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Visual Design Principles

Olustuimaci Ogrenme Ortaminin Sonuglari: Ogrenciler Gorsel Tasarim ilkelerine

Nasil Uygulamaktadirlar?

Zahide Yildirim
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Ab.Uract

This sludy ailns to assess liow learners apply visual design principles inlin hyperinedia iliey develnped in
grolps in a constructivist leaming environment \vhere they use sucli hypermedia as a cognilive tool. The
study design indudes a total of 30 second-year university students \vlio enrolled on an Instructional
Technology and Material Preparation course at Middle East Teclinical University, and \vhich lasled 14
weeks. The data \vere collected using a Visual Design Principles Evaluation Checklist. The results of the
study indicate 1hat the majority of the students applied visual design principles effeclively on tliesc
hypemiedia-based insInictional material.
Key IVonls: Visual design principles, hypermedia, coistructivisiii.

O1

Bu calisma, o6grencilerin yoklu ortamin bilissel ara¢c olarak kullanildigi olusturmam bir 6grenme
ortaminda, takimlar halinde gelistirdikleri coklu &grenme ortamina gorsel tasarim ilkelerini nasil
uyguladiklarini degerlendirmek amaciyla yapilmistir.  Orneklenii Orta Dodu Teknik Universitesi’nde
verilen Ogretim Teknolojileri ve Materyal Hazirlama dersini alan 30 ikinci sinif égrencisi olusturmustur.
Calisma 14 hafta siirmiistiir. Veriler Gorsel Tasarini ilkeleri Degerlendirme Listesi aracilidi ile toplanmistir.
Sonuglar, takimlarin yogunlugunun, olusturmam bir 6grenme ortaminda donem projesi olarak gelistirdikleri
coklu 6grenme ortamina, gorsel tasarim ilkelerinin biyik bir bélimini etkili bir sekilde uyguladiklarini

ortaya koymustur.

Anahtar Sozclkler: Gursel tasarini ilkeleri, yoklu 6grenme ortami, olusturmani 6grenme.

Itilroditclion

The significance of hypermedia for leaming and ils
motivational effect is stiessed in ntany studies.
Flexibility of inforniation organization in hypermedia
makes it a powerful tool for effective leaming.
Accorditig to Jonassen and Grabinger (1990), learnitig is
reorgallization of knovvledge slructures. Tliese mental
slriictures are arranged in netvvorks of interrelalcd
colicepts knoivil as scmantic 1etvvorks. These 1etvvorks
deseribe what a learner kiovvs, and provide the
forndationls for learnitig new ideas to cxpand the
learner’s selnantic netwvorks.
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Since it is possible to present informalion in multiple
formats in hypermedia, it promotes the use of more than
otie infomiation-processing channel, enlarges learners’
semantic networks and inereases leaming. Evernl though
hypermedia presents information in multiple formats
and inereases learnitig, accordilg to Jonassen (1996a,
1996b), the 1nain problem iclated to using hypermedia
to facilitate leaming is how learners \vill integralc the
inforniation they acquirc ironi the hypermedia into thcir
owil kilowvledge struetures. How learners process new
information to rcorgatiizc, apply, refitie and sytilhesize
is an essciitial issue to be considered. Jonassen (1996a,
1996b) proposed a solulion to this problem. Tl order to
liave learners inlcgrate the inforniation into thcir ol
kinowvledgc striictiire and constmct Ilieir owti kiiovvledge,
hypermedia conld be nscd not as a solirce of knovvledge
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to learn froni bul ratlier as a cognitive tool lo coustrucl
knowlcdge and icarn with. Hypermedia developmenl
places students in the author’s seat so ihat they may
conslruct their o\vn understanding, ralher than
interpreting the teachers’ understanding of the subject.
As a cognitive tool application, the learncr may create
their own hypermedia that reflects their owi
perspeetives ol' understanding of the subject matter.
Today we use technology for learning in two mail
\vays: Learning from technology, and learning \vith
technology. Traditionally lechnologies have been used
to deliver information and have laken the role of teacher
in carrying instriictional content to students. In this way
information to be passed on to students is storcd in the
technology and learners perccive and praetise with the
stored information according to their o\vn learning pace.
Computer technologics as cognitive tools represent a
significant departure from the traditional conccptions of
technologics. in traditional understanding, lechnologies
are used as conveyors of information and in this way
students learn from technology. As a cognlivc tool,
howvvever, technology is used as a partner in learning
process. Jonassen (2000) pointed out that students learn
\vith technology when technology supports kno\vledge
constructioi, exploration, learning by doing, learning by
conversing, and learning by refleeting. In using
teclmology as a partner in the learning process, as Tumer
and Handler (1997) indicate, learners use technology as
authors, designers and creators. They conduct research
on the topic, identify relevant information, selecl
supporting visuals, design the layout of text and graphics,
and determine ho\v the information should be linked. In
cognitive tools, information and intelligence is not
encoded in educalional Communications, \vhich are
designed to efficiently transmit that kno\vledge to the
learners.  With cognitive tools, learners funetions as
designers using the teclmology as tools for analyzing,
accessing, interpreting and organizing their persotial
knowledgc (Jonassen, 1998b). Jonassen, Carr and Yueh
(1998) imply that svhen computers are used by leamers to
repiesent what they know, this plocedure necessarily
engages theni in critical thinkiig abont the content they
are studying. Cogpnitive tools require students to think
about \vhat they kilow in different and meaningful ways.

