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ABSTRACT

The increasing development of computer technologi@s made multimedia learning an
important learning and instruction strategy. Thdtimedia design alone, however, does not
necessarily result in significant positive learnipgrformance therefore there is need to
thoroughly address the critical issue of how toeley effective multimedia instructional
content that leads to desirable learning perforrmamotivation and contentment. Instructional
designs like electronic learning and computer tngrprovide different ways of delivering
content, promote technology-centered environmerds motivate students and add variety to
learning. Some researchers have highlighted thardadges of using multimedia components
alone not stressing their combinations whilst cthmrtlined the positive effects of each of all
the cognitive principles, however, stimulation omiithout education does not always make
for sound instructional design in multimedia detiweThe researcher designed Cognitive
Principle Instructional Strategies (CPIS) fro cqrtoalization of computer concepts. CPIS
include different types of multimedia lectures camneldl with selected cognitive principles to
give out maximum conceptualization and understandm learners. The lectures included
different combinations of audio and video and teging principles such as modality and
redundancy. Data was collected using random sam@imd analyzed using a statistical
package (Predictive Analytics Software. Resultsicaigd that the use of CPIS benefited
learners more compared to traditional instructiwategies. The research revealed that CPIS is
a motivational, interesting and even easier waydealvering lectures. Most learners have
recommended instruction using CPIS as they higtégjhthe issues of high motivation,
concentration, stimulation and understanding. Théressence of this research does not only
lie with the type of multimedia components used their combinations with a given number
of certain cognitive principles in order to achiesptimal conceptualization of computer
concepts. This will result in a more positive anffiea@ive process of conceptualizing
introductory computer concepts.
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CHAPTER ONE: COGNITIVE PRINCIPLE INSTRUCTIONAL
DESIGN FOR CONCEPTUALIZATION OF COMPUTER CONCEPTS

1.0 INTRODUCTION

Sciences can be grouped into two: - hard and s#¢hses. Computer Science is classified
under hard sciences as it is based on more facsbasically less opinions. And in the
previous years research on this area has beeragiicgeat a faster rate as the generations got
the bottom line of how some of the things were daneé how they worked or operated. This
has also come with hard and tough competition @sutrld watched our technology boost to

greater levels.

The education industry is also trying to maximike use of technology to enhance students
learning hence the drive for this research. Theaeher's study is based on the cognitive
principle instructional designs for conceptualiaatiof introductory computer concepts. This
is an endeavor to tackle the basic concepts whichduces conceptualization of introductory
computer concepts in computer science. The studio iexperiment cognitive principle
instructional strategies if there could be a bettay of designing electronic lectures to allow

better understanding during a learning process.

Learners in the tertiary industry of developing mwies have lagged behind in terms of
technology compared to their colleagues in the ldgeel world. They need to be exposed to a
strong learning background consisting of curresht®logy which should help them apply

taught concepts in the industry. Therefore theydreeguick and easy way of understanding
these taught concepts. The researcher will trxpmge the weaker points in this situation and

find possible solutions in order to curb the al¢mwv pass rates.
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1.1 BACKGROUND TO STUDY

The researcher was motivated to design the cogntiinciple instructional design due to the
increasingly alarming rate of failure on the figstar students who are taking a computer
studies course. Over the past years the numbauaérsts taking and failing this introductory
university-wide offered has increased alarminglfisTwas mainly due to the increase in
enroliment when actually the infrastructure remdiaé a standstill. Apparently the student to
computer ratio has acutely risen from 2005 to datsuch a way that if the situation is not

curbed then a high failure rate will cause a aalldoncern.

This is therefore a very serious issue which needg serious attention in order to balance the

effect of an increase in enrollment with the ovieslident’s pass rate despite the fact that
educational infrastructure being developed at avastgpace. The researcher also noted that
even if a smaller number was involved, if instraotl strategies are not improved the failure

rate will not improve. The best way to effectivelyrb this continual decrease in pass rate has
pushed the researcher to endeavor in this research.

One of the key characteristics of multimedia is¢hpability to integrate different media, such
as text, picture, audio, animation and video toatmea multimedia instructional material,
promoting the reading interests and willingnesshef learner per se (Vichuda, et al, 2001).
However, some research has shown that the desigultimedia is costly (Dan, Feldman, &
Serpanos, 1998) and multimedia does not have d¢ensigffects on promoting learning

performance.

For instance, multimedia instructional material sloet necessarily produce significant effect
on understanding instructional content, althoughdoes attract learner’s attention more
(Bartscha & Cobern, 2003). According to some regesas like (Mayer 2001), some research
shows that too much unnecessary multimedia elemerntstructional material may distract

learners and actually decrease learning performance
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This researcher has argued that the media leciweesot as important as the message itself,
and therefore believes that the constructive effeétnew media on learning performance
shown in some researches are mainly caused byvyeositngs that learners will be saying but

not by the media.

Therefore, how to develop an effective multimediatiuctional material according to the
property of instructional content has been risisgaa important issue of learning and it is
based on the combinations of cognitive principar{scha & Cobern, 2003). The researcher
designed a number of cognitive principles with a@rimultimedia components in order to try

and reduce the failure rate of students undertatkirsgparticular course.

1.2 PROBLEM DEFINITION

The alarming rate of failure over the past yearshimse students undertaking the computer
introductory course offered university wide has rbeeainly caused by the increase in
enroliment. An increase in student's enrollmerdatially a positive move when it comes to
university administration but the issue of infrasture not being developed at the same

increasing rate has made it difficult for the pade to remain afloat.

Apparently the student to computer ratio has risem a mere 1: 1 in 2003 to a shocking 1:
60 per annum from the year 2005 to date. The gdélelopment of computer and internet
technologies has made multimedia learning becoméangortant learning method. The
multimedia design alone, however, does not howawetessarily result in significant

constructive learning performance; there are diepors to be considered.

Instructional designs like e-learning, computerdohaininget ceteraprovide different ways

of conveying content, promote technology-centemadrenments that stimulate students and
add variety to learning. However, stimulation omlithout education does not always make
for sound instructional design in multimedia detiveand student’s pass rate is negatively
affected.
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Learners and students must be able to use technefbigiently and intelligently, rather than
simply because it is available, seems flashy oitiegc There is a very thin line between
cognitive science and multimedia since they arerinined in such a way that it can be
impossible to design the other without implementihg other. The researcher will try and

find effective solutions upon this currently hegsdesituation.

1.3 AIM

The main aim of research is to investigate thecéffeness of the cognitive principles to be
designed for instructional design in multimediart@ag in relation to introductory computer

concepts.

1.4 OBJECTIVES

1. Design cognitive principle instructional strateg{€$IS).

2. Implement CPIS to enhance students’ conceptuadizati computer concepts.

3. Use CPIS to determine students’ interest, stinariadind motivation in the subject or
course.

4. Determine differences of conceptualization in shigleexposed to either traditional
strategy or CPIS or both.

5. Use CPIS to determine performance improvement aodvkedge retention in learners.

6. Investigate students’ perceptions and other aspac@PIS then use them to find and

understand their preferences.
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1.5 RESEARCH QUESTIONS

1. Does the -cognitive principle instructional stratedZPIS) enhance students’
conceptualization of computer concepts?

2. Does CPIS stimulate and or motivate student'sesten the subject?

3. Is there a difference in conceptualization of cotepuconcepts among students
exposed to either traditional strategy or CPI1Saih®

4. Are there any students” perceptions and other &spadhe use of CPIS and if so what
are they?

5. Is there a difference in performance between stisdevho had prior computer
knowledge or a certain previous level of educasind those who did not have?

6. Is there a significant difference in student's periance between different age groups,

programmes/area of study and sex/gender?

1.6 RESEARCH PROPOSITIONS / HYPOTHESIS

The researcher proposed to design a model whichsésconly on introductory computer
concepts. The overall hypothesis of this work Wwél answering the question of how to come
up with certain combinations of cognitive principlnat will result in optimal performance of

university students studying introductory compu@ncepts thereof.

1.6.1 MAIN HYPOTHESIS

HO (null): The desired combinations of cognitive principlesuits in the optimal performance

of university students studying introductory congsutoncepts.

H1 (Alternative): The desired combinations of cognitive principledl wot result in the

optimal performance of university students studyimigoductory computer concepts.
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There are other sub hypotheses according to thefiggeresearch questions and they are

outlined below as follows:

1.6.2 SUB- HYPOTHESIS

1) HO (null): The cognitive principle instructional strategy (SP enhances students’

conceptualization of computer concepts.

H1 (Alternative): The cognitive principle instructional strategy (SPldoes not

enhance students’ conceptualization of computecemts.

2) HO (null): The cognitive principle instructional strategy (SP stimulates and

motivates student's interest in the subject.

H1 (Alternative): The cognitive principle instructional strategy (SPldoes not

stimulate and motivate student's interest in thxes.

3) HO (null): There is a difference in conceptualization of catep concepts among

students exposed to either traditional strateggmIS or both.

H1 (Alternative): There is no difference in conceptualization of catep concepts

among students exposed to either traditional styabe CPIS or both.

4) HO (null): There are also students™ perceptions and othectsspn the use of CPIS.

H1 (Alternative): There are no students™ perceptions and other aspedhe use of
CPIS.
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5)HO (null): There are performance differences between studehts had prior
computer knowledge or certain previous level ofcadion than those who did not
have.

H1 (Alternative): There are no performance differences between stsidemo had
prior computer knowledge or certain previous leveeducation than those who did

not have.

6) HO (null): There is a performance gap in students with differage groups,

programmes/ area of study and sex/ gender.

H1 (Alternative): There is no performance gap in students with dfieage groups,

programmes/ area of study and sex/ gender.

1.7 JUSTIFICATION / SIGNIFICANCE OF STUDY

It is cautious to structure instruction in such aywthat efficiently maximizes learning.
Whether instruction takes place in a classroomnoa computer screen is not most important
but what is of importance is that the tested sfiatefor multimedia education are employed
and they facilitate knowledge construction by th&her. The design of the cognitive principle
instructional strategies (CPIS), will enable a greaotivation is learners as far as

understanding taught concepts is concerned.

The study will make learning easy as the way sttgdiefarn enables stimulation and interest in
the learners involved. As a science course, masalsscience learners find computers a bit
challenging so this study will enable that easycepiualization and appreciation of the course

and this positively affect their end results.
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As a result the department of computer sciencé itsk produce better and improved results
from its learners. If the pass rate is boosted thenuniversity is positively marketed hence
the increase enrolment will be justified. The unsity would produce trainers who deliver a
good service resulting in brilliant students. Ahe student is highly motivated and content to

be associated with high standards- hence the suoéésis research if that is achieved.

1.8 RESEARCH SCOPE

Research has restricted investigation- with a and kf learning environment (multimedia
learning environments), a one kind of knowledgérgituctory computer concepts), and a one
kind of outcome/ achievement test (problem solviegt). The scope is mainly under
educational e-learning or information systems dwglbn cognitive learning. Research uses a
case study is based on first year students whataBendura University of Science Education
(BUSE) and those who undertook a CS001- Introdyctor Computer Science concepts
course at the appointed time. Study is based omprthielems that have been identified from

the e-learning field.

1.9 ASSUMPTIONS, DELINEATIONS AND LIMITATIONS

The research has limited study- with one kind cdrténg environment, one kind of
knowledge, and one kind of outcome/achievement #tstudents who were exposed to
CPIS were computer literate. All groups have appnaxely equal variance on the variables
and the variables are normally distributed. The@arto be used for experiments and surveys
is a true representative of the population. Nersidtion among students being experimented
upon that is there was close monitoring by theulectand tutors. The main limitations that
affected this research were that computers dighadbrm equally among participants in terms
of speed — some machines performed faster thamsothad also constant electricity power

cuts were experienced due to load shedding.
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In order for this research to remain valid andifigst, there is need to minimise the impact of
the afore-mentioned limitations. For uniformityetmesearcher purchased Random Access
Memory (RAM) for those machines that were perforgnslower so that the specifications
equalled the other fast machines. As for constamtep cuts a big generate was purchased in

standby such that as soon as electricity is cut pfiovides power to the required labs.

10.0 DEFINITION OF TERMS AS USED IN CURRENT STUDY

Instruction in this context refers to content (for example veoeshd pictures) and how it is

delivered instructional methods.

Cognitive as used in this study is seeking to understandahprocesses such as perceiving,

knowing, thinking, remembering, understanding laaggiand learning.

Multimedia in this context is the combination of text andaestmedia like audio, animations

and or video.

Conceptualizationis a unit of knowledge-understanding.
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CHAPTER TWO: LITERATURE REVIEW

2.1 INTRODUCTION

The researcher will use this chapter to identifynfso of analysis articulated by different
researchers by scrutinizing on the given relevaterature. There is need to find the
conflicting points of view since they are the iratiors of diverging theories surrounded by this
area of study and an understanding of these diffetheories and opinions behind these
theories will help in the evaluation of this resdar

This research addresses the issue of how to avgpdoductive multimedia instructional
practices and employ more effective cognitive efyats. Baddeley's model of working
memory (Baddeley, 1999) and Paivio's dual codirgii (Clark & Paivio, 2003) suggest that

humans process information through dual channaks anditory and the other visual.

If the aforementioned theories are combined withel®aw's Theory of Cognitive Load

(Chandler & Sweller, 1991), (Sweller, 1994) and @arson, 1993) , Adaptive Control of
Thought — Rational (ACT-R) cognitive architectur@iovides a convincing argument for how
humans learn. This leads to the question of howtimedia instruction can be designed to

maximize learning.

