning occurs (i.e., High score list with registered nickname
discovering mistakes and-re (different from a best of the month and a
playing to correct them), a.k.a. current high score lists)
serendipity. ABackgroundo (relat
Usercentered desigh Usability losing is annoying
matters. ANo he AiHhgscore and ti me
necessary texplainhowtoplay | A Si mpl i city and cl 4
the game correcfiEase of useodo (adju
expertise) (p. 876)
Ke (2008a) | Grade 45 15 Drill -andpractice | Games do not show any significan| Situated game
(U.S.A) (supplemental) effect on cognitive (on a math Role-playing a cashier
test) or netacognitive (using a Accomplish a goal
metacognitive awareness survey| Plays against computer
gains. Answer all questions to proceed
Games show a significant effect or| Progressivaevels of difficulty (harder
affective gains (attitude change).| problems later)
Immediate feedback (yes/no)
Use of scores (more levels competed high
scores)
Gamereward mechanism: the faster the
precise response, the higher scores
Ke (2008b) | Elementary 487 Drill-andpractice | Games do not show any significan| Use of stories that attract learners
(Grade 5) (supplemental) effect on cognitive gains Role playing pilots
(U.S.A) (mathematics) when comparing | Embedded problem to be solved
game group to negame (paper | Use of hints
andpencil drills group. Immediate feedback
Games show a significant effect or| Difficulty levels A episodes
affective gains (i.e., attitude Wanting to feat the computer
change), particularlgo in a Encouraging repeated learning
cooperative learning environmen
(compared to individualistic and
competitive ones).
Kim, Park, Middle 132 Integral part of There is a significant effect of the | Strategy gam& problem solving
and Baek School school curriculum thinking aloud strategy on the Role-playing a wealthy merchant
(2009) (Grade 9) achievement in learning and Familiar content
(South socialproblem solving ability. Curriculum content embedded in game
Korea) There is a significant effect of the | MMORPG
selfrecording strategy on the Game students can relate to
achievement in gaming. Two scenarios full of quests
There is a significant effect of the | Economicscenarios: various economic
modeling strategy on the activities based on concepts
achievement in learning. Battle scenario: battle for better weapons
There is a significant effect of the and higher levels
social problemalving ability on Game selected by 3
the achievement in learning and | Scoring system reported: credit scores an
that in gaming. battle scores
Papastergio | High School | 88 Integral fart of Game group performs better than | Simple plot
u (2009) (Greece) instruction (t/f and nongame (in WBI) group in both| Low complexity
multiple choice) cognitive and affective areas. Realistic but 3D
Gender is not a moderator variablg Basic concepts embedded in game
in either cognitive or affective Rules
domain of learning. Clear but challenging goals
Fantasy linked to student activity
Progressive difficulty levels
Interactive and high learner control
Uncertain outcomes
Immediate/constructive feedback
Matching levels wit existing knowledge
Evoking curiosity and motivation
Gender friendly
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Paul, Undergrad 189 Drill-andpractice | Games show a significant effect oy Games are used for review purposes, whi
Messina, (U.S.A) (supplemental) cognitive gains (i.e., scoring provides a selssessment on the learned
and Hollis higher on the exam than non knowledge as a metognitive approach
(2006) game players). Competition used

Control levels of questions

Difficulty levels used

Limited time for answer

Give partial credit work
Rosas et al. | Elementary 1274 Integral part of Games show a significant effect or| Learning is incidental (as opposed to
(2003) (Grade 12) school curriculum cognitive gains in (basic) reading| intentional)

(Chile) comprehension and spelling and| Content is presented with increasing level
mathematical operations, of complexity with school curriculum
compared to nogame (i.e., embedded and aligned
externalcontrol) group. AAntagonists aad o

Students in experimental schools present the increasing levels of difficulty
(including both experimental Adapt | earnero6s- pac
group and internal control group)| regulate) and existing knowledge by
show more preference for presenting a proper level of difficulty
education games, compared to | Interface comparable to COTS games
external control group. Storyline plamed
Students who play education game
pay more attention and their
behavior has changed (more
disciplined). (Classroom
dynamics changed)
Segers and | Kindergaten | 100 Integral part of Education games show a significall Activities such as singing, coloring, makin
Verhoeven | to Grade 1 school curriculum effect (both immediate and long | a booklet, and making a postcard (in the
(2005) (the term) on cognitive gains (i.e., discovery games group)

Netherlands) rhyming and grapheme Increased levels of difficulty progressively
knowledge) when compared to a| Harder games automatically become
norrgame control group. available when advanced skills shown

Choose the game to play
Games easy tfollow
Have a ongo-one correspondence betwee
text and sound
Sung, Kindergarten | 60 Integral part of Games show a significant effect or] The higher level (or stage), the more
Chang, and | (age 45) curriculum cognitive gains (e.g., categorical | difficult
Lee (2008) | (Taiwan) concepts) compared to ngame | Difficulty levels defined by hierarchy (i.e.,
computerbased instruction and superior, basis, and subordinate) of
the control group (without any content knowledge
software used) A story line involved (ag., packing for farm
owner to be moved; that is, put things of
the same categories in one box)
Game activities: coloring and using
telescope to locate relate objects
Two trials allowed in some game
Rules changed in accordance with difficul
levels
Mix of processoriented feedback and
resultoriented feedback
Virvou, Elementary 90 Drill-andpractice | Games are effective in both Pre-determined goal
Katsionis, (Age 910) (supplemental) cognitive and affective domains | While playing, practice with factual
and Manos | (Greece) more in gameased instruction knowledge and reasoning ability
(2005) (with a virtual reality game) than | Reach the goal
nongamebased one (i.e., WBI). | Content presented in hierarchy
Academically weak students benef Animated agents with speech synthesizer
most from games, then the Hint and negotiadn available and random
average students. Good student{ Advi ce tailored to
benefit from both games and Interface attractive, comparable to COTS
other computer applications. VR game
Students who play education gam¢ Non violent
are ser becoming more Dialogue box as feedback channel
disciplined. (Classroom dynamic{ Scoring higher than a paetermined
changed) number to pass game
Allowing guessing within reason (reasogin
ability)
Partial credit allowed
Storyline: Adventurous game
Wang Elementary 165 Drill -andpractice Gamebased formative assessmer| Repeat the test
(2008) (Grade 5) (supplemental as design seems more effective tha| Correct answers are not given
(Taiwan) formative two other norgamebased ones | Queryscores
assessment) (i.e., PPT and WBI) in terms of | Asking questions encouraged
cognitive gains. Monitoring answering history
Gamebased formative assessmen| All pass and then reward
design seems more effective tha| Ask hint strategy
two other norgamebased ones
(i.e., PPT and WBI) in terms of
affective gains.
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Editor6 s N ©his paper shows how diagnostic techniques can identify the source and nature of learning
difficulties for teachers, students and instructional designers.

Mo d el Pl ane Plot to Explore Ef
PhET Simul ation::efPlkrattoel ect r |

Pravin Joshi and Rajendra Vadnere
India

Abstract

Photoelectrie f f ect 6 i s a very important concept in und
Mechanics courses in Physics curricula. The concept about quantum or particle nature of light is

explored through this expeanent. Physics Education Technold@hET) has published a java

applet which is distributed freely on the internet for benefit of physics educators and students.

The authors developedmultimedia package with the PhET simulation on Photoeleefféct at

its corethatexplairedthe concept to students at"ll2vel of schooling. The effect of the multi

media package on students is analyzed using a novel technique dewsidpedniversity of

Maryland, Physics Education Research Group (PERG). This teahekplores the mental model

states and usedool of eigenvalue equations.

Keywords: mental model state, PhEImulation experiment.

Introduction

In physics, some phenomena like black body radiation, photoelectric effect cannot be explained

using ideasnd methods of classical mechani@aantum mechanics is needed to explain these

phenomena. The predictions of quantum mechatiostimes contradicour regular thinking

concepts based on classical mechanics. As we kmodgern physics is based on quantu

mechanicsoit is essential to learn the concepts of quantum theory. The introductory concepts of

guantum mechanics are introduced at 10+2 level of teaching in the course of modern physics.

PhET has published very useful simulation on photoelectrictgffegram at its website, which

physics teachers can easily implement in their teachirgalithorsleveloped a multimedia
packagahatmakes extensive use ofglsimulation program. Therefart® study misconceptian

of students in the new added topitd to test effectiveness tble multimedia package developed

by the author using PhET simulation experiment of photoelectric effect a grdugtdridard121

students wrechosen from Nashik district, Maharashtra, India. Instruction set written by author

to perform this experiment is given on PhET, 1in
How to add I nstruct i &hETsantinteractivePrdseatiosedl ect ri ¢ Exp
simulation of physical phenomena. Here we are going to stttesimulations affect the

studentsability to solve conceptual and quantitative problems; attitudes about learning physics;
perceptions oindividual learning andhow thesimulationsare perceived by students

Before starting this taslapretest of all midents was conducted to test general awareness and
level ofunderstandingTwenty-one 1) multiple choice single response (MCSR) questions were
asked on the topic: photoelectric effegtudents were testémmediately aftethe 11" standard

final examhation. Thereforemost of the students were not exposing to tHest2ndard syllabi.
The petest was based on cognitive domainfind their abilities in knowledge, comprehension,
application and analysi$he percentage of subset of cognitive domairmpretest is shown byegi
chart inFigure 1.
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( Percentage of subset of cognitive domain )
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N Y,

Figure 1: Percentage of subset of cognitive domain.

After thepretest, printed notes were given to all participants on the topic of photoelectric effect
andtheywere asked them to stutlyemin 8 days. Outb121 students25 participants were
selected as an experimental group (EGabgndom selection method atite remaining students
were treated ascontrol group (CG). EG was trained thre multimedia package. They
performedthe simulated photoelectricxperiment shown ifrigure 2, as per the given instruction
set. While performing the experimettiey noted readings and plotted various graphs as per the
requirement. Difficulties faced by the students, were noted and solved. Instruction material
suppliedto the students was collected after experiment for further analysis.

Wemee | B 0| ey e

ow Mg e ar

Figure 2: Photoelectric effect

Posttes for both groups (EG & CG) were conducted 15 daysrthe pretest. In the postte&0
MCSR questions were asked. Difficulty level in the pstisslightly higher than the pretest.
Questions selected the pretest and posttestanechecked bya subjectmatterexpert.The
percentage afhe cognitive domairsubsein the posttest is shown by @chart inFigure 3.

—

Percentage of subset of cognitive domain )
i m Seriesi, in the Posttest 9

W  Seriesl,
Knowledge;
6, 20%

W Seriesl,

Series1,
Comprehension

% e

Figure 3: The techniques of analyses of pretest and posttest of CG and EG group.
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The Techniques of Analysis

Even though the technique of analysis using eigenvalue eqfatisadeen developed by the
Physics Education Research Group (PER®@)e&lniversity of Maryland, the basiconceptare
described here for the benefit of those who are not familtarthis techniqueAn understanding
of basic mathematical tools like solution of density matrix, eigenvalues and eigenvectors are
required to understand the techniques desctiieeel.

Problem Area

Whenever a student is presented with a problemy Baegoes through a complex web of mental
activities' . A simple model of these activities is summarized here.

The student reads the problem and tries to figure out which probleimgsmechanism to apply.

There may be more than one such problem solving mechanism available. In thatraadem

function may trigger selection of one of the competitive mechanisms. We say that the problem

has taken t he st udemayclassifysuch staesohnirel i thefbllowmgnd . W
scheme.

Student model state

These problem solving mechanisms may involve a number of mental cofistriitisy are
affected by the |l earning experiencedemte t he st ude
such mental constructs.

