Individual Differences in Learning with Hypermedia: Effects of Students’
Cognitive Styles, Computer Competency Levels, andrier Knowledge
Levels on Learning Strategies

Esra YECAN Kursat CAGILTAY?

Ozet: Hipermedyalle Osrenmede Kiisel Farkliliklar: Biligsel Stillerin, Bilgisayar Kullanim Yetegii ve On
Alan Bilgisi Diizeylerinin @renme Stratejileri Uzerine Etkisi Bu calsma, @&rencilerin, bilisel stilleri,
bilgisayar kullanimi yeterlik diizeyleri ve 6n albiigilerinin egitim amacl bir hipermedya programindaki
Ogrenme stratejileri Gzerindeki etkilerini incelemedtir. Bu amagla, Web destekli bigr@nme ortamindaki
111 @renciden 16°s1 bilisel stilleri, bilgisayar kullanimi yeterlik diizeylese 6n alan bilgleri baz alinarak
secilmitir. Ogrencilerin @&renme stratejilerini ortaya ¢ikarmak amaciyla yizgyigorgme ve gozlem
metodlari kullaniimgtir. Bulgular, bilgsel stillerin ¢agma y®netimi agisindan 6nemli olabilgee ve
bilgisayar kullanimi yeterlik diizeyi ve 6n alan didi faktorlerinin de hipermedya programi kullanma
oruntulerini etkileyebilecgni gostermstir.

Anahtar kelimelerbireysel farkliliklar, bilgsel stiller, hipermedya ilegdenme.

Abstract: This study examines the effects of covgnittyles, computer competency levels, and praonain
knowledge levels on students’ learning strategiearirinstructional hypermedia program. Sixteen shisle
were selected out of 111 students from a Web-entarmarse, based on their cognitive style, computer
competency, and prior domain knowledge test scdresorder to reveal students’ learning strategies,
interviews and observations were conducted. Resudiedted that cognitive styles may be important in
terms of study management strategies of the stsidantl computer competency and prior knowledgedevel
may affect the patterns of using the hypermedigam.

Keywords: individual differences, cognitive stylesrhing with hypermedia.
Introduction

Today, hypermedia is an integral part of almostrgeemputer system. Therefore, hypermedia-based
learning materials have been widely used in edogatbne of the main advantages of using hypermedia
form of educational materials in a Web-based edrtal system is that learners have many opporasiti
to learn according to their individual needs (LHard, 1993). Jonassen (2000) emphasized the
nonsequential and nonlinear method of organizaimhdisplay in hypermedia which enables the learner
to access information in most meaningful ways. Gaul Urbas (2003) also stated that the constisictiv
view sees the non-linearity and interactivity ofpbymedia as its major advantages compared to other
educational media.

Many studies were conducted to find out the effemftsindividual differences on learning and
satisfaction in hypermedia systems. The effectgeafder differences (Chen & Macredie, 2010; Felix,
2001), computer competency levels (Palmquist & K2®Q0; Maskari & Sanderson, 2011; Montelpare &
Williams, 2000), prior knowledge (Horlscherl & Srel, 2000; Rezende & de Souza Barros, 2008, Chen
& Macredie, 2010), and cognitive styles (Chen &,12009; Dufresne & Turcotte, 1997; Mampadi, Chen,
Ghinea, & Chen, 2011; Palmquist & Kim, 2000; Tregfillou, Pomportsis, Demetriadis, & Georgiadou,
2004) were found to be significant for studentarieng.

Although hypermedia seems to be appropriate fdveaend self-regulated learning activities, some
empirical studies indicated problems about theciefficy and effectiveness of learning with hyperraedi
(Chen, 2002; Chen & Liu, 2009; Triantafillou, Pomisss, & Demetriadis, 2003). Although the freedom
given to learner for navigation and constructiontled learning path is considered an advantages it i
concluded that some learners may have problemeating) with this non-linear structure of hypermedia
systems. Generally, the structure of content andgation in current hypermedia based programs are
provided in the same way, without much considetirggbackground knowledge, age, experiences, clltura
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backgrounds, professions, motivations and goaktheflearners (Papanikolau, Grigoriadou, Magoulas &
Kornilakis, 2002).

Cognitive style of field dependency is one of thestrstudied individual characteristics and found to
be effective in terms of achievement and attituofethe students. Although there are some othelighor
about cognitive style, field-dependence is onehef most researched cognitive style theory and widel
used in educational problems (Tang, 2003). The itwgrstyle of field dependency which was introddice
by Witkin (1977) is based individuals' tendencypefception of the the surroundings. According takifdi
and Goodenough (1981), field dependency covers thmajor constructs: (1) reliance on internal vs.
external referents; (2) cognitive restructuringlskand (3) interpersonal competencies. A fielgerdent
person is defined as holistic, uncertain, and dégenupon others, while a field-independent pelison
analytic, confident, and self-reliant.

Cognitive style is studied by many researchers at® interested in hypermedia learning. Many
researchers concluded that field dependency ismgortant characteristic affecting computer user in
hypermedia environment (Angeli, Valanides, & Kirseh 2009; Clewley, Chen, & Liu, 2011; Dufresne &
Turcotte, 1997; Ghinea & Chen, 2003; Graff, 2008ader & Klein, 1996; Pi-Sui-Hsu & Dwyer, 2004;
Triantafillou et al., 2004). These studies indidatieat field-independent people either performettieber
satisfied more in hypermedia systems comparecttd-fiependents.