But using technology as a cognitive tool and learning
with technology reqiiires a constructivist learning
colitext.

Jonassen, Mayes and McAlcssi (1993) mention three
main learning processes \vhich they name introduetory,
advanced and expert learning phases. When leamers
liave a liniited aniount of transferable prior knowledge
introduetory learning occurs. In this process learners
just begin to construct their mental slructure. At an
advanced learning phase, to be able to solve more
domaiti specific and complicated problenis, learners
acquirc more advanced knovvlcdge. Experts have more
internally consistent and more richly intereonneeted
sehemata. In considering the context in \vhich
constructivist learning should take place Jonassen et al.
(1993) State that constructivist learning envirolnients
are most effective in the advanced knovvledge
acquisition stage of learning. Since each phase of
kilowledge acquisition entails different types of
learning, each also suggests different approaches to
learning. The authors State that the inilial knowledge
acquisition phase is better served through classical
instructional design while constructivist learning
environments are generally more viable approaches for
the second, advanced knovvledge acquisition phase.
Advanced knovvledge acquisition can be fostered at
sccondary and university education levels to help
learners acquire more knowledge. It is better to consider
the context before reconimending any specific
methodology, especially constructivist approaches
(Jonassen et al., 1993).

According to the constructivist approach to learning,
\vhen real world or relevant context for learning
infomiation is lacking , the information is less meaningful.
Problem-based, case-based or project-based learning
contexts are the ones that are effective in helping leamers
acquire the knowledge and skills necessary to be effective
problem solvers. So, leaming should be facilitatcd and
scaffolded in a contextually-based environment that is
more meaningful for the learners.  Collaborative
kno\vicdge construclion environments provide an
opportunity to ali members of a elass or leaming group to
countribute to the interpretation of the infonnation. It is
imporlant for advanced knovvledge acquisition that leamers
realizc that there exist multiple interpretations for every
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event or object. Collaborative environmciils enable
learners to identify and recoucile those nudtiple
perspectives in ordcr to solvc problenis (Jonassen et al.,
1993).

Jonassen (1998a) indicates that a constructivist
learning cnvironment fociises on a problem, a queslion,
or a project. The environmenl is surrounded by a variety
of interpretalive and intellectual support systems, and
the learner solves the problem or completcs the project
in the learning cnvironment. Cognitive tools fulilil a
number of intellectual finctions in helping learners
internet \vithin constructivist learning environments.
They may help learners better represent the problem or
task they are performing, represent what they kno\v or
\vhat they are learning.

Therc are 1iany research stidies which investigated
liypermedia’s contribulion to learning. However how
learners construct their own knowvilcdgc by creating
hypermedia in lhe knovvledgc base to be learned has
rarely been studied. New research is needed to answer
the question of how learners reorganize, apply, refine
and syiithesize new information by using hypermedia as
a cognitive tool. Therefore, the purpose of this study is
to find out how learners apply visual design principles to
be learned as the course content to hypermedia they
develop in a constructivist learning cnvironment where
they implement hypermedia as a cognitive tool. The
specific research question is “does developing
hypermedia as a cognitive tool help learners apply visual
design principles to hypermedia they develop.” In the
context of this study, learners assumed the role of
aulhors of hypermedia. Hypermedia conld be used
effectively for advanced knowledge acquisition in a
constructivist learning context. In  this study
hypermedia is taken as a cognitive tool that help learners
construct their own advanced knowledge in relation to
visual design principles in an instructiomil material
preparation course.

Method

Participants

The study design ineluded a total of 30 second year
Computer Education and Instructional Technology
stiidents who enrolled on a 14 week Instructional

Technology and Material Preparation Course in the Fail
of 2001 at Middle East Teclinical Universily in Ankara,
Turkcy, for two hours a week. The studelts had basic
kno\vlcdge of hypermedia development. li the group
high, average and low acliievers in teriis of their GPAs,
and nmales and feinales were represenled.