The objective of education is to make the learner imitate the behavior of an expert in problem
solving. If applied concept is properly fitted to a given context, this situation is said to have
evoked in the Motdiedentstan e EXpesrttat e for short).

On the other handt is possible that the student has understood the problem, and sincerely

undertakes to solve it. However, he may evoke a method of solving which may be close to the

one which an expert would resort but not exactly the samand thus lead tanincorrect

solution to the problem. This happens when a number of concepts are similar in nature or when

the student has not properly internalized a concept. In,sttoeh the student applies a mental

model which is not appropriate to the situation posed in the given prolensay thaheor she

has evoked a Amisconception stated (M state) for

It is also likely that the student has not understood the problem as expected by thesexjmrts

t he s tmetboeisifar @moved from the methods and practices employed by the experts

andbr irrelevant to solve th problem. In such cases we say for the present communication, that
thestudenhas evoked a ANul |l mortcaldr prablera.t e 6 (N st ate) f

In order to analyze whether a student has developed the skill of problem solving, a number of
multiple choice single response (MCSR) questions are posed to them. Each question evokes any
one of the three statésnamely, arexpertstate,a misconceptiorstate or anull modelstate. The

options available to the stem are such that only one option corresponds to the expert state, while
one or more choices would correspond to the misconception state or to the null model state. For a
given prollem, the response given by the student tells us about whether (s)he has acted like an
expert or a novice or has almost not attempted it.

The analysis of the problems posed to the student gives us the probabilities of them evoking an
expert modeE, a misonception modeM and a null modeN. The analysis may also give us the
probability of mixed states. e.g., theMg M-N, and EN or EM-N mixed state. A similar

analysis can also be performed on a class of steidedtwe may find the probability of theask
invoking an E, M or N pure model state or mixed state.
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The state can be graphically represented as-tireensional space with the three axes labeled as

E, M and N. The vector drawn from origin to the point (e, m, n) on the surface of a unit sphere

i .e. radius of wunity) in the first octet of the
applies E, M and N model with probabiliti€s et and rf respectively (so thatem®+n?=1). For

example a point (0.30, 0.40, 0.87) in figure 4 deadhe situation for a student who may trigger

E model with a probability (0.3)i.e. 9%); M model with probability (0.4)i.e. 16%) and N

model with probability (0.87)i.e. 75%).

(1,0,0)

Figure 4: A student model state

Student Response Vector

Her e tehbe odstaatsystem is descri bedFiglme4 vect or . A
represents a state of a student. As discussed etiriestudenmay apply a model or method (a)

which we would expect an expert to employ when faced with a similar situatgtatéy, or (b)

which is not appropriate to the given situation posed in the given preldemi mi sconcepti on
stateo (M state), or (c) evoked an irregul ar i de
particular problem.

In such a case we mayrsider ak™st udent response who has been ask
guestions which are all/|l multiple choice questior
a studenanswers eumber of questions correctly (Expert state); answeramber of questions

where the concept wamt properly internalized (exhibiting Misconceptions) and answers n

number of questions imwrong manner (exhibiting Null state). Then we can say that the

probability of them in N state is n/q, while the probapitif finding them in E state is e/q and

that for the M state is m/g. Note that g=e+m+n.

In quantum mechanics/e speak about the probability amplitude vector such that the norm of
such vector is proportion to the probability of finding the system in thtd.s

For a single student labeled k who has been asked q questions of multiple choices, the student
state vector can be constructed as

e /qz e\/éﬂ
Uy e\/i \/feru
e\ﬁu efu

The k™ student model vector is represented \MI) wherek = 1 ,N aRd the3tédent
6density "mtadent arxdéfinddas: k
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D, =[u (|

eJeo
D, = a/my—=[Ve vm Vn]
\/ag\/ﬁg q

¢e Jem Jens
Dkzlg\/me m \/mng Eq®
de/ne vom n ¥

Class Density Matrix

We can construct class density maixby taking average of student density matar the
whole class comprising ™ students as

N
D=(1/N) 8 D, Eq(2)

k=1

The Student Model Density Matrl retains the structural information on individual student
responses with respect to different physical models. Similarly, the clasédrodiy matrix
stores important structural information about the class of students. Three types of samples of
Class Model Density Matrix are:

Consistent one-model:

When almost all the student in the class employ and exhibit same physical model (ssanyece
the correct one) and they are always consistent about it such situation is referred to as Consistent
onemodel. This situation is characterized by the class density matrix of the form

el 0 Og
_é U
D_go 0 0f
€ 0 oy
Consistent multi-model:

Students in thelass have several different physical models but each student has only one

physical model and is consistent about it. Suppose, in a class of 100 students 50 students respond
to questions exhibiting E state for all the questions asked, while 30 studeotsdresth all

guestions in M state and 20 students answer all questions in a manner characteristic of N state. In
such a case, the Class Model Density Matrix can be calculated by using the formulations given in
the preceding section as

b0 0 O0g &O5 0 Og

1¢ u_é u
1096 30 05=g0 03 0y
- 80 0 20§ g0 0 024

The diagonal el ements indicate the probability ¢
state. In this case 0.5, 0.3 and 0.2 are weagktfor E, M and N states respectively. It may be

noted that the off diagonalezhents are zero. The Consistent multi model situation is

characterized by zero effiagonal elements.

July 2011 55 Vol. 8. No. 7.



International Journal of Instructional Technology and Distance Learning

Inconsistent multi-model

This is the most pragmatic situation. The students in the class have different physical models and
they are not consistent ining these models. A typical class Density Matrix is of the form

€05 02 0.lg
_ € u
D= go.z 03 0.1
g0.1 01 0.2y
I n this matrix, diagonal el ements indicate probe
and 0.2 correspondent to E, M and N states respectively.fiHdeagonal elements indicate
Omi xing statesdé (i.e., students are not consi st e

the different physical models in generating their responses. Therefore further analysis is required
to see how exactly theformation of the individual students model states can be extracted from
the class Density Matrix (D) and what the Eigenvalues and Eigenvectors of D represent.

Eigenvalue Equations

Of particular importance is a transformation which does not change theadiretcthe vector. In
such cases the transformed vector gets multiplied by a scalinglfaptberel is a real number.
For example a transformation matfvoperated on vectdr gives same vectawith
multiplication of some scalamugntity sayl this can be is written as:

Av=/v

This equation is called as an eigenvalue equation. The solution to this equation would be a set of
vectorsV, which are called eigenvectors and a set of numbkrsdalled eigenvalues. In the
present communication, the cases described have the real numbers as eigenvalues.

Eigenvalues and Eigenvectors of Density Matrix:
The class model density matrix (usinggnd 2) for a class & students is:

N N
D=WN) A D, = N) @ [u ) {u|
k=1 k=1

Multiplying by vector ‘Vm> on both side

D|v,,,) =(1/N )g |u U [V, Ea(3)
k=1

Let us denote the eigenvectordoby [v;,Vv,..v,,.V, ] . Herew is the number of model states
considered for analysis and each elemerjtgf is a column vector with corresponding

eigenvalues ars >, (Wherem=1, 2, ... W).

Eigenvalue equatiofV = /V can be rplaced by
D|r,)=s2ln,) Eq(4)

— A2
Where A=D and/ =S
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Agreement Factor

Now let us definea,, is the agreement between kiestudent model vector anal’ eigenvector.

e = ) =(v,Ju)

Equating Eq(3) and (4)

D|v,)) =WN) & [u.)uy [V, =57V,
k=1

Then can be written as:

D|v,,) =/ N) aN_ a,lu) =52V,
k=1

1N
‘Vm> =(1/N) ?a ank|uk> Eq(5)

m k=1

Thus fromEq. (5), an eigewector v, of D is a weighted average of all individual student model
vectorsu, with weight equal to the agreemerag, between the eigenvecter, and the single

student model vectau, . Therefore the class model states represented by these eigenvectors are
the set of ;... v, ] states that most resemble the salient features of all the individual student

model vectors. Frorig. (5),it is also obvios that the structure ctf/m> will have more
contribution from students model vect¢t§> that are closer 11cvm>.
Therefore if there exist a group bjk>'sthat are very sinhar to each other but different from the

rest this group o"uk>'swill have a significant effect to make one of the eigenvec*m,§>o s)
similar to them.

If we left multiply by <vm‘ to Eq. (5) (recall that <nm‘/7m> =landa, = <uk ‘vm> = <vm‘ uk> )
N
(ol = @) 5 2 G fu)
m k=1

10
=(UN)—=§a,=1
m k=1

N
Thus S2=@W/N) A a5, Eq(6)
k=1
This result indicates that the?’ eigenvalue (9,37) is the average of the square of the agreements

between then!" eigenvectorv, and the individual student model veatgr.

It can be concluded from Eq. (6) that thgegivalue is affected by both the similarity of the
individual student model vectar, and the number of students with similar model vectors. In
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order to have a large eigenvalue required to have not onlyaf}rgbut dso a good number of

them, which implies that more students in the class have more similar student model vectors. That
is, the students in the class behave more similarly to each other (the consistency between students
is high).

As we define earliea,, is the agreement between thé€ student model vector and?’

eigenvector. This agreement factor gives the degree of agreement for individual student with the
class model states. Similarly it is necesgsarfind how the class model states itself is shifted

from the physical model. Since the class model states represent the probability amplitude, the
probability based agreement between a physical model and a student class model state is defined
as the squarof the scalar produbetween the two model vectors.

V2= (v, Eq(7)

Wheree, is the base vector (e.g., (0, 1) or (1, 0) for a-taadel analysis) representing thé
physical model. Thus, each component gkaivectorv,, , shows the agreement between the
class model states and the physical models.

Example of inconsistence muttiodel Density Matrix and Class model state vectors

05 02 0lg
_ u
D= go.z 0.3 0.3
0.1 01 02§

The eigenvectors and eigenvalue®ddre found by using SciLab10 is:
€081 -058 014¢

V=052 058 -063=[v, v, V]
€29 058 077§

066 0 O0g &7 0 0O
2_é L‘,I_e 2 u
§°=g0 020 0;=¢0 s; 0y
€0 0 0149 §0 0 sZY

Which is satisfy the equatioAv = /v

The eigenvectors for student model states can be represented as shégaceib. The model
states can be graphitatepresented as threimensional space with the three axes labeled as E,
M and N. The eigenvalues are represented as points on the correspondent eigenvectors.
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Y,
N

Figure 5: Student class model state vectors

Model Plane Plot

As we know, the class modedetors are the weighted average of all the individual student model
vectors. As a result, a class model states contains all the signature information from all the
individual student model states. The eigenvalues can be used as a measure to tell @rtge stud
are similar or different from each other. A large dominant eigenvalues indicates that many
students are similar to each other and the single student model vectors for different students are
similar. On the other hand, if students are all differenhfome another, the individual student

model vectors will have different structures. As a result, it is difficult to find a vector that agrees
well with a large number of different single student model vectors. In such cases, there will be no
dominant eigevalues. Therefore the eigenvalues can be used as a measure to tell if the students
are similar or different from one another. In many cases, it is observed that students often have
model states structured with one dominant component of eigenvalue.

As per he eq.7 each component of eigenveatgr shows the agreement between the class
model states and the physical models. Therefore major part of the student model states will decide
the product of dominant component of eigenvaﬁigand square of the corresponding

eigenvectorv of the class model state is showrFigure 6 with coordinatess(2\;,,, S2V5, ).

1m

o,=1, Model |
(1-v,)

0.8%(1-17,) \\
N

0.5%(1-17,)

Model 2
0 c,=05 oi=08c=]

Figure 6: Sample student model plot

Here we considered only tamodel states because we are interested in finding students model
state in correct one and misconception (i.e. mddmhd modeR ) . nTohdee |16 plbpne pl ot 6
using two physical models as an axis is showFigare 6.
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In this plot though we are not corgring null model states then also it affects on student model
pl ot and the points A, B, C are shifted to the g
and their shifting are here by considering various cases.