The effects of individual differences on learningiaatisfaction in Web environments are studied by
many researchers. In addition to cognitive styféetknces, computer competency (Horlscherl & Strube
2000; Montelpare & Williams, 2000) and domain knedde levels (Horlscherl & Strube, 2000; Last,
O’Donnell, & Kelly, 2001; Rezender & de Souza Bar@008) had been the focus of the studies. These
characteristics seemed to effect either users’opmdnce or satisfaction on learning or information-
seeking tasks in Web environment.

Purpose of the Study

Learning strategies of the students in hypermedigirenment might vary depending on their
cognitive styles as stated by Jonassen and War@B)Y1®owever, the process of learning in these
environments still needs to be discovered. As dtétg Gauss and Urbas (2003), more evidence is
necessary to derive general guidelines from rebeamcindividual differences in hypermedia learniag,
there is a need for deeper understanding aboude#nring processes of different learners in hypeiane
environment. The question under investigation isualhow learner characteristics affect the userof a
instructional hypermedia program.

In this study,learning strategies of the students with differeagnitive styles in a hypermedia
program were explored by considering their compuatanpetency levels and prior domain knowledge
levels. The study focused on the following quesion

- How do cognitive styles affect students’ learnintgategies in an instructional hypermedia
environment?

- In what ways do the computer competency and prionain knowledge levels of the students
affect their learning strategies in an instructidngermedia environment?

Methodology

Since it was focused on the process rather thaprtiguct, “how” questions are tried to be answered,
so case study becomes the main strategy for teanas (Merriam, 1998; Yin, 1994). To explore theysva
how the students with diverse characteristics useducational hypermedia program, a qualitatives cas
study was designed. Interpretive case studies xplained by Merriam (1998)- are used to developed
conceptual categories through the data collectedllustrate, support, or challenge the theory tisat
considered before data is collected. Since theentrstudy is based on the evidence provided by the
literature and aims to expose the process by caragyp and interpreting data collected, the intetjwe
case study design is fitting well the aim of thee@rch. As mentioned by Bogdan and Biklen (1998, t
aim of the qualitative study is to better underdtdmuman behavior and experience. The goal of the
gualitative researcher as overlapped with the ditie study is to grasp the processes by whicltpleeo
construct meaning and define these meanings (Bo§dgiklen, 1998).
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This study was conducted in two phases. For tkegdinase, three instruments were administereckat th
beginning of the semester to identify target pgréints with different individual characteristicsorithe
second phase, qualitative data were collected felected subjects through interviews, observatiand,
review of Web logs.

Participants

Since the qualitative inquiry focuses on small sesin depth, it is important to select information
rich cases from which one can get a great deaifofrhation for the purpose of the research (Pal&s0).
In considering this issue, the purposeful sampbtgitegies were used in selecting participants. The
sample within the case was selected by considesorge criteria that were important for the study.
Purpose of the sampling was to have a represeatgtoup with diverse characteristics which is namaed
maximum variationstrategy by Patton (1990). In this study, theecidt for the maximum variation
sampling were the following:

- prior domain knowledge levets the students about the subject matter,
- computer competency levedsd
- cognitive stylesf the students.

Measure of Domain Knowledgén achievement test was administered at the bagjnof the
semester to measure the prior domain knowledgdsl@faghe students on first aid subject. The vess$
developed and regularly used by Turkish Red Craéstemeasure the domain knowledge levels of the
students at the beginning and end of the semestetrainee who takes at least 85 points over 1@isga
the right of having the First Aid Provider Certdie.

Measure of Computer Competency Lexemodified test which was originally developed Yo§dirim
and Dusick (1997) was used to measure the studeetseived computer competency. After conducting
the reliability analysis on SPSS, the coefficielgha was found to be .97 which indicates to a high
reliability in social sciences. The content of ttest was consisted of word processor, databases,
spreadsheets, Internet applications, presentatifiweazre, operating systems and the maintenance of
computers.

Measure of Cognitive Styl@he cognitive styles of the students were meastimeigh the Groups
Embedded Figures Test (GEFT) which was developeWitkin, Oltman, Raskin and Karp (1971) and
translated and adapted into Turkish by Cakan (2008¢ reliability analysis of the Turkish versioh o
GEFT was conducted by Cakan (2003) and the coefiticalpha was found to be .82, so an acceptable
reliability for the Turkish version of the GEFTassured.

111 students from 124 in total have been admimdtenree tests to determine their prior domain
knowledge levels, computer competency levels, agmhitive styles. 124 students in total were epibtio
the course, however only 111 were ready in class twhen the cognitive style, and computer compstenc
tests were administered. Therefore, only those st@idents who took all of the tests were taken as th
participants of the study. Later, sixteen of themrevselected after conducting some basic statistica
analyses on test results. Mean scores and stawéardtions were found for each measurement, then
participants who scored one-half standard devidtielow the mean were considered as belonging to the
low-level group, and participants who scored oné4tandard deviation above the mean were congidere
as belonging to the high-level group. Since thermftion-rich cases are important while selecting
subjects in qualitative research, the low-level #mel high-level groups were included, and represkent
equally in sampling (See Table 1). The middle geowpre excluded, so only the participants represgnt
specific characteristics were selected.

Table 1: Participant Selection Criteria According to the flResults

Mean Std.Dev. Low level group High level group
GEFT 14.91 3.70 if score< 13.06 If score >16.76
C.Competency 2.78 .76 If score<2.40 If score >3.17
P. Domain knowledge 15.13 3.90 If score <13.18 If score >17.08

However, the intended sampling strategy could metréalized exactly because there were not
available subjects for each group according totéise results. Since the main consideration of thdys
was the cognitive styles, lack of four subjectshat field dependents column was supported by ifegud
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subjects without taking the domain knowledge or toenputer competency levels into consideration.
Therefore, four more subjects were selected ambaditld-dependents. Genders and major were also

taken into consideration in terms of assuring waridable 2 and Table 3 show characteristics of the
participants.