Cognitive theory and frameworks provide empiricalidglines that may helps to design
multimedia instruction more effectively. The resdmar agree with (Mayer R.E , 2001) who
argues that the best way to present multimediaucstn is through visual graphics and
informal voice narration, which takes advantagéath verbal and visual working memories
without overloading one or the other and this reges have closely followed his work which

has helped me map this research.

10
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2.2 GENERAL ISSUES

Multimedia and its effects on learning is an ardacv has been exhausted by researchers and
it is slowly being mocked out. The repartee, orestigation, is best endeavored form a well-
grounded foundation, such as cognitive psycholddnere are a lot of learning principles and
approaches that have been developed in line withesgarch among which are the behavioral
principles, cognitive principles and constructivisinciples and theories. The researcher is
going to focus on furthering research on some efctbgnitive design principles in multimedia
learning basing on human cognition, rather thanenmtechnology capacity and features. The
researcher’s main concern lies with the effectstodents after a certain number of principles
are combined with certain multimedia componentsctvhénhances conceptualization of
introductory computer concepts.

2.3 COGNITIVE THEORY OF MULTIMEDIA LEARNING

Multimedia learning is defined as any electroniegantation involving words and pictures
that are intended to foster learning; based on th@wmind works, (R.E, Mayer, 2002). Mayer
outlined three prominent approaches to the desiymoltimedia: the delivery media

approach, the presentation mode approach, anetisery modality view.

The delivery media approach focused on the teclgyoland centers design around the
technology, not the learner. Presentation modelightetd the quantity of material displayed
to the learner in two or more modes. The sensoryafity view revolved around the

congruence of multimedia modality and cognitiveisture.

Cognitive Theory of Multimedia is a mixture of thgresentation and sensory modality
approach. In reviewing computerized learning materi(Mayer R. E, 2003) concluded that
the majority were centered on technology, not legrnHe suggested that this technology-
centered approach was driven by the delivery obringtion, not in promoting, not in

promoting learning.

11
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(Mayer R.E, 2002) proposed a learner approachusedl knowledge of human cognition to
create materials that fostered learning. (MayerBER.2003) argued that the goal of the
information delivery method is different from knaalige construction since the former only

promotes information acquisition.

2.4 COGNITIVE PRINCIPLES

Mayer's cognitive theory of multimedia learning &ips the following nine multimedia
design principles and effects, (Mayer, 2002) amd¢hare:

Modality principle: When designing a multimedia explanation, preseatwbrds in
spoken form.

» Contiguity principle: When designing multimedia explanation, presentesponding

words and pictures at the same time.

* Multimedia principle: When designing a computer-based explanation, useviards
and pictures.

» Personalization principle: When designing a multimedia explanation, presemnts/o
in conversational style.

» Coherence principle: When designing a multimedia explanation, avoid an¢ous
video and audio.

* Redundancy principle: When designing a multimedia explanation involving

animation and narration, do not add redundant o i xt.

12
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Pre-training principle: When designing a multimedia explanation, begin the

presentation with concise descriptions of the camepés.

Signaling principle: When designing a multimedia explanation, providmaling for

the narration.

Pacing principle: When designing a multimedia explanation, alloe lgarner to have

control over the pace of presentation.

2.5 COGNITIVE EFFECTS

Modality effect: Do students learn better from animation and tiamathan from

animation and on-screen text.

Contiguity effect: Do students learn better when corresponding tanraand

animation are presented simultaneously rather shhaoessively.

Multimedia effect: Do students learn better from animation and namatther than

narration alone.

Personalization effect:Do students learn better when is in conversatistydé rather

than formal style.

Coherence effect: Do students learn better when irrelevant videaratian, and

sounds are excluded rather than included.

Redundancy effect:Do students learn better from animation and namathan form

animation, narration and on-screen text.

Pre-training effect: Do students learn better when training on comptnéhat

precedes rather than that follows a narrated aromat
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» Signaling effect Do students learn better when narrations areatggrrather than non-

signaled.

» Pacing effect:Do students learn better when the pace of presemta under learner

control rather than program control.

Investigating the effects of multimedia on learniagd performance requires a solid
foundation in learning theory. A theoretically-gnuled investigation of multimedia allows
one to draw conclusions relative to the learndgherathan attempting the slippery slope of a

media comparison, (Lockee, et al, 1999)

(Bishop and Gates, 2001) effectively synthesizeormftion processing theory and
communication theory as a foundation for the ingasion of the use of sound in multimedia

instruction.

(Mayer, 2002) has based the majority of his multdime~ork on an integration of Sweller’s
cognitive load theory (Chandler, P. and Sweller,1891), Paivio's dual-coding memory
(Clark J.M and Paivio A., 2003), and Baddeley's kimmy memory model (Baddeley, A.D &
Hitch G,J. in G.A Bower (Ed), 1990). Mayer focusesthe auditory/verbal channel and visual
pictorial channels. Mayer bases his cognitive thedrmultimedia learning on the following

model.
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MULTIMEDIA SENSORY LoNG-TERM
PRESENTATION MEMORY WoRKING MEMORY MEMORY
selecting organizing | Verbal
Words Ears W Sounds m‘ Model \
. . Prior
mteg:ramlgo ¢ Knowledge

selectin | organizin ictori )
Pictures |  Eyes __g.. Tmages g g Pictorial

1Mages Images Model

Figure 1. The Dual coding working memory model byClark J.M and Paivio A., 2003)

The above model is based upon three primary assumspiMayer R.E, 2002):

1. Visual and auditory experiences-information is @ssed through separate and distinct
information processing channels’.

2. The information processing channel is limited is &bility to process experience-
information.

3. Processing experience- information in channelsiiaciive cognitive process designed

to construct coherent mental representations.

Further, this model is activated through five steps

Selecting relevant words for processes in visuaking memory,
Selecting relevant images for processing in visi@king memory,
Organization of selected words into verbal mentatiah,

Organizing selected images into a visual model, and

® a0 T p

Integrating visual and verbal representations dsaseprior knowledge, (Mayer R.E in
D.L Medin (Ed), 2002)).
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(Mayer R. E, 2003) envisioned the following compatseof knowledge construction:

Process structures- cause and effect chains; hme sgstem works
Comparison structures- compare two or more strastalong several dimensions.
Generalization structures- main ideas and subaiorges (branching trees)

Enumeration structures- list and consist of a ctitbe of items

® a0 T p

Classification structures- hierarchical and consats and subsets

Mayer used these components to design retentiont@mdfer tests associated with his
multimedia learning materials. Inherent in knowledgnstruction were five steps to learning:
selecting relevant words, selecting relevant imageganizing selected words, organizing
selected images, and creating a coherent mentasemation. (Mayer R.E. 2001) argued that
the eventual goal of any multimedia learning lessbould be the integration of information
into a coherent mental representation. Using tkesrplar, (Mayer R. E. 2001) articulated

practical guidelines for multimedia design.

2.6 DESCRIPTION OF MAYER'S EXPERIMENTAL MATERIALS

Based on his experiments, Mayer designed a setaueps-based, brief texts such as; how
lightning storms develop, how brakes function, &od pumps work. He created a multitude
of multimedia combinations for all three and adwteied the texts and transfer tests
experimentally: lightning, (Mayer R.E, et al, 200bjakes (Mayer & Anderson 1998)
(Anderson R, B and Mayer R,E, 1992) and pumps (MRyE and Moreno , R., 1998).

(Mayer R.E, 2001) developed multimedia conditioagg an animation authoring tool that is

now antiquated for the Macintosh.
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In order to test the efficacy of multimedia comhioas, (Mayer, R.E & Moreno, R, 2002)
created three primary conditions: animation andttemi text; animation and auditory
(narration) test the efficacy of multimedia combioas, (Mayer, R.E & Moreno , R, 2003)
created three primary conditions: animation andttemi text; animation and auditory

(narration); and animation, written text, and niaora

Hence, in the animation and written text conditiparticipants watched the same animation
and read the descriptive text. In the third cooditiparticipants were exposed to all three
modalities: they listened to the narration, reagl Written transcription of the narration, and
watched the associated animation. The animationosmasistent across all conditions and the

written and spoken texts are identical.

Upon completion of the multimedia lesson, partioiigacompleted either an achievement test.
The retention test was an elemental measure oll,rasking the participant to recall the steps
\in the lesson. The transfer test focused on maagthre learner's deeper understanding of the
materials, measuring the ability to extrapolate apgdly the material. (Moreno, R & Mayer,
R.E, 1999) noted that as an educator, he was plymaterested in the transfer test

performance.

Cognitive (the process of knowing) psychology begarvertake the other principles as it
now emphasized on unobservable constructs sucheasiuman mind, memory, attitudes,
motivation, thinking, reflection and other presumaternal processes. Based on computer

science artificial intelligence has given out twedries of cognitive learning.

These principles have been designed in differeteigoaies which include semantic networks
attempting to parallel how biologists view the ceations of the human brain. According to

this theory our knowledge consists of nodes comuakict countless ways.

Remembering, thinking, acting, problem solving ¢sinsf information being activated via
relationships or connections to other informatibattin turn activates other information. The

spreading activation of billions of node via lirkscounts for cognitive activity.
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Another and perhaps most dominant theory is basethformation- processing approach
which attempts to describe how information in therldl enters through our senses, becomes
stored in memory that is retained or forgotten isnased.

Also include in this notion of an executive contwhich coordinates the learner’'s perception,
memory, processing, and application of informatibimderlying the information-processing
approach is the assumption that the senses aratdhrefollow but very systematic laws and

that we can facilitate learning to the extent we datermine those laws.

According to (Yekovich, 1993) in (Kozma, R.B, 199hg areas of cognitive theory that are
most important to multimedia design are those iredatio perception, and attention, encoding
of information, memory comprehension, active leiarg, motivation, loss of control, mental

models , metacognition and individual differences.

Mentioned above are some concepts which the rdssars going to incorporate into her
instructional design for multimedia learning likedividual differences and motivation. A
research in which more is closely related to the e researcher is undertaking was done by
(Stephen D., Sorden, 2004) who combined differgpéds of cognitive approaches integrated
them to come up with his perfect design of multiraddarning.

These include the theory of working memory (Badgeke D., 1999), dual Encoding Theory
Paivio's model, (Clark, J & Paivio, A, 1991), Caiwe Load Theory Sweller's model
(Sweller, J, 1999), ACT-R Production System theAnderson's model, (Anderson, J.R &
Schunn, C.D, 2000) and the cognitive theory of madtia learning Mayer's model, (Mayer
R.E , Boye W, & Bryman, A, 1996).

The current research will focus mainly on Mayerogrative theory of multimedia learning

(Mayer R.E & Gallini, J, 1990) frameworks combinimgh some concepts form only the first

three of the four models mentioned earlier for mstriuctional design.
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2.7 COGNITIVE LOAD THEORY

Cognitive Load Theory (Chandler, P & Sweller, J94p or CLT, states that working memory
is limited in its capacity to selectively attenddnd process incoming sensory data. CLT is
concerned with the way in which a learner's cogeitiesources are focused and used during
learning and problem solving, suggesting that fatruction to be effective, care must be
taken to design instruction in a way as not to lmaet the mind's capacity for processing
information.

The implication for multimedia is that if we onlyave a very limited amount of information
processing capacity in working memory at any singl@ment, then instructional designers
should not be seduced into filling up this limiteapacity with unimportant but flashy "bells

and whistles™ in a multimedia unit.

An example of what this means for multimedia instianal design is that the layout should be
visually appealing and intuitive, but that actiggishould remain focused on the concepts to be
learned, rather than trying too much to entertéims is especially true if entertainment is time
consuming to construct and is complicated for #serler to master. Working memory can be
overloaded by the entertainment or activity befihie learner ever gets to the concept or skill

to be learned.

2.7.1 GOAL- FREE EFFECT

The goal free-effect suggest that problems shouotdoe given with an end-goal, because it
cause the learner to have to maintain several tondiin working memory while they engage
in problem solving. A goal- free problem reducedraxeous cognitive load and aids in
schema construction. One example is that a cororaltigeometry problem will require the
learner to find a value for a particular angle, levlgjoal- free problems ask students to find the

values of as many as they can.
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2.7.2 WORKED EXAPMLE EFFECT

The worked example effect that provides with workedl examples of problems to study can
be just as or even more effective in building schgrand performance transfer than having
them work out similar problems themselves. Thisansethat if a multimedia instructional

unit was appealing enough to hold the learnersehaitin and cause the learner to really study
the process of a worked- out problem in detailnthiecould likely be just as much or more

effective than having them work the problem outmbkelves, at leads initially. One strategy
that encourages learners to process a worked ezaab@ meaningful, deeper level is self-

explaining.

2.7.3 COMPLETION PROBLEM EFFECT

The key to learn form worked examples, howevertha the examples must be carefully
studied, which many learners do not do. Complepooblems provide a goal state and a
partial solution, and then require the learnergdmplete the partial solution. This type of
problem combines the strong points of worked exasyphd conventional problems, because
the learner must carefully study the partially-wextkexample and then applies what they have

learned to actively solving the problem.’