Location of points with zero nulomponents:

Casel: for the extreme case of a 100% model concentration of one of the state, student
model state will be either (1, 0) or (1, 0). In this case eigenvalue is Lﬂﬁ,lyl(); it indicates

that all students in the class hdakie same responses. Therefore in this case class response
vector is same as the student response vector.

Case2: If there exits mixed states between two models and all students in the class have the
same responses then students model state varies en(4, 1) and (1, 0), which is the upper
boundary of the model region. This line is called an ideal model line. No model points can
exits above this line. Suppose point A is on upper boundary line then its horizontal and

vertical component i§v>,,V’,) wheres 2=1.

Case3: If there exist a dominant state with an eigenvalue is larger than 0.8 then this state is
often enough to represent the hole class. In such cases, usually only the dominant state is
plotted and it is considede a sp rtihma roy n(exgdlaned irsniexa dectidn). In that

case student model state is below the ideal model line shown by point B on a line (0.8, 0) and
(0, 0.8).

Case4: Consider student model with smaller eigenvalue. It represents insighificate!
states (less popular) and in that case student model point is shifted towards origin shown in

figure 7 by point C withs 2=0.5.

In above four cases we considered zero null components therefore points A, B and C lying on a

line joining to the points (0s 2)and (s 2, 0) with corresponding eigenvalues: 1, 0.8, 0.5 as

shown in figure 6.

Location of points with null components:
Caseb: Now if null component is not zero then the model points A, B&iade shifted to
the points A6, Bo6 and (l€d,) iowasdpteemtiginyvikelpgintsby t he d
A6, BO6 and Cbd are |ies st Vy) and(s’dl-y¥.9,.0)ni ng to th
with correspondingigenvalues: 1, 0.8 and 0.5. If null component is z(aépﬂ:O) then line

is shifted to the points joining (CE;) and (5,37, 0) as discussed in above cases.

Model regions on model plot

The model plot is malg divided in two regions named Ipyimary regionandsecondary region
The area above the line (0.4, 0) and (0, 0.4) is treateg@®ary regionas shown in figur&. In
general model plot with dominant eigenvalue (so that this state is often enaegindsent the
hole class), is comes undaimary region The area beloywrimary regionis called as
secondary regiomhere the eigenvalue is not a dominant factor.
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Figure 7: Model regions on model plot
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are usually considered secondary with msictaller effect on the overall performance.

Analysis using Model Plane Plot
To draw a model plane plot, it is necessary to find class density matrix, eigenvalues and

eigenvectors

of various tests. To plot the graph we considered only dominant eigameal

corresponding eigenvector with first two components (i.e. mbdeld modeR). The plotted
point (S 2V2, .S 2V5 ) is shown in figure 5. Class density matrix, eigenvalues and eigenvectors of

each test with various cats is given here. Dominant eigenvalue and first two components
corresponding eigenvector is shown by bold letter. Various points are drawn on the graph and it is
connected by a line. This change shows the corresponding class model states after seroé cours
action. The graph of various contexts for pretest and posttest are given here and there Conclusions

is noted.

July 2011

61

Vol. 8. No. 7.

>

D
O Q O
D

nw O

5
> OO

—— P~



International Journal of Instructional Technology and Distance Learning

Model Plane Plot

Table: Model Plane Plot for all questions.

Pretest: Posttest: Posttest:
121 students EG-25 students | CG-73 students
21 Questions 30 Questions.

D= D= D=

030 030 03 0.33 034 029 024 0.30 0.28
030 033 0.3 034 037 031 030 041 0.37
031 033 03029 031 03¢ 028 0.37 0.36

2
S°= 096 0 0l 098 0 0

096 O 0| o. 001 O |O. 001 O

0. 001 0 |g o o00/0 0 o001
00 0 00

V=
-0.55-0.61-0.57 | -0.58-0.70-0.42| -0.48-0.84-0.22
-058 077027 | -0.61 0.7:£0.34| -0.64 0.520.%
-0.61-0.18 0.77| -0.54-0.06 0.84 -0.60 0.13 0.79

V= V=
Point (S2\2., S22 )
All questions Pre CG EG
Expert model 0.29 0.23 0.32
Misconception 0.32 04 0.36
14 .
Expert Test for all questions:

Pretest 21 Qs & Posttest 30 Qs
0.8 1

0.6

04 1

G
PI’&
0.2 CG
Misconception
0 T > T r .
0 0.2 04 0.6 0.8 1

Conclusion:

All three plots (i.e. Pretest, CG and EG) of stud#aiss model states are in the lowdxed
region, indicates that course is less effective. So it needed improvement in notes and instruction
set of the simulation experiment.
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Pretest:
121 students

Posttest:
EG-25
students

Posttest:
CG-73 students

Common 6 Questions

D=
0.31 0.26 0.26
0.26 0.32 0.26
0.26 0.26 0.37

D=
0.46 0.38 0.2
0.38 0.35 0.19
0.2 019 0.19

D=
0.44 0.32 0.27
0.32 0.320.21
0.22 0.21 0.24

S =
085 0 0
0 0.05 0

0 0 0.09

0. 0.02 0
0. 0. 0.09

0.85 0 0
0. 0.10 O

Table: Model Plane Plot for six common questions.

S = S =

V=

0.56 0.74037 | -0.70-0.60-0.39| -0.68-0.57 0.4

0.57-0.67-0.48 | -0.61 0.780.09| -0.58 0.040.81

0.60-0.06 0.79| -0.36-0.17 0.9] -0.44 0.82 0.3
V= V=

: 2,2 2,2

Point (S, M, S Vo)

6 common

questions Pre CG EG

Expert model 0.27 0.39 0.44
0.28 0.29 0.3

Misconception

! N\ Expert 6 Common questions in

Pretest and Posttest

08

0.6

EG
04 CG

02 Pretest

Misconeeptiol

0 0.2 04 06 08 1

Conclusion:

Student class model state of pretest is in lower mixed region and posttest of both groups (EG and
CG) are shifted in uppenixed region shows satisfactory result of notes and instruction set.
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Table: Model Plane Plot for knowledge based questions.

Pretest: Posttest: Posttest:
121 students EG-25 students | CG-73 students
5 Questions 6 Questions.
D= D= D=

0.46 0.21 0.27
0.21 0.19 0.16
0.27 0.16 0.36

0.53 0.32 0.17] 0.36 0.3 0.22
0.32 0.29 0.14| 0.30 0.36 0.25
0.17 014 @®1 | 0.22 0.25 0.28

S 2 = s2= S 2_
080 0 ol 0.83 0 0 085 O 0
0 0.13 o| O. 0.06 O 0. 010 O
0. 0. 0d O 0. 0.12| 0. 0. 0.05
V= V= V=
-0.60-0.64 0.48

0.71-0.56 0.42| -0.77-0.46-043 | " 'on” ' oo

0.40-0.17-0.90 | ~0-54 0.830.08 | 45 577 (39
058 0.81 0.1q -0.32-0.30 0.89

Point (S2\2., S22 )

Knowledge based
questions pre cG EG
Expert model 0.404 0.306 0.492
Misconception 0.126 0.327 0.242
1 4+ Expert Knowledge based questions
0.8
0.6
EG
04 +_Pre
CG
0.2
Misconception
O T T T T T
0 0.2 0.4 0.6 0.8 1

Conclusion:

In knowledge based questions student class model state of pretest is in expert model region shows
good understanding level of students.

Student class model state of CG is shifted in lower miggbn and EG is shifted in upper mixed
region shows adverse effect of the notes and instruction set of the simulation experiment. So more
improvement is needed in notes and instruction set. Though by considering higher difficult level

of the posttest, #re is improvement in EG as compare to CG but the expected position of EG
should be in expert model state.
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Model Plane Plot for Comprehension based questions in pretest and posttest

Pretest: Posttest: Posttest:
121 students EG-25 students | CG-73 students
5 Questions 6 Questions.
D= D= D=
013 014 014 029 0.26 023 020 0.20 0.20
014 046 0.3¢ 026 0.35 0.30 0.20 0.41 0.35
0.14 036 04( 023 030 0.3d 020 0.35 0.38
s%=
085 0 o | 086 0 0 |08 0 0
o o007 o |0 009 0 |oO. 0.08 0
0. o oot © 0 0.04 0. 0. 0.04
s°%= s°%=
V= V= V=
027 077058 | 0227075 0421039 091 -014
-0.61-0.02-0.79 | 0.66-0.38 - 0.64
0.71-056-042| _060-0.66 0.44| 064-016 0.75
0.54-0.30 0.69
. 2\ ,2 2\ ,2
Point (S M, S Vo)
Comprehension
basedjuestions | Pre CG EG
Expert model 0.062 0.131 0.232
Misconception | 0.425 0.375 0.320

1

xpert

Comprehension based question

0.8

06 /

0.4 /

0.2 -

Pre Misconception

0 0.2 0.4 0.6 0.8 1

Conclusion:

Studentclass model state of pretest is in misconception region and CG is shifted on the boundary
of misconception and lower mixed region while EG is shifted in lower mixed region shows
effective change in students after treatment. More effort is required t&&hdhd CG towards

expert model in comprehension based questions.
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Table: Model Plane Plot for Application based questions.

Pretest: Posttest: Posttest:
121 students EG-25 students | CG-73 students

9 Questions 8 Questions.

D= D= D=

032 031 0.2] 035 0.31 0.20| 0.22 0.28 0.23
031 038 0.2y 0.31 0.37 0.20| 0.28 0.47 0.33
027 029 0.3( 0.20 0.20 0.29/ 0.23 0.33 0.30

Ss°=
092 0 a 0.82 0 0 0.91 0 0
0 0.05 0 0. 0.05 0 0. 0.03 0O
0. 0. 0.03 0. 0. 0.14| 0. 0. 0.05
s?= s2=
V= V= V=

0.57-0.45 0.68 ~0-61-0-73-0.29 1-0.46-0.79 0.40

0.62-0.31-0.72
0.54-0.83 0.10

-0.63 0.680.37 | .0.70 0.040.71
-0.47 0.04 088 055 061 0.57

Point (S2\%,, S2V2,)

Application
basedjuestions | Pre CG EG

Expert model 0.299 0.193 0.305
Misconception | 0.353 0.446 0.325

1 - . . .
Expert Application based questions
0.8 -
0.6 -
0.4 4
E Pre

0.2 - \ cG

o Misconception

0 0.2 0.4 0.6 0.8 1

Conclusion:

This model plane plot is similar to plane plotot, so to progress in application based questions
needed more improvement in notes and instruction set of the simulation experiment.
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Table: Plot for Energy-Intensity related 8 questions in posttest.

Posttest: Posttest:
EG-25 students CG-73 students
8 Questions.
D= D=
0.31 0.33 0.19 0.22 0.27 0.22
0.33 0.46 0.28 0.27 0.46 0.35
0.19 0.28 0.23 0.22 0.35 0.33
089 O 0 092 O 0
0. 0.08 O 0. 005 O
0. 0. 0.03 0. 0. 0.04
s 2: s 2:
V= V=
-0.54 -0.70 0.45 -0.44-0.85 0.27
-0.70 0.090.70 -0.69 0.130.71
-045 0.70 0.55 -0.57 051 0.64
. 2,2 2,,2
Point (S M, S Vo)
Energylntensity
related questiony CG EG
Expert model 0.1818 0.2660
Misconception | 0.4399 0.4452
1 ~ Expert Posttest:
Energy and Intensity related 8Qs
08
06
0.4
EG
0.2 CGI
Misconception
0 : . : : )
0 0.2 0.4 0.6 08 1

Conclusion:

Both CG and EG plots are in lowstixed model region, required more improvements in
instruction set of simulation experiment w.r.t. notes.
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Summary:

Though difficulty level of the posttest is little bit highbah the pretest theafter using
simulation experiment, it is expected that EG should be shifted in the expert model region.
Therefore improvement itheinstruction set of the simulation experiment is needed and
repetition of the experiment is expectedilthe targeis reacled

From various 2D plot it is concluded that usPIgE Tsimulation of photoelectric effect, students
performance are better in subset of cognitive domains like gain in knowledge comprehension
ability and application areas as comgto notes. Also it is observed tladility to solve

conceptual and quantitative problems are increased.