Table 2: Participants Selected Based on Test Results

Field Dependents Field Independents Total
P. Domain knowledge P. Domain knowledge

Comp. Competency Level Low High Low High

Low 2 (Groups) 0 (Groups) 2 Growp?) 2 (Groups) 6

High 1 (Groupa) 1 (Group2) 2 Group3) 2 (Groupl) 6

Total 3 1 4 4 12+4*

* 4 Field dependent subjects were added considéhnigiggenders and majors

Table 3: Participants with Certain Characteristics

Participants Gender  Major Cognitive Computer P. Domain
Style Competency Knowledge

S1 f Business&Adm.  FlI competent high

S2 (%) m Education FD competent intermediate

S3 m Education FD competent high

S4 (%) f Education FD novice intermediate

S5 f Nat.Science Fl novice high

S6 f Nat.Science FI novice high

S7 (%) f Engineering FD intermediate high

S8 m Soc.Science FD competent low

S9 m Business&Adm.  FlI competent low

S10 (%) m Engineering FD intermediate high

S11 m Engineering Fl competent high

S12 f Education FD novice low

S13 f Nat.Science FI novice low

S14 m Nat.Science FD novice low

S15 m Engineering FI competent low

S16 m Nat.Science FI novice low

* 4 Field dependent subjects were added considéhnigiggenders and majors
Learning Environment

Participants of the study were selected among apgod 111 students of a semi-online elective course
given at the Middle East Technical University (ME)TOhe course was about First Aid that is available
for all of the senior students of METU.

Face to face classes were conducted during the dixsweeks, and the rest of the course was
conducted on the Web through the use of a Leadiagagement System (LMS). Asynchronous delivery
methods were used in the system. Facilities pravidethe LMS are the syllabus, electronic forumyrse
announcements part, lecture notes, and a gradelamiture notes were divided into four parts inahgd
four or five chapters in each part, and subheadmgsch chapter. This structure is provided bea type
menu on the left side of the interface (Figure 1).
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2 Welcome to First Aid Course - Microsoft Internet Explorer Q@
File Edt View Favortes Tools Help "
QeBak > & - M (@) @ Osearch rFavories £ - - 3

Address 48] CiDocuments and SettingsirecepiDesktoplIFalindex. html wl| | Links 2

4y IFA - Online
L Interactive FirstAid Course @ @ @

-~

ABDOMINAL WOUNDS
. Contents
s Many wital organs are located in the abdominal area, so deep abdominal wounds can result in external bleeding,

St netion internal bleeding and possible infections that are likely to constitute major emergency situations.

=Part 1 % s e
mptoms and Signs
-part 2 ep g
Chapter 1- Wounds and -
Bleading Severe pain

Tenderness, bruising at the side of the injury
External bleeding

Nausea and womiting (sometimes containing blood)
Weakness

Qrgans protruding from the abdomen

Spasms of the abdaminal muscles

Severe shock

Chapter 2- Special Types o
Wounds

Objectives of the Chapter
Self Check

z1.Special Typss of
Wounds

2.2 Head Wounds
2.3.Mose Blesding
2.4.Abdominal Wounds
2.5,Chest Wounds

2 .6.Crush Injuries Treatment
2.7 Infected Wounds

2.8, Tetanus

Major Points of the Chapter
Self Evaluation Test

Keep the casualty lying on his/her back, support the shoulders
Chapter 3- Disarders of th and bend the casualty's knees up, This is the most comfortable
Circulatory System

position for the patient.
Chapter 4- Fareign Bodies Place a coat, a pillow, or some other bulky cloth material
Chapter 5- Other under the knees to help maintain this position
Emsrgency Conditions Remove clothing from around the wound
-Part 3 If the intestine is not exposed, cover the wound with a dry,
*Part 4 o sterile dressing

&) & 4§ My Computer
. ;

74 start B % | = lecalDiskicy el

oL

Figure 1. A screenshot from the course web site.

Data Collection

In-depth interviews and participant observationseatbe primary source of data. Students’ Web logs
gathered by the LMS were the secondary data sobgzh participant was invited to be observed duaing
usual study session and an interview was conduafied the observation. To minimize the researcher
effect, characteristics of the participants werekmown by the researcher during the whole datecidn
process.

Observations An observation schedule was prepared to gathir ala participants’ navigation and
interaction patterns, and favored and not favoremponents of the course Web site. Participants were
invited individually to demonstrate a usual studgson of the course. The same content was assigned
each participant and expected them to think loughile studying. There was no time and material
limitation during the observations. Participantsitements and actions were noted by the researcher.

Interviews After each observation session, the researchatumbed semi-structured interviews with
each student to gather information about their gdrieoughts, problems, appreciations, expectatiangd
suggestions of the hypermedia program specificaily online courses in general. Each interviewicess
lasted 20 to 60 minutes and provided data abounhth&ible dimensions of the learning process.rkigwv
sessions were especially helpful in terms of getiifiormation about participants’ learning straésyi

Student LogsFrequencies of 111 students’ use of the Webwérme taken from the log files of
Learning Management System. Students’ visits ofWeb site were kept by the LMS by counting the
visited pages.

Data Analysis and Coding

Analysis of data included ordering, structuringd ainterpreting the mass of collected data, as
explained by Marshall and Rossman (1999). The @psswhile analyzing the data were followed: 1)
Organizing the data; 2) generating categories, thethes; 3) coding the data; 4) testing the emergent
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understandings as considering students’ individiiiférences; 5) searching for alternative explaned]
and 6) writing the report.