Procedures

Beforc ihe study started, the stiidents wcre requested
to form project groups of two to five students. There
\vere eight groups in the study. Then students \vere
informed of the procedures of the course and lhat Ihe
course \vas going to proceed in a constructivist coritext.
Througlhiout the semester, the students in groups had to
develop hypermedia as instructional material, and they
should covcr most of the course content in that material.
Visual design principles were oiie of 1he subjects that
learners had to incinde in their hypermedia learning
environment. The instructor did not presem Ihe course
content to the students didactically, but promoted a
constructivist learning context in which she facilitatcd,
coached, scaffolded, articulated and guided. The
students wrote weekly journals abolit the course content
to form the content of the hypermedia they developed,
and reccived feedback from the instructor on their
journals. They participated in group discussions and
activities held in lhe elass. While developing their
hypermedia learning cnvironment template, each group
preselited their template in elass and received feedback
from the instructor and other students in the elass. By
the end of the semester, the students had finished their
hypermedia learning environments.

Data Collection and Analysis

The data were collected using a Visual Design
Principles Evaluation Checklist (App. 1) to assess each
group’s project.  The Visual Design Principles
Evaluation Checklist was based on the general visual
design principles of Heinich et al. (1999) and Web-
design principles of Hail (1998). The checklist
consistcd of itelnis on general design principles such as
arrangement (covcrinng the arcas of proximity,
direetionals, figure-ground contrast, coiisistency),
verbal elemenin (covering lhe arcas of lettering styles,
number of lettering styles, color of lettering, size of
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lettering, spacing between letters, spacing betweell
lines), pattern (coveriig lhc areas of alignmcent, shapc,
balance, siyle, color schcme, color appcal), and Web-
design principles (covcring the areas of symmetry-
simplicity, cousislency, 1inimizing download time, pre
organizing, flexibilily, minimizing scrollinig and no dead
ends). Each group’s hypermedia project was evaluated
through a scale wherc I=lo\v, 2=average, and 3=good
for each visual design principle in the checklist.

The dala galhered froni the checklist \verc analyzed
and interpreted based on the overall performance of the
groups on overall design principles, general design
principles, \veb-based design principles and categories
of general design principles.

Results

The results gathered froni tlic checklist indicatcd that
niost of the groups applied the 1iajority of visual design
principles (arrangement, verbal elements, pattern, and
Web-design principles) into the hypemiedia learning
environment they developed as a terni project. As
presented in Table 1, the majority of the groups applied
visual design principles to the hypermedia learning
environment they developed. Of the eight groups, one
group applied ali the visual design principles (M=3), one
group applied them below average (M=1.56) and the
remaining six groups applied visual design principles
above average (range front M=2.26 to M=2.93). The
results shovved that using hypermedia as a cognitive tool
in a constructivist learning context helped learners leam
and apply visual design principles into the hypermedia
learning material they developed.

As the findings in Table 2 reveal, the majority of the
groups applied general visual design principles
(arrangement, verbal elements, and pattern) into the
hypermedia learning environment they developed as a
cognitive tool. Of the eight groups, one group applied
ali the visual design principles (M=3), one applied
below average (M=1.63) and remaining six groups
applied general visual design principles above average
(rangc froni M=2.56 to M=2.94). It can be stated that
using hypermedia as a cognitive tool supported in
constructivist learning setlings helped learners apply
general visual design principles to the hypermedia
learning material they developed.

Table 1
Overall Perfornumce of Groups on Visual Design Principles

Mean
Group 1 3.00
Group 2 2.78
Group 3 2.59
Group 4 2.67
Group 5 1.56
Group 6 2.26
Group 7 2.93
Group 8 2.93

Note: in this table and the follo\ving ones, mean scores are based on a
three point evaluation scale where 1=Ilow, 2= average, 3= good.

Table 2.

Performance of Groups on Applying General Visual Design

Principles

Mcan

Group 1 3.00
Group 2 2.75
Group 3 2.69
Group 4 2.69
Group 5 1.63
Group 6 2.56
Group 7 2.88
Group 8 2.94

The results gathered on Web-design principles are
presented in Table 3. The majority of the groups applied
Web design principles (symmetry-simplicity, consistency,
minimizing doivnload time, pre organizing, flexibility,
minimizing scrolling and no dead ends) into the
hypermedia learning material they developed as a
cognitive tool. Of the eight groups, two groups applied ali
Web design principles well (M=3), two groups performed
belo\v average (M=1.45 and M=1.82) and the remaining
four groups above average (ranging froni M=2.45 to
M=2.91). It can be concluded that using hypermedia as a
cognitive tool in a constructivist context helped learners
apply Web design principles to hypermedia they develop
as instruclional material.