Student model st atmé X ear ano diepgrdtest wsgvllasmidposttest. h e 6
Thus drastic change in student model state tdsvarpert model is not observed after posttest.

One of the reasons may be that student exploring first time to the new syllabus or student may
require more and more practice of PhET simulation experiments.
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Edi t or 6 Fhisldaper explores the structure of articles for one specific discipline. It is a search for
standards and best practices to be taught and adopted by the current generation of teachers and students.

An Exploration of a Genre Set: Research Article Abstracts
and Introductions in Electrical Engineering-Power

Massoud Rahimpour, Elham Zakeri , Ali Zakeri
Australia and Iran

Abstract

Academic writing is an inevitable part of al most
life. Electrical Engineeringower (EAP) teachers and researchers try to facilitate this task by
conducting different kinds of studies investigating different genres in and across disciplines.

Genre sets are a part of the entire genre group in which a particular individual engagges durin
his/her studyThe main purpose of this papettdsfocus on genre sets discussed by DéifiD1).

The set chosen for this paper is academic articles in Electrical Enggigenver field.This

paper ighus an attempb analyze articles from the aborentioned field of study to see

whether there are generalizations and consistencies in the moves teachable to students of this field
who encounter these genre sets in years of their study and later Theegeneric structure of

the abstracts and introdtions of six articles from six outstanding journals in electrical
engineeringpower fieldwerechosen randomlgnd investigatetb see whether all followed the

same guidelines. They were analyzed according to the models introduced by Bhatia (1993) and
Swales (1990)The results indicated that there were commonalities in moves with some

variations in the steps covered. The findihgse pedagogic implicatiorier EAPinstruction and

material development.

Keywords: research articles, abstracts, introduasiogenre

Introduction

Working inElectrical Engineeringpower EAP) is no easy job. One of the ways which might

pave the way for EAP teachers in different academic fields might be getting help from the papers
investigating generic moves in different isl These papers show which generic moves are
present in different fields and which are absent and the steps to realize these moves will also be
manifest. There are many researchers working on this area trying to help EAP which really is in
need of help.

But what is genre? To define we would like to cite Fairclough (2003) who believes that genres
are different ways of interacting discoursaliyis is one way of looking at genre. Charaudeau &
Maingueneau (2002) also determine four different analyticemnalizations of genre. They say

a text's genre may be determined by its linguistic function, formal traits, textual organization and
relations of communicative situation to formal and organizational traits of the text.

There are different studies inviggtting different parts of research articles (RA) to see whether
they are similar or different across disciplines and also throughout one discipline only. These
studies pay attention to the overall organization of the papers, its moves and the stegstpneval
the moves across different genres.

Samraj(2005) and Ping & et al (2010) conducted almost the same studies to analyze abstracts and
introductions in two disciplines and the conclusion was that disciplinary variation in academic
writing is not just maifested in generic structure but also in the relationship among genres.

Habibi (2008) also conducted a similar study for psycholinguistic and sociolinguistic RAs and at
the end suggested and called for a more flexible organization of the research artigkeswn

words, he seeks an organization which is patteeking rather than patteimposing.
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Themoves in the abstracts of scientific and nature jousmate studiedy Oneplee (2008) in his
thesis Hecame up with five moves which were backgroumfdrmation, purpose, method, result
and conclusion. He believes that the studies like this can help pave the way for native and
nonnative writers in academic fields.

Arulandu (2006) also investigated the introductions of thesis and PhD dissertatiogs kyritt
postgraduate students to come up with some patterns and to help the academic writers to organize
their dissertations more academically and consistently.

Researclarticle introductions written by Thai academic writetere analyzed byogthong
(2001).For the analysis he also used the m¢8elales, 1990 whichwas employedh the
currentpaper.The results show that the pattern of studied RAIs supports the general framework
presented by Swales but the specific steps in the introductioresaredrnistent with the model.

The main purpose of this papetasfocus on genre sets discussed by D¢¥891).Genre sets are

a part of the entire genre group in which a particular individual engages during his/her study. The
set chosen for this paper is aeatc articles in Electrical Engineeriiigower field.This paper is

thus an attempb analyze articles from the above mentioned field of study to see whether there
are generalizations and consistencies in the moves teachable to students of this field who
encounter these genre sets in years of their study and later career.

As stated in Samraj (2005)bstracts and introduction parts are two genres which have been in
the centre of attention and this paper investigates these two to come up with commonalities.

The above review of the current literature generated the following research question and research
hypothesis:

Research Questionls it possible to find a teachable pattern in RA organization in a specific
field of study?

Research Hypothesislt is possilte to find a teachable pattern in RA organization by studying
prominent examples in that field.

Data and Method

Six articles were choserandomlyfrom six different journalsn the field ofElectrical

Engineering. The key wlPowetoSghbhoemeSthbi artzechkae:c
topic is one of the commonest topics in this field which attracts much attention among researchers

of power engineering. That is why the researchers decided to choose it for this paper. The names

of the articles andjurnals and other details are provided in Table 1. Also, the abstracts and

introductions which were analyzed for this paperliatedin the Appendix.

To analyze the articlesvo models were used: Bhatia (1993) for abstracts and Swales (1990) for
introduwctions. These are the models frequently used in the other papers to investigate these two
genres. The researchedoptedhe idea from Samraj (2005).

Bhatia suggests that there are usually four moves in abstracts which are purpose, methods, results
and caiclusions. It is discussed that these moves correspond to the whole structure of the research
article which includes: introduction, methods, results and discussion.

Swales model for introductions consists of three moves which are: Establishing a territory,
establishing a niche and occupying the niche. These four moves can be manifested in different
steps which are shown in Table 2:
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Table 1
List of the articles studied in this paper
. . Name of Year of
Title of the Article Authors the Journal Publication
1. Robust Design of Decentralized
Power System Stabilizers using J Serbian Journaif
s S eevanandham, .
Metaheuristic Optimization h v hkodi Ké Electrical 2009
Techniques for Multimachine anushkodr.®.5. Engineering
Systems
2. An Improved Simple adaptive sh .
) aoru Zhang, IEEE Transactions of
Control Applied to Powesystem . , 2009
Stabilizer Fang Lin Luo. Power Electronics
3. Robust power system stabilizer Z.Wng, .
design under mukbperating C.Y.Chung, IET Generation,
conditions using differential K_P.Won Transmissior& 2008
C.T.Tse
4. The Effective Role of AVR and | Graham J.W.Dudgeon
PSS in Power Systems: _ William E.Leithead, IEEE Transactions 2007
Frequency Response Analysis John O6R6d OnPower Systems
James R.McDonald
5. Fuzzy Logic Controller as a International Journal
Power Systen$tabilizer Corcau,J.l Of Circuits,Systems
. 2007
Stoenescu,E. and Signal
Processing
6. Theory and Method for Selectio Zhout,E.Z., |[EEE Transactions
of Power System Stabilizer Malik,0.P., On Energy 1991
Location Hope,G.S. Conversion

In the case of the first article (2009), three moves are present in the abstract part, i.e. purpose,
methods and results. There are not any conclusions included in the abstract part. In the
introduction part of the same article claiming centrality and tgeieralizations are present to
establish the territory. Then some explanations are given to further help the reader understand
what might come up in the rest of the paper. This is the only move present in the introduction part
and it seems to the reseanctiwt this is the case discussed by Anthony (1999). He indicated that
there are explanations about key terms in engineering fields .This is what we have in this article.
Actually the present study is outlined in other parts with other headings.

In the seond article (2009) in the abstract part three moves are present: the articles, the methods
and the results. The conclusion seems to be absent again. In the introduction part of the same
article the author starts with claiming centrality and topic genetaliz. Then there in a

comparison between the model used in this article and the ones before to show that the paper in
continuing a tradition and here the gap is present. At the end, the present study, purpose and the
principle findings are announced. Té@nclusion is that all the three moves for the introduction

are present in this article.

In the abstract part of the third article (2008) again three moves are recognized which are:
purpose, method and results. Following the abstract, the introductitveitéirgeneralizations

and claiming centrality. The authors then claim that they are continuing a tradition and the gap is
indicated. Finally there is a talk of the present study which is representative of filling the gap. In
this article we also have tH®A structure at the end.
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The abstract of the fourth article (2007) is comprised of the purpose, method and results
following the seemingly the same tradition in the articles of this field. The introduction starts with
generalizations and claiming centtaliThen the old methods are compared with the method used
here to establish a niche. Some review of the previous research is also included here. After that
the present study and the findings are stated. This article also includes the RA structunedat the e
of the introduction part.

In the fifth article (2007), we have all the four moves in the abstract part. That is purpose of the
article, methods used; the results and the conclusions are all included in this genre. In the
introduction part of the papell ¢hree moves of Swales (1993) are present clearly. For
establishing the territory claiming centrality is present and also a brief review of the previous
research is presented. This article is organized smoothly taking into consideration all the moves
andit is easy to follow.

Referring to the sixth article (1991), in the abstract part again all the four moves are present. The
introduction part starts with some topic generalizations and a brief review of the previous
research. Then there comes the nichibatterwards outlining the purpose and announcing the
present study. Finally, we have the principal findings at the end of the introduction.

Table 2
The structure of research article introductions (Swales, 1990)

Move 1:Establishinh a territory | Step 1:Clainng centrality

Step 2:Making topic generalizations

Step 3:Reviewing items of previous research

Move 2:Establishing a niche Step 1:Counter claiming

Step 2:Indicating a gap

Step 3:Questiomaising

Step 4:Continuing a tradition

Move 3:0ccupying té niche Step 1:0utlining purposes

Step 2:Announcing present research

Step 3:Announcing principal findings

Step 4:Indicating RA structure

Tables three and four illustrate the graphical presentation of the data analysis on the six articles

chosenfrom si x di fferent journals in the electrical
System Stabilizersd to see whether the genres ar
materials which can be used in classrooms or not.
Table 3
Number of moves present in the abstracts
Moves in abstract Number of moves
present in six articles
Purpose 6
Methods 6
Results 6
Conclusions 2
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Table 4
Number of moves present in the introductions

Number of moves

Moves in introduction Steps S :
present in six articles
1. Establishing a territory a) Claiming centrality and 6
making generalizations
b) Review of previous 3
research
2. Establishing a niche Indicating a gap 5
3. Occupying the niche a) Outlining purpose 5
b) Announcing present study 5
¢) Announcig principal 5

findings

Results and Conclusion

This paper aimed to put another brick on the almest wall of the EAP and contribute to the
previous findings in this field. To do so, six articles from six different journals in electrical
engineering filll were chosen to come up with some generalizations to ease teaching to the
students of the field.

Although it is difficult to make generalizations from a limited bulk of data, some cautious results
are stated here. Because the articles were chosen rgmatwanirom the most prominent journals
of the field the results are likely to be reliable.

It seems to the researchers that almost all the authors in this field include the three essential
moves in their abstracts which are purpose, methods and resgiésdiRg the introductions,
almost all the articles include the three moves stated in Swales (1990). A prevalent tradition
which seems really important in this field is to compare the methods applied in the previous
papers and then introduce the new onesl is the present study.