2.7.4 SPLIT- ATTENTION EFFECT

Split- attention occurs when learners are presewitd multiple sources of information that
have to be integrated before they can be understdbi principle simply states that
instruction should not be designed that causesetireer to have to divide attention between
two tasks, such as searching for information towes@ problem or reading a manual while
trying to practice a software application on a catep In the computer example, it is better to
have learners read the manual first and then sltsv at the computer to practice what they
have read.
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2.7.5 MODALITY EFFECT

This draws from theories such as (Baddeley, A.D @drade, J, 1994)'s theory of visual and
auditory working memory sub-components. It assids effective working memory capacity
can be increased by using auditory and visual wagrknemory together rather than using one
or the other alone. The information that is diedcat each channel, however, should be such
that it can't be understood in isolation, but ngedse integrated with information in the other
channel in order to be fully understood. This olurse, is one of the strong points of
multimedia instruction, where it is easy to presafdrmation visually while also providing
related or supporting information visually whilesal providing related or supporting

information through narration, for example.

2.7.6 REDUNDANCY EFFECT

The redundancy effect occurs when information tfzat be fully understood in isolation, as
either visual or auditory information, is presentedboth channels as essentially the same
information. Integrating redundant information irotlh working memories can actually
increase cognitive load. What is actually happenvigen this occurs is a form of split-

attention.

This strategy can vary, though, depending on tipeeence of the learner. It is suggested that
a diagram with text may be beneficial for novicarteers because they need the text to make
sense of the diagram, while a similar instructicsteitegy may become redundant for a more
experienced learner and the diagram alone woulthde effective. Computer manuals that
have minimal text and ample diagrams are anothamele of a good way to do this. The
general message of the redundancy effect is thati$eoften more when it comes to learning

so that cognitive capacity is overtaxed.
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2.7.7 VARIABILITY EFFECT

This technique recommends variability of practieeduse it encourages the leaner to develop
schemas that aid in transfer of training to simslidmations. The more variability in instruction
in instruction, the more the learner will developltiple schemas that allow them to recognize
common components under different conditions anoyawhat they have learned to solve

problems in other areas.

In addition to understanding working memory andnstege load for designing multimedia
instruction, it is helpful to be familiar with pradtion system theory, which seeks to provide a
model and explanation for how information is tramsfd from working memory to long term
memory and the retrieved at a later time when ri@ésded. Some of the production system
concepts that we will consider include declaraiwel procedural knowledge self- explaining

behaviors, and transfer of learning.

2.8 APRODUCTION SYSTEM THEORY OF KNOWLEDGE AND LEA RNING

Production system theory further expands the utalelghg of human working memory and
how it interacts with long-term memory to identifgoals needed to solve a problem or
construct new knowledge. A production system isagl@hthat is based on a set of condition-
action pairs (if- then statements) known as pradactules that form the basis of cognitive
skills, (Moreno, R & and Mayer, R.E, 2000).

For a production to become active or “fire’, it Ilwigst incoming information against a
predetermined condition. The stronger the prodaciiod the more the incoming data meet the
condition; the easier it is to trigger the prodantiwhich causes a chain reaction, also known
as spread activation, which results in a cognidéiggon of some sort. According to production
system theory, learning and automation is actuéily process of strengthening these

production paths.
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One production system that is increasingly beingduas a guide for the development of
computer- based training (or more specifically,eliigent tutoring systems) is Adaptive
Control of Thought — Rational (ACT-R), which wasgmally developed by John Anderson in
(Anderson, J.R & Gluck, K, A in D.Klahr & S. M. Gaar (Eds), 2001) for stimulating human
cognition and understanding how people organizewlerdge and produce intelligent
behaviour.

ACT-R makes several assumptions about how knowledgepresented. The first is that
knowledge is stored in two long-term memory streesuknown as procedural memory and
declarative memory. The second is that a chunkesgmts the basic unit of knowledge in
declarative memory, and the third is that produngti¢production rules) form the basic unit of
knowledge in procedural memory (Anderson, J.R &dBJIK, A in D.Klahr & S. M. Carver
(Eds), 2001).

One of the most important concepts in ACT-R is tlistinction between declarative and
procedural knowledge and how the two work togetioeform human cognition, and that
memory and behavior is often a result of some coatlmn or interaction between the two
(Anderson, J.R & Gluck, K, A in D.Klahr & S. M. Gaar (Eds), 2001). These factors

contribute to the acquisition and construction mb\wledge.

2.9 PRINCIPLES FOR EFFECTIVE LEARNING CONTENT DEVEL OPMENT

(Clark R. C, & Mayer R.E, 2003) provide strong r@sh evidence supporting certain forms of
e-learning content delivery; the primary principlpertaining to my findings include the
modality principleandthe personalization principlelhese two principles specifically address

areas for improvement for Kronos e-learning content
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This media project will present a broader set »fk&ly principles presented by (Clark R. C, &
Mayer R.E, 2003) for pedagogically sound e-learnifige work of (Allessi & Trollip, 2001)
provides extensive resources on the extensive efglinodes of delivery available to an e-
learning content developer. In discussing diffeglivery modes, Alessi and Trollip not only
describe the mode but they provide solid foundatiéor implementing and effectively
delivering the mode.

(Bonk and Zhang, 2008) provide a simple model thaye titled “R2D2,” which represents a
four-component model to “Read, Reflect, Displayd &0” when developing elearning. This
is not a method; rather it is a model that is ideghto reach learners through multiple learning
styles and through multiple intelligence dimensioBg reaching learners through multiple

modalities and styles, one or more of these metiwu®re likely to stick with the learner.

2.10 ROLE OF INDIVIDUAL DIFFERENCES

The search for isolation of the cognitive primitiveas long been a theme for many
experimental psychologists. One group argued thatgssing speed is the primitive that
predicts cognitive task performance and can benealed by age differences (Salthouse,
Hartman, Hasher, Kane & Stoltzfus, 2000). Anotheug contented that a primary inhibitory
mechanism, that allows that suppression of irrglevstimulus and information, is the

cognitive primitive (Hartman M, Hasher L, Stoltzfdacks and Rypma, 2000).

A final research group, inspired by (Baddeley A.0H&ch G. J, 1999), differentiated working
memory capacity from short term memory capacityesgoused by (Miller, G.A, 2000) in
(Mayer R.E, 2001) and his ‘magical’” number severacity estimation and conception for
short-term memory. According to (Mayer R.E, 2001} group of researchers contended that
working memory capacity is the cognitive primitii@irden, 1995; Miyake, Just & Carpenter,
1994; Bredart & Beerten, 1998).
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(Baddeley A.D & Hitch G. J, 1999) proposed a dracadly different conception of memory

compared to traditional unitary systems that encotkntain and retrieve. They proffered a
continuous model of working memory with a centrab@itive component managing two
primary slave systems: phonological loop (verb&nmation processing) and the visiospatial

scratchpad (visual/spatial information processing).

Although research is proliferating; the specifidails of central executive functioning and
storage are still under investigation (Kintsch,dPa& Ericsson, 1999). (Baddeley , A, 1996)
delineated four approaches to studying the cengwadcutive; dual task performance
assessment: random number generation; selectieatiati manipulation; and long term
memory activation measurement. Regardless of reseapproach, the debate continues
regarding storage and processing aspects of theatesxecutive component of working

memory.

(Baddeley , A, 1996) maintained his position thlé tcentral executive includes both
processing and storage features. (Norman and &halli995) conceived a supervisory
attentional system, largely responsible for proicgsand control, while (Dempster, F, 1981)
found that traditional notions of capacity did poedict memory span. In addition to research
on the central executive, numerous investigatiangestudied the phonological loop such as
(Baddeley & Andrade ,1994), (Jones & Macken, 199%hgCompte, 1994), (Longoni,
Richardson, & Aiello, 1993) and (Saito, 1994) ahd visiospatial sketchpad such as (Hitch ,
Brandimonte & Walker, 1995), (Salway & Logie, 199%pmyth & Scholey, 1994) and
(Toms, et al, 1994).

An individual difference can influence the relasbip between multimedia condition and test
performance in two fundamental manners; as a nwdisitas a moderator. There is a specific
criterion for shaping whether a variable interctuerelationship between two other variables.
For example, the predictive relationship betweea tbgnitive multimedia principles and
performance on retention and transfer tests may foolcertain conditions of a third variable,

but not for all conditions.
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An individual difference can influence the relatsbip between multimedia condition and test
performance in two fundamental manners: as a nwdisitas a moderator. There is a specific

criterion for shaping whether a variable intercaerelationship between two other variables.

For example, the predictive relationship betweea tbgnitive multimedia principles and
performance on retention and transfer tests may foolcertain conditions of a third variable,
but not for all conditions. Typically the moderdteariable has been dichotomized into low

and high groups, but finer categories can be usedribe group membership as well.

Another way to distinguish mediating variables hatf “moderator variables specify when
certain effects will hold; mediators speak to howwhy such effects occur” (Baron and
Kenny, 2000).

In terms of the discussion of individual differeacand their impact on the relationship
between multimedia condition and transfer test escoognitive individual differences are
temporarily prior; a measured variable that fundataléy impacts, either completely or

partially, the relationship.

In hierarchical regression analyses, temporallprpviariables are entered first in order to
extract the variance known to be associated wehdgpendent variable. Once that “nuisance”
variance is removed, one can explore the main tsffaod interactions in the analysis
(Tabachnick & Fidell, 2001). Mayer's work has beeompletely absent statistical

examination of the interaction between several ¢é@gnitive variables and the modality and

redundancy effect on transfer test performance.

Rather, Mayer and colleagues, (Mayer R.E, MorenBoRe M & Vagge, S., 1999) focused
on media manipulations, without exploring the reaslbat certain manipulations have an
effect. In essence, they focused almost exclusigelthe symptom, without consideration for

temporally prior cognitive individual differenceuses.
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In order to evaluate the superiority of animatiard enarration that Mayer espouses, the
predictive validity and possible interaction of rakental individual differences with
multimedia condition must be considered in ordesdientifically evaluate the authenticity of

Mayer's modality and redundancy principles.

2.11 PRESCRPTIVE PRINCIPLES FOR INSTRUCTIONAL DESIGN

2.11.1 FIRST PRINCIPLES OF INSTRUCTION

(Merrill , D.M, 2006a.b,2006a.b,2007,2008) revielwa number of instructional design
theories and models (Dijkstra, et al ,1997), (Maeet al, 2001) in an attempt to identify
underlying prescriptive principles common to allroost of these approaches. He concluded
that they do share common principles and that tltegot incorporate fundamentally different

principles. These first principles are:

Task-centered approach
Learning is promoted when learners are engagedtaskacentered approach which includes
demonstration and application of component skifistask-centered approach is enhanced

when learners undertake a progression of wholetask

Activation principle
Learning is promoted when learners activate relegagnitive structures by being directed to
recall, describe, or demonstrate relevant priorvdadge or experience. Activation is

enhanced when learners recall or acquire a streitburorganizing the new knowledge.

Demonstration principle

Learning is promoted when learners observe a dematios of the skills to be learned that is
consistent with the type of content being taugbemonstrations are enhanced when learners
receive guidance that relates instances to getiesalDemonstrations are enhanced when

learners observe media relevant to the content.
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Application principle
Learning is promoted when learners engage in thdicapion of their newly acquired
knowledge or skill that is consistent with the typecontent being taught. Application is
effective only when learners receive intrinsic orrective feedback. Application is enhanced
when learners are coached and when this coachgradsially withdrawn for each subsequent

task.

I ntegration principle

Learning is promoted when learners integrate thew knowledge into their everyday life by
being directed to reflect on, discuss, or deferarthew knowledge or skill. Integration is
enhanced when learners create, invent, or extregpglarsonal ways to use their new
knowledge or skill to situations in their world.tégration is enhanced when learners quickly
demonstrate their new knowledge or skill. In thigater, even though these principles seem

to have been available for some time they are ftehased in instructional materials.

Four- Phase Cycle of instruction

(Merrill , D.M, 2006a.b,2006a.b,2007,2008) goes tonsay the identification of the first
principles does more that merely collect a setreSgriptive principles that might be used to
select or design effective instruction. These pples are interrelated to one another. The
four- phase cycle of instruction consists of adtova demonstration, application and
integration. Effective instruction involves all foof these activities as required for different

problems or whole tasks.

A similar four-phase cycle of instruction consigtiof meaning (activation), conceptualizing
(demonstration), operationalizing (application)d aenewing (integration) was described by
(McCathy, 1996).

The Vanderbilt group described a learning cyclesgsiing of a set of challenges (task or
problem), the generation of ideas (activation), tipld perspectives (demonstration), research
and revision (demonstration/ application), testyaur mettle (application), going public
(integration) and looking ahead and reflecting baategration (Schwartz, 1999).

28



A Cognitive Principle Based I nstructional Design For Conceptualization Of Computer Concepts
R034483H

Problem- Centered I nstruction

Merrill D .M,Matthew B, Andrew van Schaak, 2008)scbvered that perhaps the most
important notion of the first principles is thatgaging instruction is problem centered; that is,
individual instructional components are most effexdy taught in the context of a progression
of real- world problems where the student is sh@ayproblem, then taught the components,

and then show how the components are used to g@varoblem or do the whole task.

Van Merriénboer's 4C/ID model for training compléarning tasks makes a very strong
research-based argument for centering instructiomhiole real-world tasks and then teaching
component knowledge and skill in the context ofsthéasks (van Merrienboer 1997 and
Kirschner, 2007; van Merrienboer in Merrill D.M, 9B).

The first principles and 4C//ID identify a task-tered approach that combines the solving of
problems with more direct instruction of problermymnents as contrasted with problem-
based approaches in which students are placedlabomative groups, given resources and a
problem, and left to construct their own solutiar the problem. Research supports this

guided instruction approach over more pure leaceatered approaches with less guidance.