Interviews were transcribed, read twice, and cdaethe researcher. Later, they were scanned by the
researcher again and the main categories werendetsf in accordance with the codes. Four main
categories were emerged including students’ cheniatits, subject matter characteristics, learning
strategies, and patterns to use the hypermediaigrogith subcategories. In order to verify the gatees,
the researcher decided to scan all of the intewvi@gain for each main category, and coded thenm dnyai
focusing just on specific categories.

In terms of validating the research findings, codled categories were reviewed by another researcher
who was not involved in the study. Coded data wadiseussed and changes were done if necessary.
Transcribed data were also sent to the participntake their approvals about the interviews aive g
them an opportunity to make changes if they want to

Since the study is based on comparison of the stsidecording to their certain characteristicsadat
was grouped based on the characteristics whickttldents belong. Namely, the same data were divided
into two columns for cognitive style, groups, twaluunns for computer competency level groups, aral tw
columns for domain knowledge level groups.

After organizing the data, researcher first lookéthe similarities and then the differences indbta
within the same group. Observational data was atslyzed by considering the characteristics of the
students.

Results

The data have shown that the common learning giesteused by the learners were study
management, reading, note-taking, simple examimatmd use of visuals. Although almost all of the
participants followed these strategies, some diffees emerged among the learners with different
characteristics. Results are presented throughe tperspectives including cognitive style, computer
competency, and prior knowledge levels as propaseeésearch questions. The differences rather than
similarities among the groups were presented. Talbépresents the main differences among the grioups
terms of learning strategies and hypermedia usatigms of the participants.
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Table 4: Participants’ common patterns of learning stratggéad use of the HM program with data
sources.

Cognitive Styles Data Source

Learning Strategies FD FI Interview Observ. S. Logs
Aim of Studying Considering others’  Considering their 4 4

expectations own decisions
Aim of Reading Influenced by external Influenced by v v

forces internal forces
Sequence to Study Confused about Like the current v

inconsistency with sequence

syllabus
Dealing with unknown Need to use dictionaryReading 4 4
terms explanations&

reasoning

Use of Visuals Interest in figures on No special interest v/

images

Computer Competency
Learning Strategies Non-competent Competent Interview Observ. S. Logs
Content Segmentation Prefer long-page Prefer short page v

presentation presentation
Visiting Frequency No difference No difference 4
Materials to Study Print-out HM program v
Navigation within the Usually using Using menu for turn 4
content Back&Next backs within content
Using the menu Having difficulty No difficulty v v

Prior Knowledge
Learning Strategies Low-level High-level Interview Observ. S. Logs
Depth of Studying Reading more than  Reading once, v v

once, Skim&Scan

Navigation Tools

Taking notes,

Turning back to
previous topics.
No special need

No detail in studying

Need a design to skipv’
easily

Cognitive Style Differences

Participant interviews revealed some differencesranthe statements and experiences of cognitive
style groups on a general manner in terms of lagrand interaction with hypermedia. Analysis of the
participant interviews, and observations strongtpased the difference on self-regulation between th
field-dependent and field-independent learner gsoupheir self-regulation abilities were important i
terms of their general approach to study and usiagning strategies.

The findings were in accordance with the definitmnfield dependence which was supposed to be
related to a person’s dependence on internal @rmeadt factors by Witkin and Goodenough (1981) and
Saracho (1997). Actually field-independent parteifs of the current study usually tended to be- self
regulated in general, and their overall approacleaoning is based on their own points of view amh
decisions.
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Aim of Studying/Readin@uring both the interviews and observations, nabshe learners (11 of 16)
stated that they prefer to focus on specific paitkin the reading material rather than readingwle
content equally. Six of the eight field-independégarners in total stated that they especially $oon
things which they found to be important accordiaghteir personal beliefs and feelings. Similarlygstnof
the field-independent participants established ttwen goals for studying special points within thibole
content according to their personal beliefs.

About determining the goal of the learning, fourtlod eight field-dependent learners tend to comnside
the demands of exams or the instructor. They uswslited that they focused on parts which were
emphasized by the instructor during the face-te-felasses or were assumed as possible exam ggestion
by the students. Results indicated that field-ddpahlearners usually don't set their own goalsl, laok
at external sources to determine the importancependty of the subjects within the content.

Organization of the contenin terms of the content organization of the hypestia program, learners
usually appreciated the order and segmentatioheofshole content into topics and subtopics. However
there was a problem for some learners about ther @fdthe chapters which do not follow the sequesfce
face-to-face classes. Although the researcher whawiare about the content of the face-to-faceselas
during the observations and interviews, it was aéae after analysis that five of the eight fieldsdadent
learners claimed about studying without followihg sequence of the hypermedia program. S7 mentioned
this issue and statet; felt disturbed about skipping chapter3 for instze... Did we purposely skip that
chapter? Why do we postpone itRiconsistency between the sequences of hypernpedgagam and the
face-to-face course was a problem for field-depahdeudents, while field-independents didn’t memtio
this issue during the interviews and observations.

Approach to unclear pointAlthough the interviews and the observationabhd&vealed that many
learners faced with problems related to unknowmsewhile reading the course material, half of ilklf
dependent learners needed to use a dictionary videfield-independents usually tend to elicit the
meanings of the terms by reasoning, reading themahin detail, or examine the images. This firgdin
may be consistent with the idea that field-depehgenple tend to use external sources of informé&to
self definition as stated by Saracho (1997).