From what is stated above, we can say that our Research Hypothesis is partially supported and we
can come up with some generalizations and commonalities to teach the students in a specific field
although researchers believe thare should be some room for creativity as well.

One point we would like to discuss here is the format of the first article which sounds a little
different, especially in the introduction part. It seems to the researchers that it goes back to the
traditiors of that journal. Even all the other headings were different from the other journals.

In summary, this paper is a contribution to the field of EAP and the researchers call for further
research and more detailed and comprehensive analysis in order tagaitle more reliable
and exact generalizations.
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Edi t or 6FEhis phper stresses the important role of innovation to produce and share information within
and between universities and the communities they serve. Innovation is essential for economic development
in the competitive global environment.

|l nnovati on Agenda of the Departnn

Education and I nstructional T «
Adile Askim Kurt and H.Ferhan Odabas
Turkey

I n todayds gl obal and c¢ o mpwralichangeregardimgithe use of t her e i
technology, innovation, research and development, and production of technology. The increasing
importance given to innovation in the whole world due to globalizagiatso increasg the

expectations from universiti@swhich are the primary institutions responsible for producing and

sharing information. As a result, in almost all countries in the world, higher education has become

the focus of societiemndeducational institutions have startecconductstudiesnecessgy to

make their policies appropriate to the changing paradigms. In this regard, Computer Education

and Instructional Technology departments of education faculties of Turkey serve as a minor field

to ameliorate the information society through implemenpirggluctive and most dip-date

instructional technologies to equip the wiorce with fundamentals and specialties.

Keywords: Computer educatiginstructional technology departments, higher education, innovation, innovation types,
Turkey.

Introduction

Thewor d Ainnovationoodéegiwnadeflr wmrdhef LAt nnovat u?o
|l iterature as fAthe use of new met hods in social,
adaptation to the changing ¢ ondaastheappication il nnovat
of a new process or a new product (good or service); as the application of a new marketing

method; or as the application of a new organizational method in business applications; in work

place orgarzation or in foreign affairs (OECD drEuropean Commission, 200%) other words,

innovation is a process of transforming new ideas (products, methods or services) into valuable

outputs. That is, innovation is the process of transforming new ideas into valuable products,
servicesandmetheth e nef i ci al f or t h eThispordseid made(uKadtvat ay | €,
steps: revealing new and creative ideas and transforming these new and creative ideas into

valuable poducts, services and methods (Vikipedia, 2010)

Innovation does not meanvienting the thing which is not discovered but it aims at discovering

the ways of creating valuable things. Therefore, innovation does not simply refer to research and
development or a discovery because innovation is a concept which requires constaugf éewni
risk-taking as well as referring to developing differant various ideas, overcoming the

problems previously unsolved and including different works.

There are four types of innovation: product, process, marketing and organization. Product
innovaton refers to the fact that a corporation or an institution develops a new and different
product or changes the present product in a way to produce it with better qualities and superior
features. Process innovation is the application of the method of arnsproved production or
distribution. Marketing innovation is defined as the application of a new marketing method that
includes important changes in the design or packaging of a product, in product placement, in
product promotion or in product pricinginally, organizational innovation refers to the

application of a new organizational method in the wadce organization of an institution or a
company or in the foreign affaic$ this institution/company (El¢i, 2006).
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It could be stated that the mastportant tool that increases productivity is innovation. Therefore,

for countries, innovation is the key to economic growth, increasing employmeiad,\8ealth

and life quality (El¢i, 2008)In other words, in a country, an increase in employment aadthw

depends on the innovation and adaptation capacity of that country. For the establishment of
innovation economy in a country, there is a need for qualified and entrepreneur human force, a
need for an environment that allows producing and spreadingdeew, a need for mechanisms
supporting innovation and a need for the opportunities to access to capital. In other words, there is
a need for policies besides human capacity, substructure, technologytiomstlt market and

capital (Elci, 2006)If we consider all these factors as inputs necessary for global innovation, the
outputs of these inputs will undoubtedly be information, competition and wealth.

Innovation in Turkey

In todayds gl obal and competiti vgardingthelusepf t her e i
technology, innovation, research and development, and production of technology. In this process

of change, the competition between countries and regions is shaped via innovation; therefore,

innovation is of great significance for therBpean Union (EU) that aims at becoming one of the

most competitive economies within the scope of Lisbon strategy. One of the studies carried out

depending on this significance is the European Innovation Evaluation initiated in 2000 for the

purpose of comairing the innovation policies of European countries and of examining the

innovation trends (Europedrend Chart on Innovation) (Elci, 200A report published in 2008

based on this evaluation shows the situation in our country, Turkey, as can beFgareid

below.
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Figure l.Innovation performances of countries

Figure 1shows thabur country Turkey,is at the bottom of the chdsased on ainnovation

index based on 29 different components. Regarding this result, it could be stated thanttere is

enough awareness of what innovation is and of how significant it is; that people are not open to

renovation; and that the innovation cultuesmotyetb e en est abl i sh&éndt ( Odabakeéeé
addition, it could also be stated that lack of indicators belonging to Turkey, the small number of

comparable data at international level and lack of timely collection of certain statistical data

prevent a realistic euation of the innovation performance of our courtfgwever, in recent

years, there have been steps taken at nationa) $esm#l as participation in EU Environmental
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Programs; increasing governmental supfmrtesearch and developmeimnovation whch
allows integrating innovation into the elementary school curriculum; and studies carried out on
social basis such as tianal Innovation Enterprise (Elci, 2007)

The increasing importance given to innovation in the whole world due to globalization also
increased the expectations from universiti@ghich are the primary institutions responsible for
producing and sharing informatioAs a result, in almost all countries in the world, higher
education has become the focus of societies, and the restrgaifitiigher education in a way to
meet these increasing expetns was put on the agenda (CHE, 2007)

Higher Education and Innovation

Higher education faces an age of mass graduation at a time of rapid development in information
and ommunications teclology Millwood & Terrell, 2005).Starting from the final quarter of

the twentieth century, the process of transitioartsmformation society has begun in developed
countries and a new global economic structure called information economy has beeshestabli

In this new structure, the economic power of individuals is measyrdkir level of knowledge

and education, and the competitive power of countries is measuerdhs ofhuman and social
capital (CHE, 2007)In this process, because universitgustry cooperation is a keystone of
national innovation, advanced industrial countries and newly industrializing countries give great
importance to this cooperation, take the necessary precautions on governmental basis to create a
suitable environment fdhis cooperation and execute financial support prograraadourage

this cooperation (Goker, 20014 TrendChart report published in 2006 by the European Union
drew the attention to the necessity of this cooperation and emphasized that companies should
increase their cooperation with universities and research institutions to improve treiomov
performance of Turkey (National Innovation Enterprise, 2006)

In our country, innovation in higher education has been accelerated with the Bologna and Lisbon
process and continues with the studies of the Council of Higher Education (CHE) and of the
Commission of Higher Education Academic Evaluation and Quality Development. The Bologna
process including the years between 1999 and 2010 pointed out that ungdtmtigolitical

authority and the economic powers should be independent; that education and research should be
conducted together at universities; that university life should be open to tolerance, dialogue and
information sharing; and that universitieoall overcome geographical and political limitations
toobtain gl obal i nf or mat i oThel(sion ptacdss likethe2 0 1 0; Odab e
Bologna process, pointed out that universities should be independent of political authority and
economic powers and that the European Union should have a competitivéoamationbased
economy by providing its citizens with better jobs, life standards and sociaéstai@ economic

growth. In additionjssuessuchas avoidance of social exclusion, active citizenship and personal
development as well as for the are&$ife-long learning, competition and businggie among

the basic elments of the Lisbon process (Aktan, 2007)

Taking the areas mentioned by both processes as basis, the Commission of Higher Education
Academic Evaluation and Quality Development (20@8used on increasing the quality in

higher education and pointed out that the quality levels of academic and administrative services in
higher education institutions should be improved; that cooperation between countries should be
developed regarding glitg assurance within the scope of the Bologna process; and that studies
should be conducted to establish internatichaln s i st ency BeSdkeatheaekxtbe, 2006) .
following activities could be mentioned as innovation activities in higher education: student

activity that allows students to study abroad as a student in an higher education institution that has
Erasmus Uniersity Certificate in a European country for one or two academic terms in year as
mentioned in the CHE strategy report; program activity that allows students to enroll educational
programs of another country and to get a grade without going abroad ac@kgpy using
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distant educational techniques; and institutional activity that allows universities in developed
countries to give education in campuses that they toaveled in other countries (CHE, 2007).

The increasing number of students, the growaadinological innovations, and disability of the
current programs to meet the needs, rapid production of information, and the importance of
having quality and being different constitute the basis of all thesgatinos in higher education

( Od a b a k. Based andthle<$e Jnnovations, distance education applications are gradually
increasing in our country; studies on updating the programs are conducted; anthtianal

projects are executed for diploma equivalence, European Credit Transfer System &€ 1t3)
student and instructor exchange within the scope of international cooperation. One of the areas in
which such studies are conducted based on the rapidly developing information technologies (IT)
is the department of Computer Education and Instmiatibechnologies (CEIT) in education
faculties in Turkey.

Table 1
Innovative issues for CEIT departments
Student Faculty member Content Institution
Learning to learn Instructional leader Structuring the Life-long learning
Learning partner contegt with riz_lspectf Entrepreneurial university
e . nt profi
Facilitating integration :ﬂ eStr:Je\z ntu?l eon n(ia:rr? governance
- of ITs into edicational Rapidlv chandi Patent studies
3] ; i ngin . . .
3 environments cc?npten¥ changing Leading studies in education
o (open education, oppantities
e for the handicapped, civil
aviation etc.)
Integration of IT into
educational environment
Learning through new | Using new Different ways of Crossborder higher educatio
instructional methods instructional methods | presenting the studies
@ and techniques and techniges content (online, € e-learning
© | Learner roles specific to | Recognizing students learning etc.) Inter-disciplinary education
© | the information era with respect to their Multi-disciolinary nstruction
o differences, ulti- -sc-p ary nstructio
characteristics and Accreditation
needs
Participation in student | Participation in Interactive Academic-activity
exchange programs instructor exchange | multimedia Advertisement through
Taking part in inter programs different media channels
o | disciplinary projects Taking part in inter Conpetitive studies
-% Taking part in more than| disciplinary projects
x | one higher education Introducing oneself
g program (second through gooehjuality
university, certificate publications
programs etc.)
Introducing oneself in
virtual environments
o Cooperation with different
ﬁ institutions (industry,
= TCG university etc.)
©
o Virtual instructional
o applications
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CEIT and Innovation

CEIT departments, established within the scope of the restructuring of CHE education faculties
and the number of which is 43 according to theadf the academic year of 262011aim at

training teacher candidates to help them become effective in both the technological area and the
educational area by equipping them with the updated instructextaiologies and methods via
multi-disciplinary approaches and contemporary instructional applications. The updated
educational programs of CEIT departments and the coordination to be established between these
departments in modern Turkey are the necesgaps to be taken to conduct innovative studies.

In this respect, the following studies were conducted in CEIT departments; opening instructor
training programs that could contribute to training qualified faculty members; exchange programs
like Erasmus ath Farabi that support student and instructor exchange; equipping students with
contemporary instructional methods and techniques; taking the responsibility for the integration
of current technologies into education; opening distant education progranowitbepa larger
population with educational opportunities; standardizing graduate andrnaostate programs;

and conducting interdisciplinary projestudiesFor the execution of all these processes, it is
necessary to establish coordination between CEFartments and to help universities, faculties

and related institutions work in cooperation. In this respect, the process that occurs with different
variables such as students and faculty members who constitute the building stones in innovative
studies caducted in the light of new paradigms in CEIT departments in higgheration is
summarized in thedble 1 below.