82 YILDIRIM

Table 3.
Performance of Groups on Applying Web Design Principles

Meail
Group 1 3.00
Group 2 2.82
Group 3 2.45
Group 4 2.64
Group 5 145
Group 6 1.82
Group 7 3.00
Group 8 291

Table 4.
Performance of Groups on Applying Categories of Visual
Design Principles

Arrangement Verbal Pattem
Element
Group 1 3.00 3.00 3.00
Group 2 2.50 2.83 2.83
Group 3 2.75 2.83 2.50
Group 4 2.75 3.00 2.33
Group 5 1.50 2.33 1.00
Group 6 2.75 2.83 217
Group 7 2.50 3,(K) 3.00
Group 8 3.00 3.00 2.83

Table 4 shioivs the performance of each group in the
visual design categolies of arrangement (proxinily,
directionals, figure-ground contrast and consistency),
verbal elements (lettering styles, number of lettering
styles, color of lettering, size of lettering, spacing
bet\vecn letters, spacing between lines), and patteni
(alignment, shape, balance, style, color scheme, color
appcal). In Group 1, Group 7 and Group 8 performance
\vas good. The performance of Group 2, Group 3, Group
4 and Group 6 was above average, and the performance
of Group 5 was belo\v average in the nrajority of the
three design categories.

Conclusion

To summarize the design priliciples applied by the
teams, it is clear that the majority of the gronps applied
visual design principles effeclively to the hypermedia-

based instriictional material they developed as a terin
projecl in a constructivist leariiing environment. A
comprehcnsive analysis of eight projects revcaled that
using hypermedia as a coguitive tool helped learners
apply and represent their knoivledge of visual design
principles in an effective way. Jonassen (1998b) stated
that students learn and retain the iost froni “mindful”
engagement. Some of our best thinking results \vhen
students try to represent whal they know. Hypermedia
as a cogilitive tool rcqnires students to think mindfully
in order to lise the application to represent wliat they
know. Cognitive tools actively engage learners in the
creation of knoivledge that refleets their comprehension
and couception of the informalion rather than focusiiig
on the presentationl of objeetive knoivledge. Analysis of
learners’ projects shoived that using hypermedia as a
cognitive tool helped learners comprehend and apply
visual design principles and attain the coursc objeetives.

Constriiction of hypermedia as instructional material
provided learners Ivith a constructivist learning context
and at the end of the semester they had a produet as a
result of their application of Ivhat they learncd. But ive
cannot conclude Ihat ali groups applied visual design
principles equally iveli. One of the project groups
performed beloiv average in terms of applying visual
design principles into their hypermedia learning
material. In this course students Ivcre not expected to
learn visual design principles only by developing
hypermedia learning environment, but also in a situated
learning environment that rcquired ivriting reflective
journals and examining the feedback given to their
journals by the instructor as a group, participating elass
discuissions and doing instructional activities conducted
in the classroom on the sibject. When Group 5’s
performance and level of participation in the activities
Ivere cxamined, it i1vas nnderstood that the group
members had not participated in the majority of the elass
activities, discuissions and journal ivriting. This shoivs
that developing hypermedia in a siibject area as a means
of learning the siibject may not be enough in itself, but
slionld be supported by additional learning activities,
and sufficient motivation to assiime respoiisibility in the
student centered learning process.

The comments nrade by the students about the
procediires of the course thronghoul the semester
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support this concliision. Sludents indicated thal it was a
good practice to havc thein participate in |llie
inslructional procedures actively. Cases or instniclional
activities that support thcir stidy in the subjecl area were
valuable. They statcd that they would bencfit niore if
more instniclional activities were conducted in thc
classrooni. Providilig a rich learning environmenl that
supports the learner designers appeals to be very
ilportant in regard to advaiiced knoivlcdge accpiisilion.
Kafai, Ching and Marshiall (1997) conclided in their
sludy that students r1eed 1orc support in their
collaborative work if the desigi situalion is to be an
effcctive learning context for each individial tcani
nieniber. Having leamers design and develop hypemiedia
learnilig environments to leam a siibject area is not an
easy instniclional activity and niay not 1esult in sufficient
learning by itself.  To bencfit morc from using
liypermedia as a cogutitivc tool, sludents should be guided
throughout the process and supported by additional
inslructional activities to keep them on track and focus
their altcnlion on key aspects of the subject area. it is a
care-taking proccdurc both for the instructor to be a
facilitator and for the student to be a designer. However,
technology is an effective tool, and learning thiough
technology provides a wortliwhile leaming cxpcrience.
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Arralgement
Proxiinity

Directionals
Figure-Groimd Couitrusl
Consistciicy

Verbal Elcnicnls
Lcttcring styles
Nimber of Icttcring styles
Color of lettering

Size of Icttcring
Spacing benveen letters
Spacing bcUveen lines
Pattern

Aligiment

Shape

Balance

Stylc

Color sclienie

Color appeal
Web-Design
Syinmetry-simplicity
Consistency

Minimize doivnload time
Pre organizer

Flex ibi lity

Minimize scrolling

No dead elds
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Appendix: Visnal Design Principlcs Evaliialion Checklisl

Low

Average

Good