Use of visualsThe images and movies within the hypermedia veem®ng the most appreciated
features of the material. Almost all of the studestated that they sometimes preferred to lookhet t
images on the page instead of reading the textsedder, the images were found to be helpful to
understand the unknown terms. Although all of tadipipants stated positive comments on visuakhef
hypermedia program, it was notable that only tleddfdependent students emphasized details on the
visuals which helped them to remember the procédm@vliedge on the content. While talking about the
images and movies on the hypermedia program, fitbeeight field-dependent participants stated tha
they were very beneficial to them, and helped thememembering the face-to-face classes, since the
instructor was a part of the images and movieshenhlypermedia program. On the other hand, field-
independent students didn’'t mention this detailer€fore, clues reminding previous learning expeesn
might be a motivational factor for field-dependéeérners, while field-independents do not show any
interest.

Computer Competency Level Differences

Both the interviews and observations revealeddbatputer competency levels of the students may be
important in terms of their hypermedia using patterEspecially, there would be problems in using
hypermedia program for novice computer users.

Frequency of visiting the Web si#&eb logs revealed that the course web site vaiedi47048 times
in total, which means that average view for aipidnt was 423.86 for the whole semester. AiImtsifa
the students noted that they were visiting the \féb once or twice a week to access assignments and
announcements of the instructor. Main aim of vigitthe Web site was usually to get the announcesnent
most of the participants did not look at the leetootes on the Web site until the examination week.

Participants usually emphasized that there shoelgdme encouraging factors to make them visit the
Web site. They complained about not being forcedttmly for online courses in general until the exam
date is close. However, homework and announcements found to be useful in terms of forcing them to
visit the Web site.
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Most of the novice computer users stated that thdry't like to use the hypermedia for studying. The
relationship between the perceived computer coemogt scores and frequency of visiting the Web site
was examined via Pearson correlation coefficigralysis indicated that the correlation between
computer competency score and frequency of usiy\tbb site was not statistically significant ( 1%
.0114, p=0,05).

Preferred medium for reading’he choice of the medium for reading varied amthrggparticipants.
While nine of the sixteen participants stated thaty read from the hypermedia program, others rithe
preferred to read on printed material or used aol i@ both printed material and hypermedia program.

After grouping the participants according to thesrtain characteristics, it was revealed that revic
computer users tend to print out the content, aad through the printed material. They statedithaas
not comfortable to study in front of a computerth# time.

Navigation within the content and using the meéRandom access to the content through the menu on
the hypermedia program was appreciated by almostf dhe students. However, six of the nine novice
computer users had difficulties in using the mesinge the content on the right side was not chapngin
despite a chapter name is clicked on the menu.affgtthe menu consisted of four main items with gnan
subtitles under each. If a main item is clickedthg user, only the subtitles were opening withaut a
change on the right side of the page, and it wa®llem for novice computer users since they exuokit
see a change on the content presentation pagechfiegng on any item. Interviews and especiallg th
observations revealed that novice computer usdretgrefer to use the menu for navigation as mash
competent users.

Although most of the participants appreciated #wedom access opportunity provided by the menu,
observations didn't exactly support the interviewdings for some cases. Observations revealed that
novice computer users didn’t prefer to use the nfenturning back to any topic. Instead, they pnefd
to click on thebackbuttons to go back within the chapter even it ¥eas pages away. It was observed
that it was a bit complicated for them to comeh® fiast studied part again witlkexibuttons after looking
at the previous pages.

Segmentation of the reading materidlhe short-page presentation of the content inehypdia
program was appreciated by seven of the particgp@ithough it was not asked during the intervietes,
of the participants from which the seven were fiddghendents mentioned this issue. They statedhbgat
liked this kind of presentation either since thay control the flow of the content or since theativation
increased while reading short pages. Instead ahfawany things on the screen, they preferred te ha
small chunks of information on each page.

On the other hand, three of these ten participatased that they prefer to read long page
presentations. All of them were at low level of guter competency, and belong to different groups in
terms of their cognitive styles. They mentionedt tihalisturbed them to click always on next buttons
Although short page presentation was appreciatethéyy participants, it required to cope with more
pages in total compared to long-page presentgdionit was a problem for novice computer users.

Prior Domain Knowledge Level Differences

Prior domain knowledge level groups indicated salifferences in terms of studying course material.
depth of studying varied among the different pdomain knowledge levels, as well as the preferefares
navigation tools.

Depth of StudyingAll of the participants with high level of prioochain knowledge usually preferred
to scan the texts rather than reading in detailrddeer, the analysis of interviews and observations
indicated that students with high level of priomtiin knowledge usually took small and less-detailed
notes, while students with low level of prior domdinowledge tended to take more detailed notes
including the titles and main structure of the sgbptudied.

Navigation Tools.Although the random access opportunity provided thy menu was widely
appreciated by almost all of the learners, paricip with high level of prior domain knowledge esaly
appreciated this feature, since the menu struciliogved them to skip some chapters without studying
Two of the participants with high level of prior main knowledge suggested a different design for
navigational tools, so that they could easily gkip known parts without reading. According to Relee&
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de Souza Barros (2008), navigation patterns in retructional hypermedia environment might be
associated with prior knowledge levels of the uskrgheir study, knowledgeable students eitheduse
organized or conceptual navigation in which thegf@med random access to topics and used the index
more than the non-knowledgeable students. Priowlgdge levels of the students might be a factdreto
considered in designing hypermedia environmentggiructional aims.