Conclusion

Information society is a developmental phase that conveys the society beyond industrial society
with respect to economic, socialltural and political issues through new developments such as
communication technologies, information Iwgays, and electronic trade (Aktan & Tung, 1998)

In this phase, the information industry, information production, information capital, qualified
human factor and educational consistency gain importance with the development of new basic
technologies. Although innovation has a key role in the informdtam®d economy of this

society, the complexity of the process makes it difficult to understand inoovaasier
communication, skills and different ways of transferring information make it necessary to include
innovation in governmental policies and to establish cooperation between institutions. In this
respect, the paradigms that occur in informatiesed economies have influenced educational
systems; thus, educational institutions have started conducting necessary studies to make their
policies appropriate to the changing paradigms. In this regard, the CEIT departments serve as a
minor field to amelioate the information society through implementing productive and mest up
to-date instructional technologies to equip the work pomidr the undamentals and specialties
(Odabake, AKkbul ut ,.ItEould b stated ghat CHkdegantmentRgdTS 9 )
effectively, are departments in which innovations are carried out with changes and
transformations in higher education in Turkey.
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Edi t or 6lsarming Management Systems (LMS) integrate a wide range of functions related to

teaching, learning, and management of the learning process. Integration with powerful tools such as artificial
intelligence, mobil e a g eenablssteachingdandiiearhirgprdgbams ceistomiged too gi e s
individual learner needs and responsive to more nearly simulate live instruction. The authors of this paper

take us to the next level of design for e-assessment systems.

A Framewor k of

Mo biAlgeent HaAse@ssment System
Anbo Meng, Luging Ye, Romuald Stock

China and France

Abstract

So far,the traditionabnline assessmemnechanismsely mainly on the cliertserver modelSuch
mechanisms usually do not scale well and do not fully support featurevéikeation of
subjective questions, delivery of dynamic contentliof examinationsor proactive event
notification etc To address the issues mentioned abamannovative holistic solutiois
proposedo modelalargescale odine assessment system by applying the new generation of
mobile agentechnology In this paper, severahobile agentspply tofour typical eassesment
processes: tegenerationgdelivery, evaluation and result publishing. Since mobile agents are
autonomous and dynamic entities that have the ability to migrate between various nodes in the
network,which offer many advantages over traditional dasigethodologiesuch ageduction in
network load, overcoming network latency and disconnected operatiithsfurther
development of agent and network technology, it will bring an alternafitienfor the large
scale application ahe mobile agent padigm to eassessment domain

Keywords Multi-agent systerriMobile agett; E-assessmenE-education

Introducation

As is well known that whether inleducation programs, or the traditional education environment,
teaching and assessment cooperate as alethparning cycle. In-&ducation context, the e
assessment plays the same edelassroom based assessrhehthas the potential to provide

more flexible and innovative assessment approaches.

Although the benefits of-Assessment are exciting and-attive from both learner and tutor
perspective, its potentiadgefar from being brought into play. As Latompaintedout,

preliminary searches for good examples of online assessment reveal no mainstream examples of
the potential of the new media to struct authentic, flexible and meaningful evaluatiothef

range of learner learniffj. Some of this lack of innovation in assessment may stem from the
perceptionthat#ducati on i s somehow fAisecond class | earni
e-Eduation assessments will not stray far from the assessment practicestoffiace

traditional eaching as they recognize tloally by meeting such normal quality standasdls you

be recognized as being serious and the results of your teaching effagsuliyn accrediton

in the university conteXR]. However, a study of-assessment confirms that the principles for

quality eassessment are the same regardless of the delivery mode. In other words, validity,
reliability, fairness and flexibility arthe key measures for quality assessment.

From the literature, it is found that the traditional computer bassessmemhechanisms, such

as Web Based Testing (WBT), rely predominately on the etienter model. Java Applets and
scripting languages likéava Script etc. are the frequently used techniques to enablerficnt

client processing. Common Gateway Interface (CGI) scripts or Java Servlets are the most often
used techniques for server side processing. Such mechanisms usually do not scaledeeaiband
fully support features like automatic test generation, evaluation of subjective questions, delivery
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of dynamic content, offine examinations, flexible communication between online evaluation
components, and proactive event notificatietc. Obviasly, these features are extremely
desirable for eassessment and there is a need for alternate ways of designing such applications.

Based on the above analyshis paper pwforwardan innovative holistic solution to modeliag
largescale odine asgssment system by applying the new generation of mobile gg38htThe
promise of mobile agent paradigm makepossible to address the above issues in a natural and
elegant fashion.

Mobile agent system

As a valuable alternative to the traditional pogming model, the mobile agent paradigm

involves the mobility of an entire computational entity, along with its code, state and probably the
potential resources (e.g., ontology schemas) from host to host on a n&wewnekally, the

itinerary mapusedto travel through different network nodes can either be predefined or
determined by the mobile agent on the fly, based on the its current state or its computing logic.

As compared with the traditional clieserver model, the mobile ageratrpdigm has sevdra
advantagewith respect to ammunication latency and bandwigdésynchronous execution

dynamic adaptatigrprotocol encapsulatioandparallel executiorand so onAlthough the

mobile agent technology has not yet found its way into today's more prdrapgitations, the
potential benefit of the mobile agent paradigm has been widely accepted, especially in the past
few yearsvhenseveral mobile agemiddle platforms such as JADRgletsandVoyager have
emergedwhichgreatly stimulatd and promotd the development of mobile agenased

applications

GUI Layer

Learner Tutor Evaluator Admin
Module Module Module Module

Test Generation Test Delivery

Test Services Layer

Test Publishing Test Evaluation

eve [T e |

Agent Communication & Management L ayer

Data Access L ayer

SR, S—
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Figure 1: Architecture of MAEES

July 2011 84 Vol. 8. No. 7.



International Journal of Instructional Technology and Distance Learning

Overall function structure

As shown inFigure1, the architecturef Mobile Agent Based-assessmer8ystem(MAEES)

proposed in this papé& buit on four layers fromhe functionality perspectivé.e., GUI layer,
Assessment Service Layer, Data Access Layer, and Agent Communication & Management Layer.
It is worth noting that, iMAEES, different agents on behalf of particular services, applicgatio

or human actors, either mobile or static, reside on etiiglet or serveside machines that may be
physicallydispersed oveiheinternet. This is natural because of the charactesistithe

e-assessment environment where different actors suctaaselrs, tutors, test evaluators,
administrators are typically located around the world.

In particular, in GUI layer, there exist four types of users who participate inabsessment

process: learners, tutors, evaluators and administrators. They fitagrtiroles. More
specifically,alearner is the candidate who takesalkeessmenA tutor is the online course

author or the teaching organizer who is responsible for preparing the paper by taking advantage
of the reaemade test generation servicetlie test service layer, which has the capability of
automatically generating test papers according to the requirements specified by tientutor.
evaluator takes charge of the evaluation of subjective questiorairimistratoiis responsible

for the regstration, authentication of all roles. All the refaentioned above are supported by

their personal assistant agents (personal sei@®tassisting in performing corresponding tasks.

In thetest services layer, the four core components: test genedgiorery, evaluation and
resultpublishing are integrated with each other,draever designed as autonomous service
providers may run on different servers. In particular, the main feature of this architecture is that
all the online assessment compogeae designed as several independent services represented by
corresponding autonomous mobile agents that have the capability to migrate to the appropriate
destinations and carry out local computation. This innovative paradigm and design philosophy
bring sveral benefits such as bandwidth reduction, indepemaégnwbrkconnectivity, and

enhancd robustness and flexibility

The data access layer provides the bridge to connect databases and agents that need particular
data access services, which are, in falstp implemented as utility agents.

The agent communication and management layer is the runtime environment that provides the
common communication channel fheinteraction among agents as well as provides
management service (e.g., whsgrviceor yellow service).

Architecture of test generation service

Figure2 shows the proposeaichitectureof test generation servic, which there exist several
types of agents (mobile or static) that might be geographically dispersed on different internet
nodes.

Tutor AssistantAgent(TAA) is a personal assistant agent that performs some particular tasks on
behalf of a teacher. For instantiee agentan help a teacher set up initial parameters, search
other agents providing such service as composing tests, amdaiedisplay or edit the final

result etc.For the tutos conveniencehis agent can be downloaded on remote machines
together with an applet and then run in local Java Virtual Machine.

Test Generation Service AggiGSA) is responsible for offeringutomatic test generation

sewice. It runs persistently ontast generation server that provides a runtime environment for all
agents as well as manages their lifecycle. In fact, TGSA plays the role of agent factory, which
possesses the ability dynamcally produce mobile agents that migrate to reniteta bank

servers to perforrthe taskof automatic test generatiof test generation algorithm based genetic
algorithm can be referred to [6].
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Figure 2: Architecture of test generation

Courier Agent (CA)s a mobile agent that is responsible for dispatching test papers to different
Test Delivery Center Servers (TDCS). This agent is created by TGSA after the generated test
paper is verified, edited, and confirmed by the se#ter (i.e. tutor). Once TDCS is not available

for some reasons(e.g, busy, or disconnection of network), such test papers can buffered in
temporary database so as to wait for appropriate time to send CA to corresponding destinations.

Design of delivery

As shown inFigure 3, this stage of teglelivery mainly involvesdistribution of test paper to
different est delivery center servexgeation of Delivery Agents that are responsible for
delivering test paper to distamtearners (examinees), agrgation of Answer Agent that is
responsible for compiling answers collected by delivery agents.

It is obvious that the architecture shown below exhibitsgreat extent the flexibility as most of
the activities in this stage are performed by mobile agenth gaiénswer Agent, Courier Agent,
and Delivery Agent). In particular, we describe in detail the three stages:
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Figure 3: Architecture of test delivery service

1. Distribution of Test Papers Among Delivery Centers
In largescale onlne test environment, there may exist several test delivery certiets may
locateon different network nodes at which learners register with the vicinal servers. As described
in the previous section, the Courier Agent is created by the Test Generatime 3gent
(TGSA). Upon supplied with prepared test paper and itinerary of the specified test delivery
centers, this agent will migrate to the first Test Center Delivery Server (see step 1a) as long as
this operation is permitted and authorized by TedivBxy Service Agent (TDSA) running within
this server. After leaving over a copy of the test paper in the local databases (see step 3), the
Courier Agent moves on to the next location (see step 1b). Upon completion of the itinerary, it
returns to the Teskeneration Server and terminates if no any abnormity occurs. Or else, the
above process needs to be repeated. If the number of test delivery centers is large, more than one
Courier Agent may be launched in parallel.

2. Creation of Delivery Agents and Testing Service Agent
One of the tasks to be performed by Test Delivery Service Agent (TDSA) is to detect the exact
moment when a scheduled assessment should be triggered. Of course, the time of assessment can
be predetermined by tutors, administrators (in chs®mpulsory summary assessment), or even
the learner himself (in case of selfaluation). Once a compulsory assessment needs to be
launched, the personal agent of each learner who has to take the assessment (according to the
examinee list (see step Zgistered at this test delivery center) will receive one notification of
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information about the upcoming assessment. When any learner prepares well for taking the test,
his/her personal agent has to respond with a message requesting the migration of Bgdiner

Then TDSA begins to create and initiate one Delivery Agent per examinee. Once these Delivery
Agents have extracted the specified test paper, they start to migrate via network to the
corresponding | earner 6s ma cihay caay with ufility toelscfaa s sar vy, t
purpose of facilitating the process of answering question items. Thanks to the mechanism of
mobile agent paradigm, the learners can take offline test. During the testing process, the Delivery
Agent presents the questionsa learner and records his/her answers. When the designated
examination duration terminates or if the learner finishes ahead of schedule and wants to submit
the results, the Delivery Agent returns to the Test Delivery Server with the answers (sedtstep 5).
is worth noting that when the type of assessment isegalfiation, for rapid feedback we assume

that the test just consists of objective question items without any subjective item. In this situation,
the test can be automatically evaluated by Defivagent and the learner can see the test result
immediately.