(Khlar and Nigam, 2004) compared guided directrution with a discovery learning
approach for children learning about confoundingialdes in scientific experiments. The
children were actively involved in performing exipeents. The direct instruction group
observed demonstration experiments (demonstragjoictance), whereas the discovery group

did their own experiments.

(Khlar and Nigam, 2004) demonstrated that “many emchildren learned from direct

instruction than from discovery learning” and tlddildren in the direct instruction group

made broader and richer scientific judgments alsmignce-fair posters than those in the
discovery group. Two important research reviewsehavgued that instruction involving

minimal guidance including problem-based teachingsdnot work, whereas task-centered
approaches involving guidance and coaching are mibeetive an (Kirschner and Mayer R,

2006, 2004).
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Levels of Instructional Strategies

Previous papers (Merrill D, 2006a.b) in (Merrill. M, et al, 2008) emphasized that the first
principles promote enhanced performance on comjpleiks. To assess the effects of the first
principles, it is necessary to assess learnergedsparformance on these complex tasks. Some
methods for determining level of performance inelud

1) The number of tasks completed in a progressionlo$equently more difficult tasks,
2) The amount of coaching required for satisfactonyggemance on difficult tasks, and

3) The number of stages performed satisfactory instedecomplex task

(Merrill D, 2000a) further suggests scaled instrel strategies based on the first principles.
He labeled information-only as a level O instructibstrategy and suggested a series of yet-to-
be- tested hypothesis for scaled strategies:

1) A level 1 instructional strategy that adds consistdemonstration to a level 0
information-only strategy promotes a higher perfance level on scaled complex
tasks (Merrill D, 2000a).

2) A level 2 instructional strategy that adds consistapplication with corrective
feedback to a level 1 instructional strategy cdmgis of information plus
demonstration promotes an additional level of pemBnce on complex real-world
tasks (Merrill D, 2000a).

3) A level 3 instructional strategy that consists ofaak-centered instructional strategy
that includes consistent demonstration and comgiségplication with corrective
feedback promotes an additional increment in tlvellef performance on complex
tasks (Merrill D, 2000a).

4) Providing or recalling relevant experience promotes additional increment in
learning efficiency, effectiveness, and engagemadregn added to a levell, level 2, or

level 3 instructional strategies (Merrill D, 2000a)
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5) Providing activation-structure promotes an adddiancrement in learning efficiency,
effectiveness, and engagement when added to aleielel 2, or level 3 instructional
strategies (Merrill D, 2000a).

6) Adding reflection-integration to any of the abowstructional strategies promotes an
additional increment in learning efficiency, effieeness, and engagement (Merrill D,
2000a).

7) Adding create-integrate to any of the above ingibnal strategies promotes transfer
of the newly acquired knowledge and skill to pariance on similar tasks in the real

world beyond the instructional situation (Merrill RO00a).

2.12 OTHER INSTRUCTIONAL DESIGN PRINCIPLES

Some recent prescriptive books on designing effecimnstruction have stated prescriptive
principles for instructional design (Merrill D. Mt al, 2008). (Merrill D, 2007) in (Merrill D
.M,et al, 2008) presented a synthesis of some edettsources as they relate to the first

principles of instruction.

The following summarizes some of the principlesided by other authors and attempts to

relate them to the first principles of instructibdasign.

Clark and Mayer's Principles for e-Learning Aligned with Merrill’s First Principles

E-Learning Principles (Clark and Mayer, 2003) First Principles (Merrill, 2002)

Interactions should mirror the job (p. 1533). Task-centerad

Critical tasks require more [distriboted| practics (p. 13%). Task-centerad-progression

Use job contexts to teach problem-solving processes (p. 231). Task-centered

Incorporate job-specific problem-solving processes (p. 264). Tusk-centered

Use job-realistic or varied worked examples (p. 186). Task-centered
Demonstration

Replace some practice problems with worked sxamples (p. 177). Demonstration-glidance

Apply the media elements principles to examples (p. 179). Demonstration-media

Apply the media elements principles to practice exercises (p. 164}, Application

Train learners 10 self-question during receptive e-lessons (p. 166} Integration-reflect

Teach learners to self-explain examples (p. 1%0). Integr ation-reflect

Make learners aware of their problem-solving processes (p. 260). Integration-reflact

Table 1. Clark and Mayer's Principles for e-learnirg aligned with Merrill’s First principles in
(M. David Merrill et al, 2008).
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Principles for Multimedia Learning
(Merrill D .M, et al, 2008) researched that, basacegtensive research; (Clark R. C, & Mayer
R.E, 2003) have identified principles for multimadearning. These principles elaborate the

demonstration principle for relevant media (MayRE: & Moreno, R, 2002).

Principles for e-Learning

In addition to the multimedia principles (Clark , & Mayer R.E, 2003) recommended the
additional instructional principles (Table 1). Gaspondence to the first principles is indicated
in the right column for each of these principlésHould be evident to the reader that some of
these principles have a close correspondence, saimihese principles provide more
elaboration than the first principles, and somerateincluded in the first principles (Merrill

D .M,et al, 2008).

Minimalist Principles

(Van der Meij ,H., 1998) in (Merrill D .M,et al, P8) identified heuristics for designing
minimalist instruction (Table 2). The task-centeoedntation of these heuristics is apparent.
Some of these demonstration, application, guidaand, coaching heuristics provide more

specific prescriptions than the first principles.

Minimalist Instruction and Merrill's First Principles

Minimalist Principles (van Meij, 1998) First Principles (Merrill, 2002)
Provide an immediate oppornity to act (p. 22). Task-centered

Select or design mstructional activities that are real tasks (p. 29). Task-centered

Be sure the components of the task reflect the task structure (p. 31). Task-centerad-components
Prevent mistakes whenever possible (p. 33 Demonsteation-guidance
Provide error information that supports detection, diagnosis, and recovery (p. 38). Demonstration-guidance

Be brief, do not spell out everything (p. 43). Demaonatration

Provide closure for chapters (p. 4). Guidance and coaching
Respect the intzgrity of the user’s activity (p. 23). Application

Provide on-the-spot error nformation (p. 41). Application-coaching

Provide error information when actions are error prone or when correction is difficult (p. 37). Application-coaching
Encourage and support exploration and mnevation (p. 23). Integration-reflect, extrapolate

Table 2. Minimalist Instruction and Merrill's First Principles, (Merrill D .M, et al, 2008).
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Cognitive Training Model
(Foshay, 2003) in (Merrill D .M, et al, 2008) praged a cognitive model that identifies five

tasks learners have to complete when learning:

1) Select the information to attend to,

2) Link the information with existing knowledge,

3) Organize the information,

4) Assimilate the new knowledge into existing, and

5) Strengthen the new knowledge in memory. In assoaiatith these, they identify 17

elements (prescriptive principles for design) ¢faéning lesson.

DESIGNING TASK-CENTERED INSTRUCTION
Figure 2 illustrates a Pebble-in- the Pond apprdacimstructional development that assists

designers to systematically incorporate the firgahgiples into their instructional design
(Merril M. D, 2002b) in (Merrill D .M,Matthew B, Adrew van Schaak, 2008). The steps in
this approach are to:

1) Specify a whole task,

2) Specify a progression of whole tasks,

3) Specify the component knowledge and skills requicecach task,

4) Specify an instructional strategy,

5) Specify the user interface, and

6) Produce the course.

Whole Task
Progression
Components
Strategy
Interface

Production

Pebble-in-the-Pond Instructional Design

Figure 2. The Pebble-in-the-Pond approach to instretion to (Merrill perform improve, 41(7),
39-44, 2002) in (M. David Merrill et al, 2008).
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(Merrill D .M,Matthew B, Andrew van Schaak, 200&xplains Figure 2 below which
illustrates a typical topic-centered instructiostrthtegy. In this strategy, each topic is taken in
turn. Information is presented and demonstratedioéie is administered to assess the
information that is presented.

Traditional Curriculum Sequence

o Presentation Practice or Test Final Project

Topic | mulpy wulpp [ mep [ [
Topic 2 mup [ sl sl (]
Topic 3 mlly —ly  —] f|
Tupm—hﬂ —bﬁ—h [j .

Figure 3. Topic —centered instructional sequencingMendenhall et al., 2006) in (M. David
Merrill et al, 2008).

(Merrill, D.M, 2006c) elaborated the analysis reqdito specify the component knowledge
and skill for each task in terms of portrays of@fe artifacts and information for component
concepts (kinds of) and component procedures- beviMerrill D.M, 1997). This component
analysis (Figure 3) consists of the following steps
1) Find a portrayal of the artifact that is a consexmpeaeof completing the whole task (kind
of);
2) Identify a series of subtasks (information) leadioghe desired consequence (how to);
3) For each subtask, find a portrayal of the artithett is a consequence of completing
this subtask (kind of);
4) ldentify the defining properties of each artifaang of);
5) ldentify the ordering properties of each artifdéhd of);
6) ldentify the procedure for creating or selecting #ntifact (how to); and
7) ldentify a portrayal of a scenario illustratinggigrocedure (Merrill, 2006c¢).
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Task-Centered Instructional Strategy

. Show a new whole task.

. Present topic components specific to the task.

. Demonstrate the topic components for the task.

. Show anather new whole task.

. Have learners apply previously learned topic components to the task.

. Present additional topic components specific to this task.

. Demanstrate the application of these additional topic components.

. Repeat apply—present-demonstrate cycle (steps 4-7) for subsequent tasks.

g ZppE @

4:
" = 3
Topic 1 wee A || el B c

1
2
3
4
5
6
7
B

[

1

L ¥

o

Figure 4. A task-centered instructional sequencingMendenhall, et al., 2006; Merrill,J. Res.
Tecnol, Educ.in, press).

Figure 4 in (Merrill D .M, et al, 2008) illustratea task-centered instructional strategy
consistent with the first principles of instructi@nd the Pebble in-the pond approach to
instructional design. In this strategy, a whol&tassdemonstrated; some level of each of the
relevant topics is presented and then demonstiatéue first task. A second whole task is
then presented.

The learner is asked to apply those topics thaéweesented to the new task. An expanded
version of the relevant to the second task is pteseand demonstrated for the second task.
This strategy is repeated for several more tasks alh the topics have been expanded as
much as required by the final tasks and the stuideable to apply the topics to a new task

unaided.
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A new book to help designers to use the 4 C/ID td#me Pebble-in-the-Pond model of
content — first instructional development as a nem@nded application of the ten steps to
designing instruction for complex skills (van Memboer J.J.G & Kirschner , P.A, 2007).
Table 14.6 compares the ten development steps rofMerrienboer and Kirschner to the
ripples in the Pebble-in-the-Pond model for indinrmal design.

Pebble-in-t he-Pond and Ten Steps to Complex Learning

I’e bble-in-the- Pond Ten Steps to Complex Learning
Identify a whobe task or problem. Dresign learning tasks.

Specifv a progression of whole tasks. Sequence sk classes.

Analyze the component skills for each task. Set performance objectives -
Specify an instructional strategy3 Drasign supportive informestion.
Determine user interface ® Analyze cognitive sirategies.
Produce the coarse. Analyze menml models.

Design procedoral information.
Aonalvaze cognitive rules.

Analyze prerequisite information .
Design part-task practice.

2 van Merriénboer and Kirschner (2007) combine analysis amnd strategy as they
discuss component skills: Pebble-in-the-Fond separates these two design functions.
B Ten Steps has only 8 minimal discussion on interface, delivery, and production:
their emphasis is on the design aspects of instructional development.

= Pebble-in-the-Pond does not specify assessment criteria for the tasks. This is an
area where the model should be mproved.

Table 3. van Merrienboer, JJG and Kirschner, P. ATen stepsto Complex Learning, Lawrence
Erlbaum Associates, Mahwah, 2007) in (MD Merrill etal, 2008).

(Merrill D .M,Matthew B, Andrew van Schaak, 2008)ctudes that considerable agreement
exists with regard to the prescriptive instructiodasign principles that are fundamental to
effective, effective, and engaging instruction, @mel first principles of instructional appear to

have a fair amount of agreement.
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The limited data available indicate that, when ¢éhesnciples are implemented in instructional
products and environments, the instructional qualiicreases however, far too much
instruction seems to ignore these fundamental iplies

2.13 COGNITIVE BEHAVIOURAL THEORY

(Shannon Birk, 2010) discovered that the main cphoé Cognitive Behavioural Therapy
(CBT) is that changing one’s thinking can transf@motions and behaviour. The theory
postulates that people have the will and drive towaself-actualization, but their thought

processes can stand in the way of achieving thogilsg

The theory focuses on helping the client idengtyaluate, and modify dysfunctional thinking
(Selingman, L, 2001). It is thought that if peopkeve realistic thoughts about their strengths
and weaknesses and take pride in their accomplistsighey will feel happier and have more
stability in their lives. Hence, CBT teaches pedpl@ssess their thoughts and behaviour, not
themselves (Selingman, L, 2001) in (Shannon Bigk,(d.

Furthermore the theory postulates that childhoadrnras and difficulties may also contribute
to dysfunctional thinking. Therefore, it is a comdiion of biological origin and life

experiences that lead one to think about the selfdetrimental manner (Thompson C.L,et al.,
2004) in Shannon Birk, MA CCC, 2010. Therapy u$esgresenting emotions to help identify
irrational beliefs that client holds. It is thoughtt disappointments are particularly useful to

determine self-destructive emotions. (Shannon Eiéi,0).