Furthermore, the hypermedia system used in thidysivas found to be quite simple to navigate by
almost all of the participants. Actually the mediaould be important in terms of disorientation peols
of the users related to their domain knowledge. btwidd and Stevenson (1998) concluded that there are
differences in terms of navigation efficiency betweknowledgeable and non-knowledgeable participants
on different hypermedia designs. The non-linear liedarchical designs suggested superior perforenanc
for knowledgeable users, while the mixed design reaslted in no difference between the knowledgeabl
and non-knowledgeable participants. Actually thepdmmedia program used in this study could be
regarded as having mixed design, since a hieralchienu is provided besides the linear flow with
navigation buttons. So, there is no difference geein terms of interaction patterns of the pgstats, or
disorientation problems.

Discussion and Implications

Laurillard (1993) emphasized the importance of-palfe opportunity given to users so that they can
develop their cognitive structure in hypermediaiemment. According to the findings of the current
study, it seems to be easy for field-independearhiers to control the pace and sequence of learwinite
the field dependents might fail in doing the sahieg.

Since field-dependent learners usually need fodange (Jonassen & Grabowski, 1993), non-
structured hypermedia environments usually distdidg-dependent learners, while field-independents
like self-pacing opportunity provided by this emriment. Findings of the current study revealed that
field-dependent participants were not satisfiedhwiudying by following the self-determined sequeent
the content. It is difficult for field dependentatmers to learn the materials that require highdero
thinking when cues are not provided (Witkin, 1977)s obvious from the findings that field-depentie
learners may have difficulties in determining tmeportance of the content parts, so they may have
difficulties in determining their own priorities thin the whole content.

In self-regulated learning which is necessary ipdmgnedia environments, learners usually set some
goals and plan timing to organize learning accardmtheir priorities (Whipp & Chiarelli, 2004). ifie
management seemed to be dependent on studentsagapproach to study and to the specific course.
Findings of this study suggest that cognitive styl@ight be important in terms of establishing gdats
learning either based on individuals’ personaldieland thoughts or demands of external factoesdik
instructor or the assessment criteria. Then it @sonecessary to emphasize the importance of ssibjec
within the content to notify especially the fieldgendent learners, since they usually need forreadte
sources about what to learn. On the other handynastructured presentation would be better fordfiel
independent learners in terms of supporting theif-regulation and reasoning activities as statgd b
Triantafillou et al. (2004).

Visuals are seemed to be indispensable componédnitsstouctional hypermedia systems for the
current study. Although the characteristics ofgpecific subject matter should be taken into actauis
emphasized that learners prefer to use visualadenstanding concepts and procedures rather thainge
texts. As proposed by Witkin and Goodenough (19819rgan (1997) and Saracho (1997), field-
dependent people are usually motivated extringicab the potential of visuals in increasing the
motivation might be appreciated by instructionadigeers in designing hypermedia systems.

In addition to the cognitive style differences e&itners in hypermedia learning, perceived computer
competency levels also revealed as an importanactaistic affecting the process. Different levefs
computer literacy among students and lack of cemitg in using computers were concluded by
Montelpare and Williams (2000) as the common chaghss in using Internet in higher education. Another
study conducted by Maskari and Sanderson (2011ljasiynconcluded that users with more searching
experience were able to find significantly moreevaint documents compared to less-experienced wsers
a search task, while spending equal times. Forctlieent study, students who consider themselves as
novice computer users usually tended to use therhgdia program less, so they preferred to prinhtreau
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material rather than visiting the Web site and imgqan site. Providing a printable version of theole
content on the Web site might be considered byuosbnal designers of hypermedia environments.

The study indicates some other problems of noviomputer users about using the hypermedia
program. An instructional hypermedia system shdddprepared as simple as possible (Palloff & Pratt,
2001) in terms of accommodating the needs of nowomputer users. For instance, short page
presentation of the hypermedia program was disliedome novice computer users, since it meant more
Web pages in total and more navigation. Althoughidtare some research concluding that field-depgnde
people are performing better in short-page pretientavhile the field-independents are more sudoéss
with large-page presentation (Gauss & Urbas, 2088re might be some other factors affecting
participants’ performance. Findings of the currstutdy indicated that effects of computer competenc
levels are very important in hypermedia learnind amght be misinterpreted as effects of cognitiydes.

A study conducted by Palmquist and Kim (2000) codedl that cognitive styles of novice users infleenc
their search performance in Web, while experieringgtnet users didn't indicate any difference imte
of their cognitive style category. It could be saggd that computer competency levels of the sbensld
be taken into consideration in cognitive style aesk on hypermedia environments.

Another important factor to affect hypermedia uspgtierns is the prior domain knowledge levels of
the users. Consisted with the findings of the airstudy, the interaction patterns with hypermeday
differ based on the knowledge levels of the stuslé@hen & Macredie, 2010; Rezender & de Souza
Barros, 2008). Therefore, users’ knowledge levelsoine an important factor in designing instructiona
online systems.

Although the current study examined a single cagdhe results cannot be widely generalized, there
are some suggestions exposed for instructionafjdess and researchers;

- Learners’ dependence on external or internal facidnile regulating the learning is revealed as an
important issue. Actually learners who are dependenexternal factors — field dependents —
usually faced with problems related to being alaide learning with hypermedia. It would be
better, if hypermedia programs are designed in eersuctured way for field dependent learners
to provide them guidance. Emphases on importamtgorelation to real life situations, and
motivational elements should be used extensivelynsiructional hypermedia to make them
engage in learning.

- Field-dependent learners might need external ssueerify any information, while the field-
independents used reasoning. The information orernypdia program should be provided so
detailed that the field-dependent learners could #verything they need. On the other hand, it
could be better for field-independents to provigpartunities to allow them reasoning.