3. Creation of Answer Agents

The Test Delivery Service Agent needs to create
that is used to extract answers from the Delivery Agent and is later sent to the Evaluation Server.

Note that while the Delivery Agent itself could be sent to thallation Server, we use a separate

Answer Agent to ensure security and anonymity.

4. Design of evaluation & result publishing

This stage involvesevalation of answer papers acdmpilation and publication of test results
(see figured).

Evaluation of Answer Papers

If the type of assessment is mandatory formal examination, we assume that the test paper consists
of both objective and subjective question items. As a result, the part of objective question items
can be evaluated automatically by machine whitegghrt of subjective items must be evaluated

by human evaluators. Accordingly, we describe the two types of evaluation process as follows:

1. Evaluation of objective questionitemst he Answer Agent together wi
paper 0 ar ri v e Serveriseetsteprl) Vit thel permissioroohEvaluation
Service AgentThe part of subjective question items (e.g., writing essay) in the answer
paper will be saved into local database (see step 2) for the preparation of subsequent
evaluation by distance tesvaluators where appropriate. However, for the objective
guestion items (e.g., true/false, multiple choice, matching etc.), they can be sent to the
evaluation engine (see step 3) where the correct answers associated with these question
items have beforeind been stored. After Evaluation Engine finishes this evaluation
process, the final results/scores need to be stored in result buffer database (see step 4).

2. Evaluation of subjective question itemsthe division of work among several evaluators
is especidy of signification as it is unimaginable that a single tutor can evaluate
hundreds of test papers. This situation is closely similar to the traditional-pencil
paper based larggcale examination. Whereas, the incorporation of mobile agent
paradigm lagely enhances the flexibility, independently of time, space, and connectivity
of network. With regard to the issue how to distribute among evaluators which separate
part within a test paper to be evaluated, it can be negotiated beforehand through their
personal assistant agents. Once they come to consistent agreement, all relevant
information will be registered with Evaluation Server. When everything goes smoothly,
the manual evaluation process begins to happen. More specifically, Evaluation Service
Agent £nds messages to all the evaluators who are responsible for evaluation of one
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specified test paper, notifying that the answers to be evaluated are already ready. If any
evaluator is available online and request to launch his/her evaluation process j&valuat
Service Agent start to create Allocatee Agent that is responsible for extracting, from the
local answer bank, the predetermined portion of question items belonging to the share
that the evaluator should do. After obtaining the destination address efdaluator from
registration info database (see step 5),
machine (see step 6), Once arrival, it presents a Graphical User Interface to the evaluator
and prompts her to evaluate its answers. When the ¢éoak@npletes relevant

evaluation work within allowable duration, Allocatee Agent will carry the evaluation

result and returns to Evaluation Server. Eventually, the result is likewise stored into the
result buffer database temporarily (see step 7), wditinthe appropriate time to later be
sent to the Result Publishing Server. In particular, When all the answers have been
evaluated, Evaluation Service Agent creates Report Agent that is responsible for
assembling all the answers and then move to the Regblishing Server (see step 8)

with the permission of Result Publishing Service Agent.

:g
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e & &
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Service Agent
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Figure 4: Architecture of evaluation and result publishing
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Publication of Results

After Report Agent arrives at Result Publishing Serkesult data are persisted in local database.
Eventually Publish Service Agent compiles, analyses and publishes the final results. In particular,

it sends messages including final test results to relevant personal assistant agents (see step 10, 11)
on haf of different users (tutor, or learner).

Conclusions

This paper put forwardn innovative holistic solution to modeling largeale oHine assessment
system by applying the new generation of mobile agdrgse agents are applied to the four e
assessmerprocessestest generationtest delivery, aluation and result publishinthe core
functionality is mostly carried out by relative mobile agents, as compared with the traditional
clientserver computing paradigm, the advantage is obvious su€lo@snunication latency and
bandwidth Asynchronous executigiProtocol encapsulatigparallel execution.
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Edi t or 0lsyoucantdefine the problem, this may be a key to defining a solution. The information age
was made possible by ubiquitous and universally available computer technologies. Online learning is an
excellent tool to expand access to educational programs. However, it is only feasible if computer
technologies are ubiquitous and universally available. Often there is a chicken-and-egg type problem where,
in order to be effective, training to use a new technology must be synchronized with its introduction and
implementation.

Technol ogy and Distance Educat

at the University of Bot sw:

Regina Masalela and Tshepo Batane
Botswana

Abstract

Technology hapotential to ehance and expand access to distance education for adult learners.
This study investigated these of technology in the delivery distance education programs at

the University of Botswand he findings of the study indicat¢hat despit¢he availability of
technological resources at the universitglwide access to technology learners, there was

very minimal utilization of technology in the delivery of Distance Education programs. Lack of
technologicabkervices in rural areas wakentified as the maireason why tutors were reluctant

to usetechnology in the delivery of distance educatioadult learners. file university does not
compare favorably with other Distance Education programsa the world in terms of

technology. The study also reveabedteady decline in enroliment in Distance Education

programs at the university. The paper recommends rigorous adoption of technology by Distance
Education programs at UB so as to enhance learning and also widen accessibility to the programs.

Keywords: Distance education, adult learners, technology, online learning, access, digital divide, urban
areas, rural areas, course delivery.
Introduction

The University of Botswana (UB$ the only national universitin the country and plays major
role in the delivery of distance education (DEpecifically to adult learners. The university has

included in its vision statement Alifelong and ¢
institution. The institution, therefore, is committed to increasing acoesducation by providing

more opportunities for participation in tertiar.y
education is that it #Awild/l be provided as an int

education and lifelong learning mazecessible and more available to Batswana and others
wherever they maly i v e 0 ( U B Asvaeebutt, ithe wniversity offers distance education
programs through the Centre for Continuing Education (CCE) which was established in 1994 to
deliver distanceducation programs through its department of Distance Education. The programs
that are currently offered by the department include the following: Diplomas in Adult Education
(DAE), NonGovernmental Organization (NGO), Youth Development Work (DYD) and

Business degree in the areas of accounting, finance and marketing.

In 2001, UB launched the eLearning programme which was dedirgtte iappropriate use of

ICTs for advancing studewtiented, active, open, collaborative and-ldag teachinglearning

procese s 60 ( Uy \fariousaeehihdogies were provided by the university for use in teaching
and learning. Online learning was also launched and WebCT was chosen as the Learning
Management System to be used to deliver courses online using a blended ap®ask. of

WebCT has grown tremendously in the mainstream programs rising from six courses in 2001 to
an average of 375 courses in the past few semesters. The purpose of this study, therefore, was to
investigate how much of this technology was being etiliin the delivery of DE programs at
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UB. The study also identified factors thatluenced the wse of technology in DE programs and
establish how Dprograms offered through UB, compare with other DE programs around the
world in terms of technology usage.

Literature Review

Technology has revolutionized distance education in a profound walya®Ehanged
dramatically over the years from being primarily ptiatsed to beg technologybased (Rahman,
nd). Application of technology in DE programs include u$t¢etevision and satelliteechnology
or using computers sucls tneinternet to carry out learning (Eddy & Spaulding, 1996).
Technology is believed to4engineer education systems. Most academic institutions adopt the
use of technology to remain compietitand attract new client¥he main aim of DEs to expand
access to education so that it reaches certain populations of learners who cannot attend
conventional school because of various reasons such as being employdohgraxgenses that
are prohilitive and lack of time due to other commitments. The ultimate goal is to acquire
knowledge that would be beneficial to them in various aspects of theirMess distance
learners are professionals who are returning to universities for both persopabf@sdional
reasons (Stamps, 1998).

Many institutions have incorporated the use of teldayoin their DEprograms as a way to

expand their accessibility and also enhance their quality. The use of technology in the delivery of
distance education has bezadited with the abilityfo open up even more access to learning as
issues of travel and time are taking care of (Ldveffy,

, 2003).Learners can work on their courses at their own convenience. Flexibility has been
reported as the greatest benefibofine learning as learners have the opportunity to access
course material anytime, anywhere and at their own pace. This is a great advantage to adult
learners as most of them are very busy peEeman, 1997). Kochmer (1995) says flexible
learning oppdunities have become very popular among many people who would otherwise not
get an opportunity to access formal education.

Communication tools such asmil, discussion forum, and chatoms, that are often embedded

in course delivery systenassist to ppmoteinteractivityin the course. Learners can easily
communicate with their instructors or among themsel@esine communication provides

various ways of interactivity both synchronous and asynchronous. Shareef and Kinshuk (2005),
states that synchrons communication has transformed distance education from an
individualized model of communication to a more interactive baarners can work on online
collaboration projects. Technology offers opportunit@sself-directed learning and student
centeredearning by allowing learners to research and construct information on their own. Adult
are responsible for their own learning, so they need freedom to direct themQeiles.learning
has also been credited f or causgconumunicatignigniaiely | ear ner
done in writing.Technologyoffers greater diversity in the delivery of distance learning programs
(Kelly-Salinas (2000).

Many institutionsaround the world offerigtance learning programs and wewitle trends

indicate thathe use of paper to deliver instruction and postal communication has been greatly
substituted by online presentation and communicabmstitutions use technology in various

ways to deliver their courses. Some examples of these institutiomMdeacer Lhiversity, which
deliversits programs on a twavay interactive compressed video system (Duvall & Schwartz,

2000. This helps to cater for people at their respective locations who are employed and would not
be able to come to the institution physicallythe US, millions are enrolled in courses offered
through television. Satellite television networks have been widely used to deliver various kinds of
education around the wor(tlVhat is distance education? 2Q00@Blany universities offer complete
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degree progams through the internet, for example, California Virtual University which offers a
wide range of degrees and courses from different universities. Other examples are: Indiana
University Online, Western Governors University and many others. The British Qpeersity

is regarded athe pioneer in this area. It was developed in 1971 and it offers degrees to anyone
around the world who has access to the internet. Many universities around the world have copied
it such asOpen University in Japan, UniversiBourses to Degree Level for Réirhe Adult

Students in France, The UNRWA/UNESCO Institute of Education in Beirut, The Empire State
College in New York Towhidi, 201Q. Other places are now even introducing virtual high

schools.

Australia is said to be anternational leader in online DE prograarsd it has taken federal state

funding and planning to make that happ@skovetal.,2 003) . Askov says Austr al
is to become an international leader in utilizing new technologies to vocatiahatialt

education through the Australian Flexible Learning Framework for National VET. This is a
government 6s edsthbhed godistamdstiagdies. Whe kcduntry todsllow

constructivist and social learning philosophical modeldesigning and delivering their

programs

Other countries that have demonstrated effective use of technology in the delivery of their DE
programs are places such as In8imce early 1990s, India has taken advantage of satellite
broadcasting with interactivedienologies of telecommunication to distribute learning to various
sedions of the society (Patel, 200 his required a concerted effort from the governmeahya
alsohas the reputable School of Continuing and Distance Education which was starte@l in 195
Historically, the school used correspondence study, but now utilizes audio, video and computer
technologies to deliver learning. The University of Pretoria in South Africa used Short Message
Service (SMS) as a la@ng support tool (Viljoeretal, 2005)

Enroliment numbers for DE programs around the world are growing tremendously, for example,
in the USduring the academic year 20@001,therewas an estimate of 3 million enrollments in
DE courses offered in both 2 year and 4 year institutions. Thibeugnew to 12.2 million in the
academic year 2008007 (National Centefor Education Statistics, 20P8/arioustechnologies

are being utilized to meet the needs of these people.