Making these irrational beliefs conscious and a&tyidisputing them is thought to reduce
emotional disturbances (Culhune, S.E & Watson RQD3) in (Shannon Birk, 2010).
Therefore, it is the goal of CBT to help clientswadbeyond feeling by transforming their

irrational beliefs into consciously articulatedadethat can be challenged in therapy.
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2.14 SOCIAL LEARNING THEORY

(Thomas McClean, 2005) lectured that social legrtireory (also known as Social Cognitive
Theory) is the idea that people learn by watchimgtothers do that human thought processes
are central to understanding personality. Sociatnieg theory stemmed out of work by
(Miller, N.E & Dollard, J, 1990).

Their proposition posits that if humans were mdgdato learn a particular behavior that
particular behavior would be learned through cl#aservations. By imitating these observed
actions the individual observer would solidify thedrned action and would be rewarded with
positive reinforcement (Miller, N.E & Dollard, J9%0). The proposition of social learning
was expanded upon and theorized by Albert (Bandira,1990) to the present. (Thomas
McClean, 2005) said that in the book “Educatiorgfdhology: Developing Learners”, author

Jeanne Ellis Ormrod (2003) lists the main pringpésocial learning theory:

» People learn by observing others.

» Learning is an internal process that may or maychange behavior

» People behave in certain ways to reach goals.

* Behavior is self-directed (as opposed to the bemesti thought that behavior is
determined by environment).

* Reinforcement and punishment have unpredictable iaddect effects on both

behavior and learning.

Observation of Models

Social learning theory revolves around the proaafs&nowledge acquisition or learning
directly correlated to the observation of modelse Thodels can be those of an interpersonal
imitation or media sources. Effective modeling teecgeneral rules and strategies for dealing
with different situations (Bandura, A, 1990) in @rhas McClean, 2005).
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As a result of the observations the individual obsecan be affected in two separate ways.
The inhibitory effect, a positive punishment actioncurs when an observer sees the action of
another involved in a social situation being puatsiior that action. A disinhibitory effect, a
positive reinforcement action, is when an individisapraised for a \action and the observer

learns form and that action (Miller, Katherine 02).

Vicarious reinforcement explains that the obserdees not expect actual rewards or
punishment but anticipates similar outcomes tdhkisimitated behaviors and allows for these

effects to work. This portion of social learningtiny relies heavily on outcome expectancies.

In education, teachers as well as other learnens,ncodel the desired behavior/ concepts.
Teachers and learners should be dedicated to bgitafi high self-efficacy levels in the other
learners by recognized their contributions, (ThemeClean, 2005).

Identification and Self-Efficacy

(Thomas McClean, 2005 lectured that further devekeqt in social learning theory posits that
learning will most likely occur if there is a clog#entification between the observer and the
model and if the observer also has a good deatlbfefficacy. Self-efficacy beliefs function
as an important set of proximal determinants of &mmotivation, affect and action [which]
operate on action through motivational, cognitivad affective intervening processes
(Bandura, A. , 1990).

Identification allows the observer to feel a oneste connection with the individual being
imitated and will be more likely to achieve thosgtations if the observer feels that they have
the ability to follow through with the imitated & (Bandura, A. , 1990) in (Wells G, 2007).
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2.15 THEORIES OF LEARNING

Behaviorism

Methodological behaviorism began as a reactionragdahe introspective psychology that
dominated the late ¥9and early 28 centuries. Introspective psychologists such ah#fih

Wundt (1999) maintained that the study of consaiess was the primary object of

psychology.

Their methodology was primarily introspective, ety heavily on first-person reports of
sensations and the constituents of immediate expegs. Some behaviorists, like (deJong,
T., 2010) rejected introspectionist methods as dhaubjective and unquantifiable. Instead,

they focused on focused on objectively observaplantifiable events and behavior.

The behaviorists argued that since it is not pdssdpobserve objectively or to quantity what
occurs in the mind, scientific theories should take account only observable indicators such
as stimulus-response sequences. According to SkinmgTheodora Polito, 2005), the
mentalistic problem can be avoided by going diyed¢td the prior physical cause while

bypassing intermediate feelings or states of mind.

The quickest way to do this is to consider onlysthéacts which can be objectively observed
in the behavior of one person in its relation te Iprior environment history. Radical
behaviorists such as Skinner also made the ont@bgiaim that facts about mental states are
reducible to facts about behavioral dispositiofiseodora Polito, 2005).

Cognitive Constructivism

(Theodora Polito, 2005), taught that dissatisfactiwith behaviorism's strict focus on
observable behavior led educational psychologisth @s (Perry W.G, 1999) to demand an
approach to learning theory that paid more attentm what went on “inside the learner's
head”. They developed a cognitive approach thatided on mental processes rather than
observable behavior.
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Common to most cognitivist approaches is the ide#t knowledge comprises symbolic
mental representations, such as propositions ardj@s) together with a mechanism that
operates on those representations. Knowledge iisagesomething that is actively constructed
by learners based on their existing cognitive $tn&s. Therefore, it is relative to their stage of
cognitive development; understanding the learnexisting intellectual framework is central

to understanding the learning process, (Lois Hadizn2010).

Social Constructivism

Social Constructivism is a variety of cognitive sbmctivism that emphasizes the
collaborative nature of much learning, (llleris, ih 2004). Social constructivism was
developed by post-revolutionary Soviet psycholqdisv Vygotsky. (Vygotsky, L, 1998) was

a cognitivist, but rejected the assumption madecdynitivists such as Piaget and Perry in

Wink, J. 2005, that it was possible to separatenlag from its social context.

He argued that all cognitive functions originate and must therefore be explained as
products of social interactions and that learningswnot simply the assimilation and
accommodation of new knowledge by learners; it s process by which learners were

integrated into a knowledge community.

According to (Vygotsky, L, 1998) in (Wolf, P, 201@yery function in the child's cultural
development appears twice; first, on eth sociatllend later on, on the individual level; first,
between people (interpsychological) and then indige child (intrapsychological). This

applies equally to voluntary attention, to logio@mory, and to the information of concepts.
All the higher functions originate as actual redaghips between individuals. (Vygotsky, L,

1998)'s theory of social learning has been expanged by contemporary psychologists such
as (Miller, N.E & Dollard, J, 1990), and (Bandu#g,1990) in (Brown, B & Ryoo, K, 2008).
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2.16 AN OVERVIEW OF SOME PREVIOUS RESULTS

A Doctor of philosophy studeriKatherine ann Austin Stalcup, 2008plicated (Mayer R.E,

2001)'s aforementioned research and her experinammnation and narration multimedia
materials yield higher scores compared to animadimh text or animation, text and narration.
Additionally, AT and ANT conditions were not sigigiéntly different in terms of transfer

performance. Table 4 displays the means and st@rdariations for the following three

multimedia conditions whist Figure 5 further beloNustrates the relationship among the
means.

Table 4. Descriptive statistics for multimedia coniions (Katherine ann Austin Stalcup, 2005)

Condition N Mean Standard Deviation

Animation & Text (AT) 25 .68 69
Animation. Narration,

& Text (ANT) 25 1.9 81
Animation & Narration

(AN) 25 292 141
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Figure 5. Relationship of group means for differentmultimedia conditions (Katherine ann
Austin Stalcup, 2005)

An analysis of variance indicated group differencegond the chance probability occurrence
p< 0.001. Two-tailed t-test analyses between thenation and text (AT) group and the
animation and narration (AN) group revealed that sddres were higher than AT scores

t(48)=3.95, p< 0.001.

In terms of Mayer's (2001) redundancy principleptailed t-test analyses between the
animation, narration, and text (ANT) and the AN ugaevealed that AN scores were higher
than ANT scores t (48) = 3.07, p=0.001. Leveness fer equal variance indicated that the

homogeneity assumption was valid for the two grooqmparisons.

However Mayer and Katherine did not discuss thatiaiship between ANT and AT, or with
the other conditions with Narration and also thatrenships comparing with the traditional
group or blended whichever way neither they reptiche multimedia cognitive principle with

the modality and or redundancy principles andithtaken care of by the current research.
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2.17 SUMMARY

This chapter was highlighting different kinds of laelated to the research being undertaken
henceforth. All the theories, arguments from vasiauthors and experts will help shape this

research into a more tangible product basing omgitren empirical evidence.

The chapter is mainly revolves around the cognitheory of multimedia learning (Mayer,
R.E & Moreno , R, 2003) mentioning and explainidge tcognitive principles and their
respective effects. The researcher went on to ibbeshow Mayer conducted his experiments

which is a greater guideline to the present researc

The cognitive Load Theory also plays a big rolen@pping the current research where there is
the production system theory of knowledge and legtrPrinciples of effective learning and
content development were also described statingalleeof individual differences that is even
though there are theories involved in the wholenieg process the fact that people were born

differently means that they are unique and theeefan never perform equally.

An overview of the results by other researchers alss outlined in this chapter so that they
can be used for useful comparison by the presesg#areher. Cognitive science provides
several empirical theories that provide useful ni®de suggest ways in which knowledge is
constructed and placed in memory. Basing on thkeeries and other factors taken into

consideration this research could be conducted.

The Cognitive Load Theory builds on Baddeley's nadevorking memory to propose that
since the brain can only attend to and processmatell amount of incoming sensory
information, it is important to structure instruotiin such a way that working memory is not
overloaded. Production system theories further amphow working memory interact with

prior knowledge to construct new knowledge.
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Mayer's Cognitive Theory of Multimedia learning (ML), (Mayer R.E, 2001) based his own
research on these theoretical foundations to dpvaldramework that serves to guide the

development of effective multimedia instruction.

Since new developments in multimedia technologyreasingly have the potential to
overwhelm the apparently limited resources of tharh it is important that we seriously

consider cognitive research and look for ways @ more effectively.

The exponential growth in computer-based traininth precipitate increasing demand for
affective, learning design in multimedia instructidRather than relying on flashy special
effects, the researcher begins to work within apigoal framework of cognitive principles,

that are driven by the learner, rather than teadgl

Cognitive science provides a research-based foiomdat theories that serve as a grounded
starting point for this instruction, as well asther research. Creating multimedia instruction,
is gradually becoming easier, but there is stiltega bit to master if is to be done well. The
combination of this with the rapidly changing fietdgnitive science, it becomes a moving
target, and trying to stay current in new technglagd cognitive theory presents a formidable

challenge.
For this reason, the researcher moves to an emapg#t of guidelines for the creation of our

tutorials basing on the previous framework. Thatesigning tutorials in a cognitively sound

manner, while still producing effective and appegliutorials for students.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 INTRODUCTION

This chapter gives a description on how this regeatudy was carried out. It is dedicated to
the discussion of the research design and theusaneethodologies used in this research in
this research study. Furthermore a great deal studsion will center on how to do the

research in order to collect data for the resegrastions as well as the overall objectives of
this research study.

The researcher used a case study of part one ssudleng computer studies- CS001 at one of
Zimbabwean colleges called Bindura University ofeBce Education. The researcher tested
the rate or process at which students understoodonceptualized with taught computer
concepts. A lot of factors affected the learnedassprate but the researcher has dwelt on how
instruction could be delivered using multimedia poments defined in this context as video,

audio and text, and combining these with some itwgmrinciples.

This entails defining the sampling techniques, dangize, the different types of data,
introducing and discussing development of instruheand how data will be processed,
analyzed and presented. Research is conductedythtbarough experiments which are trying
to answer the given research questions and alflliriglthe objectives and aim of research.

The researcher has adopted most of Katherine ArstilA&talcup, 2005's model of research
where she also adopted most of Richard Mayer's wohese two have used cognitive

principles basing on simple or soft science makteavizilst the current research is based on
conceptualization of computer concepts. The abowdels have been greatly appreciated as

they helped the researcher to map her own study.
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3.2 RESEARCH METHODOLOGY AND DESIGNS

The lectures are designed using different comlonatiof audio, video and text using
principles such as modality and redundancy. Tegtsstioners and oral interviews are going
to be held to see the student’s perceptions onhehdahey benefit most from the use of

Cognitive Principle Instructional Strategies as paned to traditional instructional strategies.

3.21 GROUP CHARACTERISTICS, POPULATION AND SAMPLE

The researcher used experimental design due ttathe¢hat the course being examined and

tested is scientific and science is mostly abopeexrents other than social calls.

Experimental design was advantageous because skarcher is a scientist who can base
results from current experiments and deduce a maéd® meaning and there is a greater
chance of conducting successful experimental dedigmgive satisfactory results. It can only
be a disadvantage if the experiments are too congyld or there is no adequate experimental

material in which case other designs can be omted f

In the design, the research group consisted ofestsdwho were doing an Introductory to
Computer Science course at Bindura University der8e Education (BUSE). The target
population was386 first year students in their second semester bfugey 2011 According

to literature, a sample to be used should not $etleat 15% of the overall population.

The researcher had to use 75 students out of thetB8ents and it is justified as the sample is
19.4 %. The students used as the sample form thet gaopulation were therefore numbering
75 (N1), and the students were grouped randomly by tieepective faculties into five groups

of equal size (15 apiece).The equality was creimt@tdder to minimize variances.
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Using random sampling dx.

Nt = N;+ No+ N3+ Ng+ N5 thus,

75=15 + 15 + 15 + 15 + lkhere,

Nj represents Pure Sciences, (15)

N, represents Social Sciences, (15)

N3 represents Accounting, (15)

N4 represents Business studies and (15)

Ns represents Arts/Humanities (15).