- Considering the differences among the people, hadpbtential of the hypermedia systems, it
would be suggested that hypermedia systems wouwdida different designs for different
learners. Adaptive Educational Hypermedia Systehis{Ss) are one of the innovations that may
help the instructional designers in designing le@ynenvironments accommodating learner
characteristics.

- More research regarding different individual ché&gstics should be conducted in different
contexts to reveal the effects of differences dngieypermedia.

- The current study suggested that the computer ciempglevel of the learners is a very important
factor affecting their use of instructional hypedige Any research which aims to investigate the
role of cognitive styles in hypermedia learning wwhko definitely consider the computer
competency levels of the participants besides digaitive style preference.

- Participants’ achievements and overall situationtanrms of academic success were not the
considerations of this study. However, studenti-esgectations and academic accomplishment
are usually suggested as important factors in gtiedi current approach to learning. Further
research investigating learning in hypermedia emvitent should take these factors into
consideration.
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Genisletilmis Ozet

Gunumuizde hipermedya, bilgisayar sistemlerinin egitmez bir parcasi ve bu ortam Uzerinde
hazirlanan grenme ortamlari dagéim sisteminin énemli bir bilgeni haline gelnsgtir. Hipermedya,
aktif ve @renci tarafindan yonlendirilebilengienme etkinlikleri agisindan uygun bir ortam olarak
gorulmesine rgmen kimi aragtirmalar bu ortamdagienmenin etkililgi ve verimliligi agisindan bazi
sorunlar bulundgunu gosternstir (Chen, 2002; Chen & Liu, 2009; Triantafilloupfportsis, &
Demetriadis, 2003). g¥enciye gezinme vegdenme pathinin ogturulmasi konusunda taningralan
Ozgurluk bir avantaj olarak gorilmesine «arbazi @rencilerin hipermedyanin bu sirali olmayan
yapisiyla bga ¢cikmada sorunlar yayabildikleri belirtilmistir.

Ogrencilerin bireysel farkliliklarinin hipermedya amdaki performanslari ve memnuniyetlerine
etkisini ortaya ¢cikarmak amaciyla bircok gala yapilmgtir. Bu aratirmalar genellikle bilisel stil
farkliliklar (Chen & Liu, 2009; Dufresne & Turcett 1997; Palmquist & Kim, 2000; Triantafillou,
Pomportsis, Demetriadis, & Georgiadou, 2004), bdgar kullanimi yeterlik diizeyleri (Horlscherl
& Strube, 2000; Montelpare & Williams, 2000) ve élan bilgisi yeterlikleri (Horlscherl & Strube,
2000; Last, O’'Donnell, & Kelly, 2001; Rezender & 8euza Barros, 2008) Uzerinegymlasmistir.
Sonug¢ olarak bu faktorlerin, kullanicilarin Web apninda @grenme veya bilgi arama gibi
islemlerdeki performansini yada memnuniyetini etlelejdigi sonucuna varilngtir.

Biligsel stil, bireylerin psikoloji temelli niteliklerslen biri ve kgili gin degismez bir bilgeni
olarak gorilmesi nedeniyle bircok gmamaci tarafindan incelenen bir bireysel farklikarak
kargimiza ¢ikmaktadir. Jonassen ve Wang (1993)'a gigrencilerin Web ortamlarindakigtenme
stratejileri, bilgsel stillerine bgli olarak farklilik gosterebilmektedir. Ancak bu tamlardaki
O0grenme sirecini aydinlatacak daha coksgadiya ihtiyac vardir. Gauss ve Urbas (2003), Web
ortaminda @renme ve bireysel farkliliklar konusunda genel grkéarda bulunabilmek icin daha
fazla bulguya ihtiyacimiz oldiwnu belirtmitir, dolayisiyla farkli niteliklere sahipgdencilerin bu
ortamlardaki @renme sireclerine gkin daha derin bir bilgiye sahip olmamiz gergksidylenebilir.

Bu argtirmanin amaci da, bireysel farkliliklarirgitgem amach bir hipermedya sisteminin
kullanimini ne sekilde etkiledgini ortaya cikarmaktir. Caimada farkl bilgsel stillere sahip
ogrencilerin hipermedya bir sistemdekirénme stratejileri, bilgisayar kullanimi yeterlikizeyi ve
on alan bilgisi farkliliklar da g6zonine alina@kaya cikariimaya ¢glimistir.

Arastirmanin cakma grubunu Orta Om Teknik Universitesinde segmeli olarak tim lisans
ogrencilerine acik olarilk Yardim dersinin grencileri olyturmustur. Ders harmanlangibgretim
formatinda, Web-destekli olarak veriktir. Dersi almakta olan 124géenciden 111'ine bifsel
stilleri, bilgisayar kullanimi yeterlik diizeylerievilk Yardim konusundaki on bilgilerini ortaya
ctkarmak Uzere 3 farkl test uygulanbelirgin karakteristikler gosteren onalfirénci maksimum
¢ssitlilik 6rneklemesi yoluyla ¢atmaya katilmalari amaciyla belirlergtii. Katilimer @srencilerin
belirlenmesinde, uygulanan dlgek sonuclarinin yemisinsiyet ve bolium eélili gi de gézénine
alinmaya cafilmistir.

Calsmanin birincil veri kaynaklari yar yapilandirigngorismeler ve goézlemdir. Ek olarak,
cevrimisi 6grenme ortami tarafindan kaydedignailan loglar kullaniimgtir. Arastirmaci, belirlenmy
olan katihmcilarla iletim kurarak Web sitesi kullanimlarinin bir demosugrrceklgtirmelerini,
bunu yaparken de sesligiinmelerini istemitir. Bu sirada katilimcilarin davrafari ve aciklamalari
argtirmaci tarafindan not edilgtir. Demo g0Osterimi sonrasi katiimcilarla birebjtizyiize
gorismeler yapilarak Web sitesi hakkindaki goeii, yssadiklari sorunlar, @gndikleri 6zellikler,
beklentileri ve 6nerileri konusunda bilgi alirgtr.