Methodology

Participantsn this study weréearners erolled in the DE pograms atJB. A total of 50 learners
participaed which wa®0% of total learners enrolled in the programs. Course tutors in the

various programs were also included in the gtlchis study triangulated both qualitative and
guantitatve technigues in coltging data. The methods used were interviews, surveys and

document reviewslhedistance education program at UB is structured such that students

come to campus three times in a semester for face to face tutorials. So this study was

conducted during one of these on-campus sessions. Questionnaires containing both open

and close ended questions were administered to the learners at the beginning of their class
sessions and there was a 100% return rate of the questionnaires. Interviews were conducted with
coure tutors. SPSS 18.0 was used to analyze the quantitative data, while categorization, synthesis
and search for patterns were techniques used to analyze qualitative data. The questionnaire for the
learners was administered first because the informatiorptieeyded was needed to seek

answers and clarifications from the tutors and administrators. This helped to get a complete

picture of the status of technology use in DE programs at UB.
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Findings

The study indicated that there were more female participizgrtsmale, which was a true

reflection of theentire DE programs enrollments.
Tables 1- 3 below present the demographic information of participants
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Table 1
Gender of participants
Valid Cumulative
Frequency| Percent
Percent Percent
Valid Male 14 28.0 318 31.8
Female 30 60.0 68.2 100.0
Total 44 88.0 100.0
Missing System 6 12.0
Total 50 100.0

Table 2 indicates that a majority of participants in this study were aged between the agé8 of 31
years. Adult education programs are sglbnsored smany people often work a few years after

graduating to accumulate some money to sponsor their studies

Table 2
Age of Participants
Frequency| Percent Valid Cumulative
Percent Percent
Valid 20-25 4 8.0 8.2 8.2
26-30 4 8.0 8.2 16.3
31-35 17 34.0 34.7 51.0
36-40 11 22.0 224 73.5
41-45 10 20.0 204 93.9
46-50 3 6.0 6.1 100.0
Total 49 98.0 100.0
Missing System 1 2.0
Total 50 100.0

Table 3 shows the different places where the participants lived and worked. In Botswana, there is
only one dy which is the capital city of the country and that is where they majority of the

working class live. This is also reflected in this study as the majority of the participants lived in
the city. Towns are well developed with many services and work opji@$uout not as

advanced as in the city. Big villages are where the majority of the population lives. A typical
structure of a big village is a mixture of both urban and rural life. These villages are often well
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serviced with good infrastructure. Most bidjages in the country are within close proximity to

either the city or towns. Small villages and remote areas are often referred to as the rural parts of
the country. These are characterized by small populations with small villages having a little more
than remote areas. In remote areas the small population is often scattered over a large area of
land, making it very difficult to provide resources in these places. This study revealed that very
few learners came from the rural areas.

Table 3
Place of work for the participants
Valid Cumulative
Frequency Percent| Percent Percent
Valid City 24 48.0 50.0 50.0
Town 2 4.0 4.2 54.2
Big Village 17 34.0 354 89.6
Small 3 6.0 6.3 95.8
Village
Remote 2 4.0 4.2 100.0
Area
Total 48 96.0 100.0
Missing Sysem 2 4.0
Total 50 100.0

Thefindings of thesetudyrevealed that there wasry minimal use of technology in the

delivery of DE courses at UB. Evidence showed sporadic efforts by individual tutors to use
technology in their coursesiich as using-mail with their studentdyut the majority of the
programs wer@redominantly prinbased. The tutoring sessions were mostly teacieered
(lecturing). Assignments were pagmsed and hand delivered or senpbgtalmail. Generally,
there was veryftile interaction between the learners and tutors outside tutoring sessions. This
was the same case even among the learners themstdvesver, both learners and tutors
believed that technology would be very beneficial to their programs.

It was interestingo note that even though participants regontery little usagef technology in

the delivery of their individualaurses, they reported high usietechnology in their own self
studysuch as typing their assignments or searching for information ingher@% of the

participants rated their computer literacy level between high and average. 80% of the participants
indicated they had access to a computer that they could use for school work if they needed to.
82% of those computers were reported to betémtat work, 11% home owned and 4% ware
aninternet café. 85% of these computers were reported to be connected to the internet. A cross
tabulation analysis indicated that the 20% who indicated no access to computers were actually
located in urban areaand all rural dwellers reported access.

This study revealed that a majority of tutors in the DE programs were UB lecturers. It was also
discovered that these lecturers were well trained on the use technology in learning and they
extensively used WebCT dmther technological resources in their mainstream classes. However,
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when the learner participants were asked whether they were familiar with WebCT, 70% of them
indicated that they had never heard of it.

Interviews were conducted widdministrators antutors of DE programat the universityo find

out whytechnology was not being utilized in the delivery of these progranesinterviews

reveakd thatthe main reason for the limited usktechnology in DE programs was lack of
technological resources raral areas. Most tutors believed that using technology to deliver their
courses such as online delivery would disadvantage learners living in rural areas who would have

problems accessing the material. Ongingmgspondent
course online, but what about that student who lives in the rural area, how will they access it? It
will not be fair for them.oOo Ot her reasons provi

especially by those tutors who were not UB tayees and lack of technical support for students
at their respective sites.

The study revealed that enrollment numbers in DE programs at UB have declined significantly to
a point where the programs are facing a danger of being discontasupdr the unirsity

regulations which requires courses to have a minimum of five students. It was discovered that
some courses had as little as three students in a class.

Discussions

This study illuminated that there wasry little utilization of technology in DE pgrams at B.

The programs in general werery traditionallybased. Thistands in starkontrast witha

majority of DE programs around the world which have become very techrblggd with some

completely offered virtuallyhrough various technologiebhis lack of technology use in DE

programx er t ai nly does not suppor fiacenterefexcallencesmr si t yos
Africa and the worldd ( UB Rdseaiictohas)shown that technology plays a very important

role in assisting institutianattain their educational godMdingle, 2002) therefore, UBneeds to

seriously consider harnessing the potential of technology in enhancing its DE programs.

The declining enrollment numbeiia DE programs at UBs a cause for concermhis paper

argues thatthe use of technolggn the offering of the prograntan assist to reverse this trend
because it will open up more access and flexibility to the courses. The study showed these
programs ar@redominantly prinbased which means they aret widelyaccessibléoth

nationally andnternationally At the national level, the country has as one of its goals to become
fian informed and educated nation ( Republ i ¢ of Botswana, 1997). Th
this goal if it does not open up more learnipgaortunities for people. Internationally, the country
cannot compete at this level without improving its global visibility1999, the NCES statistical
annual report stated that distance education offered through internet technologies was the fastest
growing. Many other studies report a growing number of learners in distance education through
online delivery. Ndahi (2006) says when faced with dwindling enroliment numbers in programs,

it is important to seek alternative ways of delivering courses suglaesing through technology.

The use of technology DE programsvould also assist to enhance the quality of the programs,
especially in the area of communicatidine study reported that there wesy minimal

interaction between the tutors and theness, even among the learners themselves. Use of
communication tools such as Discussion Forums and Chats can greatly promote interactivity
among the learners and make them feel part of a commEritjings of isolation are sometbe
majordown sides oflistance learningas been appointed as the number one reason for drop outs
(Rogers, 1990; Peters, 1994)d technology can assist to bridge this gajpadty Murphy (1995)

says that in order to improve the quality of DE programs, four types of interace necessary:
learnercontent, learneteacher, learndearner and learnénterface.Instructional strategies need

to indicate how the learner and tutor are going to interact and communicate. Approaches that
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optimize communication are critical. Advates believe that this helps to develop a unique one to
one relationship between the tutor and the learner which is not even common in face to face
classrooms.

The tutors in this study reported that the main reason they did not use technology teffer th
courses was because they had learners in their classes who lived and worked in rural areas and
they believed using technology would disadvantage these learners. However, in this study, it was
found out that all the participants who lived in rural atead access to computers and the

internet and those who reported lack of access were those who lived in urban areas. In fact, it can
be argued that this particular group of people, if need be, they can find access, as there are plenty
of internet cafes imirban areasrThis clearly shows that the noise of techalogy wasbased on

the assumption that the learndid not haveaccess to technological mgces, while the reality

was that learners haatcess. Howeveit, must be pointed out that this assumptiasnot far

fetched since generallin Botswana, liken many other devebing countries, there i6,i nt er n a l
di gital di vided whereby most technol ogical facil
areas are lagging behind, some lacking evertls#svices such as electricityhd government

has a tendency to provide major technological developments in urban areas first and then slowly
spread out to rural areas. See the ICT distribution model below:

Big villages

Urban
areas

- Heavy concentratin of ICT resources

! Good number of ICT resources

Average number of ICT resources

Very limited ICT resources

Figure 1; Typical ICT resources distribution model in Botswana

Scholars argue that digital divide is simply an exacerbation eépisting forns of inequalities

or exclusion mainly social inequalities which are major characteristics of developing nations.

Kelly-Salinas (2000), says that inequalities form a viscous circle whereby limited educational

experience of parents has a negative influemced hei r chi |l drends academic |

July 2011 97 Vol. 8. No. 7.



International Journal of Instructional Technology and Distance Learning

cycle of deprivation continues. These groups of disadvantaged people are often found in certain
parts of the countries which are remote and do not have many services found in urban areas and
some distance &ners live in these areas. According to the Survey of ICT and Education in

Africa: Botswana Report (2007), Botswana is rankeétidi of 115 countries on the World
Economic Forumbébs network readiness i nah@ x, but ,
rural access to ICT resourdgsaacs, 2007)The country is faced with challenges such as high

cost of computers and lack of electricity in rural areas. The country has liberalized its
telecommunication industry so as to increase competition arglitiey of services. However,

the Government of Botswana alone cannot be blamed for the ICT disparities in the country as
some of these developments are projects by private companies who decide where to implement
their ICT projects and in most cases thhgase urban areas because of the market since they are
mostly profit making organizations.

Examples from places that have excelled in effectively using technology in their DE programs
makes it clear that this task cannot be carried out by a single extitly as a university because

the resource implications go wayloed the boundaries @istitutions. As shown by the

Australian DE system, this innovation needs full government support both in policy and finance.
To its credit, the government of Botswasaurrently working hard to eliminate the disparity in
terms of access to ICT resources between urban and rural areas. This is being done through
various initiatives and policies. These include projects such as Rural Telecommunications
Initiative whose mai aim is to ensure that more than 50% of Batswana living in remote areas of
the country are provided with basic telecommunications services. There is the Community
Information at the Touch of a Button which is made up of a network linking three rurgksilia
Gaborone (the capital city) to provide various services. Provision of all study centers and libraries
with ICT resources so that learners anywhere in the country can have access. All these efforts are
aimed at boosting ICT capacity in rural areas.

Conclusion and future research

Technology has the potential to greatly improve distance education in Botswana, thel@fore,

has to take this matter seriously and embark on an initiative to incorporate technology in the
delivery ofits DE programsAll stakeholders should be involved in this process to ensure that

there is sufficient support for the project. The university needs to benchmark especially with other
institutions in developing areas to find out how they worked around issues of access (which is a
common problem in developing countries) to use technology in their programs. A study needs to
be carried out to find out why the declining enroliment numbers in DE programs at UB, so as to
identify other factors that may be a stumbling block in the grafithe programs. Distance

education as it is at UB faces a very bleak future and this paper argues that technology can
breathe life into this seemingly dying process.
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