The first year students are not restricted onlgdmputer science students but also extend to
all the other faculties. From each of the five 1ea only an equal sample is picked randomly
including males and females for the purposes dioumity throughout the study. From each
of the five groups consisting 15 students eacleetlstudents were then randomly taken from
the 15 and randomly placed in the five differerdtlee groups which have the traditional

group as the control group and four other groupsxaerimental groups.

The experimental groups were combinations of thelatity, redundancy and multimedia
cognitive principles which were Animation and Naioa (AN), Animation, Narration and
Text (ANT) Animation and TextAT) and Narration). The age groups ranged from 19 to
32 years with the majority being on the 19-23 range

Of the 75 students, 42 were male and 33 were feamléhey were grouped as follows:

e Group 1 -Traditional learning had 8 male and 7 female,
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e Group 2 that usedAN had 9 male and 6 female,
e Group 3 that useANT had 10 male and 5 female,
e Group 4 that usedT had 8 male and 7 female and

e Group 5 that useN had 7 male and 8 female.

Each group was introduced to an introductory coeapebncepts lecture with a topic of
Computer Hardware. The researcher has given Extwomprising three different examples
of lecture groups identifying particular hardwaremponents and their functions that is

Example a. using ANT, Example b. using AN only &d@mple c. using AT only.

The same concepts covered by all the experimentalpg were also covered by the students
who used the textbooks and lecture based methadit{tmal). The student to computer ratio
was at average 1:1 and student to textbook raowhiich further enhanced collaboration
between students and their lectures. Group mongowas done by the observing lectures

from the initial phase to the final phase of therteng sections.

3.3 DATA COLLECTION APPROACHES

There are a number of variables that affect theamskeapplication of cognitive lectures. The
variables were divided into two sets: dependentiaddpendent/background variables which
were taken from the grouped questions in the queséire. The independent variables were
age, gender/sex, and prior knowledge, previousl leffeducation and programme/area of

study.

The dependent variables were namely achievement stsdents ability to remember

concepts, student rate of understanding taughtepagcamount of work done reading lecture
material and textbooks, amount of effort put indbydent’s learning, prior knowledge help
students to learn and organize material betterfiaatly whether learning methods stimulate

interest in the subject.
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A questionnaire was designed by the researcheg usith the independent and dependent
variables. Questions were accompanied by a fivatpbikert scale,1 denoting strongly
disagree an& denoting strongly agree (Appendix A). The questaire was given at the end
of each lecture in order to determine the impasage and satisfaction of using both strategies
i.e. traditional and CPIS.

The performances of the students were finally megisalso using a uniform achievement test
which was marked out of 30 for the sections coveaed this was done across all groups
(Appendix B). All students begin and finish eacttlge at same times with close monitoring

from lecturer and teaching assistants (TA).
Each group was placed in a different venue witlr tmenitor as follows:

e Lecture room 1 has the traditional group with leetu

e |aboratory 1 has the AN with TA 1

e Laboratory 2 has the AT with TA 2

e Laboratory 3 has the N with TA 3

e Laboratory 4 has the ANT with TA 4
Each lecture lasted one hour after which the qomséires were administered and done in the
following 30 minutes. The questionnaires were monitored byatralable lecturer and TAs.
The achievement test was written in the followB@minutes that is after the questionnaire.
At the beginning of each lecture, students werevidesl with orientation on how to

participate during the lectures and they were mft about what was expected from them
during the lecture.
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Each machine was tested for proper functioningreefesumption. Compact Discs were used
to place the recorded lectures on desktops ohalhtachines. Regardless of the multimedia
lecture, all the students wore headsets and wétdltat presentation/lecture may or may not
include audio, text and animation information bef@erformance was measured. All the

headsets are tested before lectures resume entheingey are functioning properly.

Statistical analysis was done for all the groupsiétermine the use multimedia cognitive
lectures in improving students learning and satigfa as well as the rate of impaat a

cognitive principle based instructional designdonceptualization of computer concepts.

3.4 SUMMARY

Some researchers have highlighted a lot of advastagrtaining to the of use multimedia
components alone not really stressing the usefi@reint specific suitable combinations whilst
others outlined the positive effects of each ofth# cognitive principles. This research
highlighted the issue of cognitive differences vdas the main essence of this research is not
only limited to the type of multimedia componentsat iheir combinations with certain
cognitive principles in order to achieve optimahceptualization in this case using sample of

chosen introductory computer concepts.
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CHAPTER FOUR: RESULTS ANALYSIS AND FINDINGS

4.1 INTRODUCTION

This chapter explains and analyses the resultdiadiohgs that has come out of the research.
These will help to clearly see the extent to whibke research has affected the learning
industry and helped the learners during the prooksatistical package has greatly helped

discover the hidden logic so that it could be gasilerpreted and understood.

The reliability of the tool with the set of severepgndent variables (Appendix C)
encompassing the gquestionnaire was measured usimpl@ach’s alpha at 0.820 and showed
that five variables had Alpha closer to or grediben 0.7 to show that most of the variables

were reliable. This is depicted by table 2 below.

Table 5. Reliability tool analysis scale

Variable Name Reliability Analysis Scale
Students ability to remember conce 0.484
Studens rate of understandinof taught concep 0.632

Combining different cognitive principles improvdsdents learnini | 0.761

Amount of work done when reading lecture matennal sextbooks 0.551
Amount of effort put in by students to study eunderstan 0.732
Learning methods motive andstimulae interest in the subje. 0.851

Prior knowledge helps students to learn and orgamiaterial bett 0.754

4.2 ANALYSIS OF THE VARIABLES BETWEEN AND WITHIN GR OUPS

The results for the independent variables on tha f6PIS groups were collected and

analyzed.
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Cross tabulation between age and the groups showsdynificant difference on mean scores
in all cases although this was not the case withdge on the groups which showed a
significant difference. The age clustered into @oenmon age group of between 18 to 25
years because the students were mainly coming frigin school (Advanced level) and with
much common experience and background. Also there wo gender disparities within the
groups mainly because they shared because theyedshdifferent characteristics and

dimensions to learning even though there were mmales who enrolled than females.

Results showed that the programme /area of studyahsignificance effect to the learning
ability of all group setups. Those from the facultypure sciences had major impact on the
multimedia lectures with no significant differencempared to the social sciences, business
studies, accounting and arts. This is mainly bezal®y are able to carry some logic
reasoning and understanding due to more exposurmuitimedia materials. However,
students who were exposed to multimedia lectuis the other faculties highlighted positive

impact to their learning even though they are éegmsed to multimedia lecture materials.

Group type and combination also has a significadifeerence to the student rate of
understanding of taught concepts and amount ofrteffot in by students and understand.
Those that had prior computer knowledge that is ditbsome certificate and or diploma
studies were performing better than students watlther qualification except Advanced level

only.

4.3 ANALYSIS OF THE PERFOMANCE OF STUDENTS

Finally the groups were tested on the achievertesit(marks) where a set of assumptions
and hypothesis were set and tested using the ogeAwalysis of Variance (ANOVA) test.
Both the independent and the dependent variablee tested against the achievement test
performance. Results shown using one way ANOVA ¢oésiquality of variance and showed

that the groups are different on performance oratligevement test.

The assumption was that the two group marks arematy distributed and have
approximately equal variances on marks for theea@ment test.
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A step by step approach was taken to show thetsesnlthe achievement test done by one
way ANOVA tests following and answering each reskaguestion to test rate at which
students performed.

Does the cognitive principle instructional strat€@PIS) enhance students’ conceptualization
of computer concepts?

HYPOTHESIS
The null hypothesis states that the cognitive gplecinstructional strategyQPIS) does not

enhance students’ conceptualization of computecejats.

Using a one way analysis of variance (ANOVA) te#hva 95% confidence interval (mean

difference is significant at the 0.05 level) on thehievement test against the multimedia
combinations of AN and AT (Modality principle), ihdicates that the cognitive principle

instructional strategy (CPIS) does not enhance esiisd conceptualization of computer

concepts (accept null hypothesis) as depicted bysitnificant difference dd.061displayed

in Table 6 below.

Table 6. Relationship between the AN versus AT grqs.

ANOWA
achievement test mark
Sum of
Syuares df hMean Sguare F =i.
Between Groups 3.124 4 2.031 2371 061
Within Groups 59,956 T BaT
Total H3.080 7d
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Using a one way ANOVA test with 95% confidence m& (mean difference is significant at
the 0.05 level) on the achievement test againstbiéimedia combinations of AN and ANT
(Redundancy principle), it indicates that the ctigaiprinciple instructional strateg€PIS)
has no effect on student's performance (accepthypbthesis) as shown by the significant

difference of 0.505 displayed in Table 7 below.

Table 7.Relationship between the AN versus ANT graqas.

ANOWA
_achievement test mark
sum of
Souares df Mean Square F Sig.
Between Groups 3117 4 74 840 A045
Within Groups B4 963 7 Aza
Total 68.020 74

Using a one way ANOVA test with 95% confidence m& (mean difference is significant at
the 0.05 level) on the achievement test againstrth#imedia combinations of AN and N
(Multimedia principle), it indicates that the cotime principle instructional strategCPIS)
has no effect on student's performance (accepthybthesis) as shown by the significant

difference 0f0.139displayed in Table 8 below.

Table 8. Relationship between the AN versus N grosp

ANOVR
achievement test mark
Sum of
Squares of hWean Sgquare F Si.
Between Groups B6.344 4 1.586 1.7498 1349
Within Groups G1.736 o aaz
Total E8.080 T4
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Does CPIS stimulate and or motivate student'sasten the subject?

HYPOTHESIS
The null hypothesis states that CPIS does not &imand or motivate student's interest in the

subject.

Analyses using a one way ANOVA test on the on thalwnation of the cognitive principles-

Modality principle, Redundancy principleand Multimedia principlerespectively against

stimulation and motivation of students indicatest t8PIS stimulates and or motivate student's
interest in the subject (reject null hypothesislshewn by the significant differences for all
groups which are below 0.05 as displayed in tablee®w. This means that it student’s
performance was affected by whether or not theestudias exposed to CPIS in order to be

stimulated or motivated.

Table 9. Relationship among groups and student’s rtigation, stimulation

ANOVA
Surm of
Souares df Mean Souare F Sin.
animation/narration vs Eetween Groups 23480 4 h.8095 1822 0oy
animationfiex Within Groups 107,988 70 1542
Total 131,547 74
an against ant Between Groups 2210 4 f.Aa25 1402 013
Within Groups 113,685 7 1624
Total 135,787 74
an against narration Between Groups 59.510 4 14.877 13.210 a0
Within Groups 78837 il 11268
Total 138.347 74
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Is there a difference in understanding of compuoterceptsamong students exposed to either
traditional strategy or CPIS or both (blended styg}?

HYPOTHESIS
The null hypothesis states that there is no diffeeein student’s understanding of computer

concepts between traditional strategy and CPIStr (blended strategy).

A one way ANOVA test on the achievement test cotetlidy students in the traditional
group against other groups and with other grougates that animation and narration (AN),
animation and text (AT) and narration, animatiod &xt (ANT) multimedia materials, has a
significant difference in student’s understandirigcomputer conceptbetween traditional
strategy and CPIS or both (blended strategy) (rejed hypothesis) unlike the narration
condition which was not significantly different 48.1) in terms of student’s understanding of

computer concepi@ccept null hypothesis).

This means that AN, AT and ANT groups yielded higheores with high mean differences
(*) compared to N. Although N was not significandifferent, the majority of the multimedia
groups shows that student’s performance was afféntahe type of strategy used. Table 10
below displays the mean and sig. differences fer fibur multimedia conditions against

traditional or blended learning.

Table 10. Relationships among experimental and theontrol groups

Multiple Comparisons
achievarnent test mark
LSD
Mean
Difference (- .
i grounname c drouphaime Jl Std. Error Sig.
Traditional Animmation and Marration -1.6007 282 0o
Anirmation, Marration and - BoD° 282 a3v
Text
Animation and Text 1137 282 0o
Marration =200 282 A48
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Is there a difference in performance between stisdegho had prior computer knowledge and
those who did not have?

HYPOTHESIS
The null hypothesis states that there is no diffeeen performance between students who had

prior computer knowledge and those who did not have

A one way ANOVA on the achievement test conductealbthe students with and without
prior computer knowledge indicates that there isignificant difference in performance
between students who had prior knowledge and tiadse did not have before coming to
university (reject null hypothesis).This is suppdrby results shown in Table 8 low which has
a significant difference d.030 < 0.05meaning that the level of performance was affebted

whether or not the student had prior computer kedge.

Table 11. Relationship between test mark and prioknowledge

achievernent test mark

surm of

Siuares if hlean Souare F aig.
Betieen Groups fi.294 i 3147 3667 130
Within Groups f1.786 72 ety
Total fa.080 74
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Is there a difference in performance between stgdeho had a previous level of education
and those who did not have?

HYPOTHESIS
The null hypothesis states that there is no diffeean performance between students who had

a certain previous level of education and those giiloot have.

A one way ANOVA on the achievement test conductgdlb the students who either had a
certain previous level of education or not indisatieat there is no significant difference in
performance between students who had a certainopelevel of education and those who
did not have (accept null hypothesis). This is supga by the results shown in Table 12
below which has a significant difference 6203 > 0.05meaning that the level of
performance was not affected by whether or notstibdent had a certain previous level of
education.

Table 12.Relationship between test mark and a prevus level of education

achievement test mark

aum of

Squares df Mean Square F Sig.
Between Groups 1.502 1 1.502 1.647 203
Within Groups 66.578 73 912
Total 66.080 74
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Is there a significant difference in student's paerfance among different age groups?
HYPOTHESIS

The null hypothesis states that there is no sicgnfi difference in student’s performance
among different age groups.