Veriler, icerik analizi yapildiktan ve kodlar vetkgoriler olgturulduktan sonra katiimcilarin
dahil oldyu bireysel farkliliklar bglaminda gruplandiriing) ayni grup icindeki verilerin benzerlik
ve farkliliklari ortaya cikarilmaya callmistir. Daha sonra farkli gruplar birbirleriyle kiyashrak
benzerlik ve farkliliklar Gizerinden genellemelerdilgistir.

Bulgular, en fazla kullanilangdenme stratejilerinin ¢gima yonetimi, okuma, not alma, basit
egzersizler ve gorsellerin kullaniimasi aidnu gosternstir. Bununla birlikte farkl karakteristiklere
sahip @renciler arasinda bazi farkhliklar ortaya c¢ikim Calsmanin bulgulari, literatiirde
belirlenmg olan Ug¢ bireysel farklilik kapsamindaggelendiriimis ve sunulmstur.

Biligsel stil farkliliklari agisindan,gbencilerin genel ¢cama yaklgimlarinin gruplar arasinda
farkhlik gosterebilecg gorulmistir. Witkin ve Goodenough (1981) ve Saracho’nun9{)9
gorGslerini desteklersekilde, alandan @amsiz (field-independent)gdencilerin Web ortaminda da
kendi kendini yonlendirmeye (self-regulategjlienli olduklari ve genel §renme yaklgminin ds
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etkenlere dgil kendi baks acilari ve kararlarina dayagdigorilmistir. Calsmanin amaclarini
belirleme, ¢evrimigi icedin organizasyonu, net olmayan noktalara ygkteve goérsellerin kullanimi
gibi konularda alandan pensiz (field-independent)gdencilerin genelde bir yonlendirmeye ihtiyac
duymaksizin kendi davragarini yonlendirdikleri, buna kan alana bgimli (field-dependent)
Ogrencilerin baka kaynaklar yada dersi veregrétim elemaninin goslerine ihtiyag duyduklari
gOzlemlenmytir.

Ogrencilerin bilgisayar kullanimi yeterlik diizeyleirin de calsma stratejilerinden ziyade,
cevrimici bir @renme ortaminin kullanimini etkileyebigdi gortlmistur. Ozellikle bilgisayar
kullanimi konusunda yetersiz olduklarinisdiien @renciler genel olarak bilgisayardan gaiak
yerine c¢ikti almayi tercih ettiklerini belirtgyiyeterli old@gunu diiinenlere kiyasla Web sitesinde
daha fazla sorun yadiklarini sdylemsierdir. Ayrica bilgisayar kullanimi konusunda kesidi
yetersiz bulan grenciler, icerge rastgele egim imkani veren “meni” bikgenini kullanirken
zorlandiklarini belirtng, “ileri” ve “geri” butonlariyla gezinmeyi tercihtmislerdir. Son olarak, Web
sitesinde kullanilngi olan “kisa sayfa sunumu” bilgisayar kullanimi agg&n yetersiz oldiunu
distnen katihmcilarin kigtik bir kismi tarafindargeeilmemi ne kadar kisa sunum, ne kadar ¢ok
sayida sayfa olursa o kadar ¢ok sorugagza ihtimali oldgu seklinde yorumlanngtir.

Calsmada incelenen son bireysel farkllik kategoriginobn alan bilgisi konusunda da, ders
materyalinin kullanimi agisindan bazi farkliliklalabilecesi ortaya cikmgtir. icerik hakkindaki
onbilgisi yuksek olan grencilerin az bilgili @rencilere kiyasla detayli bir okuma yerine ylizeysel
taramay! tercih e, ayrica cakirken daha kiigiik ve az detayl notlar aldiklariigyixistiir. icerige
rastgele egim imkani sunan “meni” bieni, 6n alan bilgisi yuksekgbenciler tarafindan 6zellikle
iyi bildikleri konulan kolaylikla atlayabildikleriicin bezenilmis ve kullaniimgtir. Bu calgmada,
Rezende ve de Souza Barros (2008) ve McDonaldexeBson’in (1998) da vurgul&dligibi, konu
hakkinda bilgi sahibi olmak, kullanicilarin bir Weltesindeki gezinmelerini etkileyen faktorlerden
birisi olarak ortaya ¢ikngtir.

Hipermedya sistemler, sunduklari avantajlarfwetim amach kullanimi gittikce yaygirian
uygulamalardir. Ancak bu ortamlarin tasarlanmasikd#anicilarin bazi niteliklerinin 6nemli
oldugu gorilmektedir. Bilsel stiller Gzerine ydritilen bircok gaha da gosterngiir ki bu
ortamlardan tim grenciler aynisekilde faydalanamamaktadir. Ayrica kullanicilariitgibayar
kullanimi konusundaki yeterlikleri ve icerik hakHeki 6n bilgileri de bu ortamdakigéenme
sireglerini ve gezinme davralarini etkilemektedir. Bireysel farkliliklar, tasarcilar tarafindan
g06zonine alinarak tim kullanicilarin faydalanacakkkilde esnek uygulamalar gglimek faydali
olacaktir. Ayrica hipermedya kullaniminda skl stil farkliliklarini inceleyen agaurmacilarin,
calsmalarinda bilgisayar kullanimi yetagili ve alan bilgisi faktorlerini de g6zonine almasi
onerilmektedir.
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