A one way ANOVA test on the achievement test addims age of the student shows that
there is no significant difference in student’sfpenance among different age groups (accept

null hypothesis) meaning that student’s age didafi@ct their performance in any way. This

is shown in Table 13 below.

Table 13.Relationship between test mark and partipant’s age

achievement test mark

surm af

Siuares fif Mean Square F Bid.
Betieen Groups 2977 ] 492 1.082 362
Within Groups f5.103 71 7
Total kB.080 i
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Does gender have an effect on student's perforrflance

HYPOTHESIS

The null hypothesis states that gender does na aa\effect on student's performance.

A one way ANOVA on the achievement test againstgleder of the student indicates that
gender did not affect student's performance. Treama that the null hypothesis is rejected at
0.081significant levels. Even though females were fetian males as with most cases at
tertiary level, there was no difference in studengerformance whether they were male or

female. This is shown in Table 14 below.

Table 14.Relationship between test mark and gendef student

ANOYA
achievement test mark
Surm of
Squares df Mean Soquare F Sir.
Between Groups 2.800 1 2.800 313 181
Within Groups B5.230 73 8494
Total g8.080 74
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Did the student's area of study have an effectesfopnance and academic achievement?

HYPOTHESIS
The null hypothesis states that the area of study rebt have an effect on student's

performance.
A one way ANOVA on the achievement test againstdfuelent's area of study showed that

student’s performance was affected by area of sfrejgct null hypothesis). This is shown in
Table 15 below.

Table 15. Relationship between test mark and programe

ANOVA
achievement test mark
sum of
Souares df hlean Sguare F Sid.
Between Groups 33413 4 g.353 16.867 oa
ifithin Groups 34 66T fil 495
Total B8.080 !

Table 16 shows that Pure Sciences yielded a higagormance than all the other groups.
There was no difference between Pure and Sociehses and between Social sciences and
business studies mainly because they borrow mosteqpds from each other which involve the
scientific nature unlike greater significant dispas among the other programmes which are

far related in any way e.g. pure sciences andhamtsnities.
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Table 16.Multiple programme comparisons - (*-mean dference sig at 0.05 level)

Achievement test LSD

Mean
Difference {I-
b current programme 60 current prodramime ] 2td. Errar Sig.
Pure Sciences Social Sciences 333 2487 184
Busziness Studies BGT 2a7 012
Accounting 1267 2AT .aoa
ArtsiHumanities 1.867 287 .0oo
Social Sciences Fure Sciences -.333 2487 1849
Business Studies 333 2487 1849
Accounting a3y 257 001
ArtsiHumanities 1.6533 2487 .0oa
Business Studies Fure Sciences - GE7" 2487 012
Social Sciences -.333 2487 1849
Accounting BO0° 287 022
ArtsiHumanities 1.200° 2487 .0an
Accounting Fure Sciences -1.267 287 .0oa
Social Sciences -937 287 oo
Busziness Studies - 600 287 022
ArtsiHumanities o0’ 287 022
ArtsiHumanities FPure Sciences -1.867 2487 .0an
Social Sciences -1.533 2a7 Rujuja]
Business Studies -1.200° 2487 .0an
Accounting -.6O0° 257 02z

From the open ended questions student's perceptieresneeded to find out how engagement
in experiment helped their learning to improve. Tescriptive statistics showed that most
students said the experiment helped them to becuoore engaged in their work and also
improved their attitude and self discipline. Thssai positive gesture to learning improvement
as shown in Table 17 below.
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Report

current programine

Hioyy experirnent helped vour imoroverrent MEan M Std. Deviation
Improved attitude and self 310 10 1.495
discipline
Hawe hecame mare 3.00 18 1.645
engaded in my wark
Helped learning process 3.445 11 1.368
by lrmpraving my
understanding
Instilled exciterment and 2.40 10 1174
increased motivation
Increased ability to use 2.483 17 1.007
and appreciate
multimedia
Mo Response a.r7a 9 1.481
Total 3.00 Tha 1.424

Table 17. Mean relationships between student's pegptions on experiment.

Report
cuUrrent programime
improve which areas to mprove legrmin Mean M Std. Diewiation
All aspects 2.23 3 2.209
Social aspects 217 12 1.467
Moaore labs,infrastructure, 3.00 20 1.522

coarmputers and
technalagy materials

improwve lecture 1.67 5] A16
attendance by studeants
and lecturers

Mo Response 2.00 11 1.242

More tutorials, 3.23 13 1.481
discussions,
presentations and
internet access

FMeed for prior knowledge 2.40 4 1.2491
of computers
Maore muiltimedia lectures 3.80 5] 1.049

weith effective design and
display principles

Total 3.00 k= 1.424

Table 18. Mean relationship between student's recomendations to improve learning.

Table 18 above shows that most students thoughtitharder to improve learning, there
should be more labs, infrastructure, computers taetinology materials and a significant
number vouching for cognitive multimedia lecturesilat lecture attendance for both students

and lecturers was not much of an issue.
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Participant's also had a number of recommendatonbke university where the experiment
was carried upon and most students strongly recomdeatkethe use of multimedia lectures
with cognitive principles and some did not recomth@mything saying everything was in
order and others did not respond to the questi@il.aThe recommendation relationships are

shown in Table 19 below.

Report

cUurrent programime

Eecormmmendations {o the university hean M Sto. Deviation
Improve on Infrasruciure 213 g 1.642
More powearpaint 278 9 1.302
presentations, seminars,
discussions and
workshops
l=ze of multimedia 326 2T 1.3275
lectures with cagnitive
principles
Everdhing is in arder 3.50 B 1.378
Llze blended learning that 3.14 T 1.345
is traditional and
multimedia
Improve lecture 2.80 10 1.398
attendance and
conduction
Mo recommendations 2.00 a 1.690
Total 2.00 Ta 1.424

Table 19. Means of participant's recommendations tthe university.
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4.4 GENERAL DISCUSSION

The results of this study have shown that almdghalresearch questions and objectives were
met. The researcher was able to design and deweeloprking model of CPIS around the
theory of multimedia learning. According to (Katimer ann Austin Stalcup, 2005) cognitive
psychologist must rigorously test the CTML and exsarthe limitations of the principles and

the conditions under which the theory and pringmle and do not apply.

(Katherine ann Austin Stalcup, 2005) suggested tthattheory is vulnerable in terms of its

overly simplistic view of information processingnadequate attention to working memory,

incomplete consideration of attentional mechanisang, incomplete attention to experimental
design and method. This study simulated some ofptiegious research and proceeded to
extrapolate components of the CTML theory and djmeral aspects of the experimental

design.

From the experiments carried out results showetltheacombination of different cognitive
principles with certain multimedia components prostll very significant variance in
multimedia transfer scores, but that multimediaditton assignment also contributed to the

unique variance in transfer test scores, beyoniohgal cognitive differences.

Thus, design, prior knowledge, previous level ofueation were relevant individual
differences that affected transfer learning, bwg tmpact of multimedia forms remained

greater a predictor of transfer learning.

Motivated by display design research and previomstext placement, the placement, the
experiments showed that the animation and narrgfidl) condition yielded higher test scores
showing that learners were able to produce batiester results compared to other conditions
like animation, narration, and text (ANT), animatiand text (AT) and narration (N) alone
this was due to the fact that the dual coding waykmemory works at its best when the

memory is not congested either visually or verbally
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(Katherine ann Austin Stalcup, 2005) challengesdrttodality and redundancy and principles
associated with the Cognitive Theory of MultimediéMayer R.E, 2001) by setting her

research on display motion and associated impapeaeption and attention, hence removing
the motion associated with the scrolling text ie text, narration and animation condition.
This manipulation (Katherine ann Austin Stalcup020said removed the remaining transfer

test performance advantage of the animation an@atiam condition.

Although differences in prior knowledge and prewdavel of education contributed to the
variance in transfer test scores, the present n@dsesaiggests that display design attributes

were responsible for the effects, effects, not imatia combination.

Also the interviews placed on the open ended quasdire indicates that most students were
mainly concerned with the conditions of the avddaimfrastructure in that there should be

some improvement which would see them engagingarencomfortable environments and

perhaps improve their grades as well.

Since the setup was done in a developing courdntpfs like backward technology affected
most students since most of the learners were egpiasa computer at tertiary level which has
a negative impact on their transfer results the pgsar literacy is low compared to their

counter parts at the same levels in developed desant

4.5 SUMMARY

These results and findings combined with constsaamid given assumptions have marked the
end of this study now until further research isetakip. The researcher concludes basing on

the outcomes of the experimental designs and seandlysis that the CPIS is an effective tool

in enhancing and retaining knowledge in the learner
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CHAPTER FIVE: RESEARCH SUMMARY, CONCLUSION,
RECOMMENDATIONS AND FUTURE WORK

5.1 INTRODUCTION

This chapter includes the summary of the study,clesion, recommendations and the
possible future work. These give the overall ovawbf the final outcome of this study after
realising all the constraints and assumptions.résearcher concludes basing on the outcomes

of the experimental designs and results analysis.

5.2 RESEARCH SUMMARY

The increasing development of computer technologiesleveloping countries has made
multimedia learning an important learning and instion strategy to improve the literacy rate.
The multimedia components as seen in research, yeswedoes not necessarily result in
significant positive learning performance but tlewelopment of display design principles and
effective multimedia instructional content that deato desirable learning performance,
motivation and satisfaction. Instructional desidiie electronic learning and computer
training provide different ways of delivering conte promote technology-centered

environments that stimulate students and add yadearning.

However, stimulation only without education doeg abvays make for sound instructional
design in multimedia delivery. Most importantly thempirically-tested strategies for
multimedia instruction should be employed to faatk knowledge construction by the learner.
This has resulted in the design of the Cognitivendisle Instructional Strategies (CPIS)
designed by this researcher. These are differgrastyf multimedia lectures combined with
selected cognitive principles has given out maxinaamceptualization and understanding in

learners. Learners were highly motivated and lectimgagement also increased.
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The lectures included different combinations ofiawahd video and text using principles such
as modality and redundancy. Data was collectedgusindom sampling and analyzed using
an applied statistical package called Predictivalptics Software. After analysis, the results
indicated that the use of Cognitive Principle lastional Strategies benefited learners more
compared to traditional instruction strategies. Tiesearch revealed that CPIS is a
motivational, interesting and even easier way odfvdeng lectures. Most learners have

recommended instruction using CPIS as they highdgjhthe issues of high motivation,

concentration, stimulation and understanding.

Some researchers have highlighted the advantagesirgf multimedia components alone not
stressing their combinations whilst others outlirted positive effects of each of all the
cognitive principles, but the main essence of teisearch does not only lie with the type of
multimedia components but their combinations wiént&in cognitive principles in order to

achieve optimal conceptualization of computer cptgee

If the CPIS is applied where student’'s backgroumdhe same and students are well
acquainted with the technology, students benetitianprove learning. However, there is need
to integrate and blend CPIS together with the tiaal lecture strategy. Proper monitoring
and assistance during multimedia lectures is neattadugh most time is spent in designing

and illustration which will benefit students.

This means that if the system is replicated ambegstudent’'s themselves, it will be easier to
follow the actual computations whenever the conmfparia are not easy to understand.
However, the student can learn through repeatecléine of the same problem thus making it

better for slow learners and those without pricowledge to understand.

5.3 CONCLUSION

The proliferation of technology-enhance learningterials has engendered an excess of
research on the efficacy of such materials, in fforteto create guidelines for instructions.
Katherine ann Austin Stalcup, 2005) suggested fdabrs other than ability are critical to

student performance.
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Undoubtedly, both individual cognitive abilitiesdadisplay design elements has and continue
to contribute to electronic learning, but the relaship and more components need further

testing in order to work out a simple set of piadtguidelines for instructors.

This research has managed to meet the outlinecctokge which included the effective
development and implementation of the CPIS. Thelo#ghon and usage of CPIS has
stimulated and motivated students and they showesat gterest in the course. The researcher
discovered that students exposed to both CPIS aaditibnal strategy had greater
conceptualization of computer concepts as compiareédose exposed to traditional strategy
alone. The use of CPIS has helped in investigatingents™ perceptions and other aspects on

CPIS then use them to find and understand thefepmeces.

Designing and combining multimedia conditions bsireglot of benefits to the students, tutors,
lecturers and the colleges at large. However useuitimedia conditions can promote less
reading and research as most of the work is pre-dod available which may lead to laziness
among students and no initiative or room to solablems. There is need for other pair wise
comparisons and combinations of other cognitivengaples. Expand research to other

Zimbabwean universities in order to draw an oveaall unbiased conclusion.

The proliferation of technology-enhanced learnirgtenials has prompted a lot of research on
the efficiency of such materials, in an effort t@ate guidelines for instructors. The use of
cognitive principle instructional design strategisgem to be more effective in learners by
improving knowledge retention and cognition in heas in relation to understanding of
computer concepts. The present research suggesttsatly prescriptive strategy warrant

serious scientific evaluation before claiming tdimze learning.

5.4 RECOMMENDATIONS

Current research has managed to address displagndessues within specific learning
contexts- introductory computer concepts. Evidedoes not specifically provide hope that

the scientific community is close to such a seegbmmendation and guidelines.
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(Katherine ann Austin Stalcup, 2005) noted thaingkhese into consideration physiological,
attention, and perception research indicates tleate far from a "magic bullet’ theory of
multimedia learning.

The researcher strongly recommends that all of cibgnitive principles be combined to

provide an effective multimedia lecture which sghynmotivates and stimulates the learner.

The researcher additionally recommends that inroimethe computer conceptualization to
take place effectively computer education shoulthbeduced in the grassroots level so as to
do away with the issue of prior computer knowledgdisparity and disadvantage to most
students. Also the infrastructure of tertiary ingtons should be ungraded in order to meet the
increasing numbers of students. The student to atenpatio should be reduced to at least 2:1
compared drastic ones at present. Finally tradatitearning should be mixed or blended with

multimedia aspects like the CPIS in order to yekigher transfer result.

5.5 FUTURE WORK

(Katherine ann Austin Stalcup, 2005), mentioned thaterms of the cognitive aspects of

multimedia learning, further research is neededxamine the differences between learning
expository text and narrative text. While both esipmry and narrative texts use the same
general cognitive structures (Van den Broek, eR@02) contended that “narrative texts
possess a causal-temporal structure that is ofta familiar than the logical structure of

expository texts’.

(Van den Broek, et al. 2002) also noted that expostexts, while widespread in our society,
are still a subset of the reading material encomadteby most people. (Anderson &
Krathwohl, 2001 illustrated a similar comparison, differentiatidgclarative (knowledge of

facts) and procedural (knowledge of processes) letye.

Narrative texts may pose a different paradigm ahdllenge for instructional technology
application compared to expository texts.
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With the current demand for distance learning dnedimtegration of technology and learning,
the efficacy of multimedia-delivered narrative leiag modules is a question to be empirically
addressed. The current study reveals that the tuacademic environment calls for further

research on the effectiveness of multimedia-dedderarrative and expository texts

(Sternberg, 1998) suggested that factors other @bhdity are critical to student performance.
Clearly, both individual cognitive abilities andsgiay elements contribute to effective
learning, but the relationship and components mmtebeen tested enough to devise a simple
set of practical guidelines for instructors. Furthesearch must address display design issues
within the specific learning context. However prgseesearch has shown that students have
been greatly motivated and stimulated which hasessed learner engagement hence a
positive attitude towards the learning of introdugtcomputer concepts.
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APPENDICES

Appendix A. The Questionnaire

A COGNITIVE PRINCIPLE BASED INSTRUCTIONAL DESIGN FO R
CONCEPTUALIZATION OF COMPUTER CONCEPTS:

ASSESSMENT OF A UNIVERSITY FIRST YEAR COURSE.

This is a closed and open questionnaire and yovegrgred to give your immediate response
to the set comments. It is very important that gaswer all questions. The Likert scale below
will guide you through.

Just tick your choice.

(5)- Strongly Agree

(4)-  Agree somewhat

(3)- Unsure — (Try not to use) unless you really ha to or if it cannot apply to your course.
(2)- Disagree somewhat

(2)- Strongly Disagree

What is your age, please only use numbers 24)§.

What is your gender?T{ck) Male Female

What previous level of education did you have befgou started this current programme?

Advanced Level Diploma Ceficate

Under which category does the programme which yewcarrently studying fall?

Pure Sciences Social Sciences Businessli8s Accounting Arts/Humanities

| have prior knowledge to use of technology and poters. Tick) YES NG
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PART ONE
REMEMBERING CONCEPTS - TICK IN APPROPRIATE BOX)

1. | had a better understanding from the narration amichation (AN) lecture than from
that of on-screen text and animation (AT).
] N : =
2. | learn and process information mlt%l effectivelyewhusing different multimedia
components.
5 4 3 2 1

[ ] [] [] [] []

3. Experience from answering instant questions hageldeme to process other course
material more deeply.
5 4 3 2 1

4. | prefer blended learning because it is more effecivhen it comes to remembering

concepts.
D 4 3 2 1
5. | learn faster when using pure traditional Ieal%l\gxn when |;s mixed with
multimedia.
5 2 1

o) - ) ] —

PART TWO
UNDERSTANDING CONCEPTS - (TICK IN APPROPRIATE BOX)
COMMENTS SCALE

1|1 had a better understanding from the narration anination (AN)| 123|415
lecture than from that of narration, animation anescreen text (ANT).

2 | | often worry about whether | have really understedat | have studied
on my own during multimedia lectures.

3 | | often need another source of lecture materiaidamy understanding.

—

4 | Multimedia lectures allow me to learn at my own ¢aand repea
concepts | would not have understood.

5| When I'm reading a textbook, | sometimes find irché& understand
exactly what the author means.

80



A Cognitive Principle Based I nstructional Design For Conceptualization Of Computer Concepts

R034483H
PART THREE
EFFORT TO STUDY - (TICK IN APPROPRIATE BOX)
COMMENTS Strongly | Agree Unsure | Disagree | Strongly
- agree somewhat somewhat | disagree

1|1 had a better understanding from the
animation and on-screen text (AT) lecture
which did not include the narration part
(ANT).

2 | Much of what | learn using multimedija
makes little sense: It is like unrelated hits
and pieces.

3 | Often I find myself questioning things | hejar
in the face to face lectures.

4 |1 often look for extra material on some
related subject areas to help me
understanding more.

PART FOUR
LEARNING METHODS - (TICK IN APPROPRIATE BOX)
COMMENTS SCALE

1 |2 [3]4]5

1 || had a better understanding from the animation reendation
(AN) lecture rather than from the narration (N)tlee only. l—n—l l—“—I l—I

2 ||l find design using different multimedia components
stimulating and motivating l—Il—l [—“—I I_l

3 | Use of cognitive principles mixed with multimediancponents
aid my understanding of difficult taught concepts. I—I I—I I—I I—I I—I

4 | How information is displayed and designed during [_“_n_“_“_l

presentation makes learning a lot easier

5 | I have managed to find conditions for studying whatlow me
to get on with my work easily. I_I I_I I_I I—I I—I
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PART FIVE
WORK DONE - (TICK IN APPROPRIATE BOX)
COMMENTS SCALE
1/2/3|4|5
1 | Lecturers should be totally substituted by the wde multimedia
technology.
2 | | often find it difficult to listen attentively dumg lectures.
3 | | often find it difficult to fully concentrate whereading a textbook.
4|1 end up using and relying on textbook and lectmagerial because |l
have no access to multimedia materials.
5|1 can easily remember concepts that are taughtgusure traditiona
learning only.
6 | | learn better when extraneous material in textlsoskexcluded rather
than included.
PART SIX
PRIOR KNOWLEDGE - (TICK THE APPROPRIATE BOX)
1. I have prior knowledge to use of technology aochputers............. .. u u u u u

2. Given the basic prior knowledge to computerssifaster and easier to grasp concepts

WHEN [ AIMING. ... e it \Ll El El ul El

3. With my previous background to computers, | gasihderstand explanations of how

scientific CompoNeNntS WOIK .........cooviiiieii i e, El El El ul El

4. My previous level of education has helped me toeustdnd taught concepT_Tl.. EI&I ul \_5|

5. Prior knowledge reduces seriousness and concemtrdtiring lectures............. \_1' \il \i“il \il

OPEN ENDED QUESTIONS - fill in your response in space provided

1. Which other areas do you feel should be improvedoider to improve student’s
== T o PP

2. What do you recommend to the University in relationways in which lectures are
(o101 =T 0112 oo o o U Tod (=

3. In what ways has exposure to this experimentdteimu organize yourself to improve your
L0251 ] P
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THANK YOU FOR YOUR PARTICIPATION!!!

Appendix B. The Achievement Test

INTRODUCTION TO COMPUTERS - CS001

COMPUTER HARDWARE KNOWLEDGE TRANSFER AND PROBLEM SO LVING TEST.

ANSWER ALL QUESTIONS IN SECTION A (MULTIPLE CHOICE) AND SECTION B.

SECTION A---/12 marks

1. Which of the following connector types has four gection points, or four wires?

A. PS/2
B. USB
C.DB-9
D. BNC

2. You have installed a second network adapter in ygumdows 2000 professional
computer. The next day, your system will not stigrtYou try the Safe Mode
advanced boot option. The computer starts but deseethe C drive. Which hardware
computer cannot start up except in Safe Mode?

A. Hard disk

B. Second network adapter
C. Workstation service

D. Registry

3. Overdriving or doubling the clock speed of a precenly increases the speed of the
CPU.
A. TRUE
B. FALSE

4. NICs are used to connect workstations to servevgokstations to workstations.
A. True
B. False

5. USB stands for
A. Universal Serial Bus
B. Universal System Bios Reference

C. Universal Standard Bus
D. Universal System Bus
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6. When a piece of paper comes out of a laser pratteost completely black, the
primary corona has failed to properly charge the----------- ?

A. Heated Roller
B. Toner

C. Fuser

D. EP Drum

7. You print a document to the printer, but when tbewinent actually prints, it appears
as garbage characters. What do you suspect isitise of the problem?

A. A wrong print driver.

B.A corrupted print queue.

C. Insufficient disk queue space.
D.PCOSOLE is not installed.

8. In the Binary numbering system, what representsaed jumper?

A.l

B.0
C.a
D.b

9. You attempt to connect to a computer on the netwatkcannot. Others computers
cannot connect either. Your network consists egtoél10Base T. What are the most
likely causes? [Choose the two best answers].

A. The computer is off.

B. ESD

C. The network is not connected to the computer.
D. Too many users are logged into the network.

10.What is a key troubleshooting process you musiasseservice technician?
A. Interviewing the user
B. Ensuring power is applied to the computer

C. Execute a plan
D. Ensure you have known good operating system.
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11.Which of the following describe the refresh ratedamonitor? (Choose all that apply).

A. The refresh rate is the amount of times a displanage is repainted or refreshed
per second.

B. The refresh rate is the amount of times a dysplanage is repainted or refreshed
per minute.

C. The refresh rate is expressed in hertz

D. The refresh rate is expressed in Megahertz

12.You want to set up a sound card. Which of the foitg COM ports will you use?

A.COM 1
B. COM2
C.COM3
D.COM 4
E. None of the choices

SECTION B--/ 18 marks

13.The Picture below shows a generic motherboard kaydentify A, B, C, D, E, F.[6]

Back Panel IFD*[
L A
Front Audio
Conneclor l s,
400

B North Bridge
CD-IMN

D South Bridge

FDD Port
Power LED

UsSB Connectors

85



A Cognitive Principle Based I nstructional Design For Conceptualization Of Computer Concepts
R034483H

14.1dentify anysix of the computer hardware components that ardrititesi below6]

15. State and give functions of atwo examples of computer input hardware other than

mouse and keyboard. [4]

16. The main memory consists of two major types nanfRAM and ROM. Describe

each of them outlining their major differences? [2]
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Appendix C. The project Independent and Dependentariables

Independent / Background Variables

1) Age

2) Sex/gender

3) Previous level of Education
4) Prior knowledge

5) Programme /Area of study

Dependent Variables

1) Students’ ability to remember concepts

* | learn and process information more effectivelyewlusing different multimedia
components.

» Experience from answering instant questions hgseldeie to process other course
material more deeply.

* The assignment has improved my understanding dpédene select relevant
information which | used in answering test question

* | prefer blended learning because it is more affeatthen it comes to remembering

concepts.

2) Students’ rate of understanding of taught concepts

* | learn faster when using pure traditional learnithgin when it is mixed with
multimedia.
» | often worry about whether | have really understedhat | have studied on my own

during multimedia lectures.
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» After a multimedia lecture, | often need anotheurse of lecture material to aid my
understanding.

* Multimedia lectures allow me to learn at my own@aad repeat concepts | would not
have understood.

* When I'm reading a textbook, | sometimes find itchtéo understand exactly what the

author means.

3) Combining different cognitive principles improves sudents learning

* | had a better understanding from the narration arichation (AN) lecture than from
that of on-screen text and animation (AT).

* | had a better understanding from the narration amichation (AN) lecture than from
that of on-screen text, animation and narratiotNTA

* | had a better understanding from the animation@mdcreen text (AT) lecture which
did not include the narration part (ANT).

* | had a better understanding from the animationreardation (AN) lecture rather than

from the narration (N) lecture only.

4) Amount of effort put in by students to study and urerstand

* Much of what I learn using multimedia makes lilense: It is like unrelated bits and
pieces.

» Often I find myself questioning things | hear irttace to face lectures.

» | often look for extra material on some relatedjsabareas to help me understanding

more.

5) Learning methods motivate and stimulate interest irthe subject

» | find design using different multimedia componestisulating and motivating.

* Use of cognitive principles mixed with multimediansponents aid my understanding
of difficult taught concepts.

* How information is displayed and designed duringyesentation makes learning a lot

easier.
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* | have managed to find conditions for studying viahédlow me to get on with my work

easily.

6) Amount of work done when reading lecture material ad textbooks.

» Lecturers should be totally substituted by theafsaultimedia technology

* | often find it difficult to listen attentively diung lectures

» | often find it difficult to fully concentrate whereading a textbook.

* | end up using and relying on textbook and lectuegerial because | have no access to
multimedia materials.

* | can easily remember concepts that are taughgymsire traditional learning only.

* |learn better when extraneous material in textlsaslexcluded rather than included.

7) Prior knowledge helps students to learn and organe material better.

* | have prior knowledge to use of technology and pot@rs

» Given the basic prior knowledge to computers, fager and easier to grasp concepts
when learning

* With my previous background to computers, | easitglerstand explanations of how
scientific components work.

* My previous level of education has helped me toeustdnd taught concepts.

» Prior knowledge reduces seriousness and concemtrddiring lectures.
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