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ABSTRACT 

THE EFFECT OF EMOTIONAL DESIGN ON HUMAN-COMPUTER 

INTERACTION: AN EYE-TRACKING STUDY 

Genç, Sevgi 

M.S., Software Engineering Department 

Supervisor: Prof.Dr. Ali Yazıcı 

Co-Supervisor: Assist.Prof.Dr. Erol Özçelik 

January 2017, 97 pages 

 

In this study it was aimed to evaluate the effect of emotional design on 

human-computer interaction (HCI). For this purpose, emotional and non-emotional 

materials were prepared. These materials contain both texts and pictures. In 

accordance with this aim, a total of 57 participants were randomly assigned to the 

emotional or to the non-emotional group. For investigating the effect of emotion on 

human-computer interaction, eye tracking data were obtained during the experiment. 

The participants who were given the emotional designed format performed better in 

tests that assess learning than the participants who were given non-emotional 

designed format. The results suggest that emotional designed format enhanced 

learnability which is a goal of human-computer interaction. 

 

Keywords: Human-computer interaction, learnability, emotional design, cognitive 

load theory, eye tracking technique. 
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ÖZ 

İNSAN-BİLGİSAYAR ETKİLEŞİMİNDE DUYGUSAL TASARIMININ 

ETKİSİ: BİR GÖZ TAKİBİ ÇALIŞMASI 

Genç, Sevgi 

Yüksek Lisans, Yazılım Mühendisliği Bölümü 

Tez Yöneticisi: Prof. Dr. Ali Yazıcı 

Ortak Tez Yöneticisi: Yrd. Doç. Dr. Erol Özçelik 

Ocak 2017, 97 sayfa 

 

 

Bu çalışmada duygusal tasarımın insan-bilgisayar etkileşimi üzerine olan 

etkisini incelemek amaçlanmıştır. Bu amaç için, duygusal ve duygusal olmayan 

materyaller hazırlanmıştır. Bu materyaller hem resimleri hem de metinleri 

içermektedir. Bu amaç doğrultusunda, toplamda 57 adet katılımcı duygusal veya 

duygusal olmayan gruba rastgele atanmıştır. Duygunun insan-bilgisayar etkileşimi 

üzerine etkisini araştırmak için deney boyunca göz takibi verileri elde edilmiştir 

Duygusal tasarımlı format verilen katılımcılar duygusal olmayan tasarımlı format 

verilen katılımcılara göre öğrenmeyi ölçen testlerde daha iyi performans göstermiştir. 

Sonuçlar duygusal tasarımlı formatın insan-bilgisayar etkileşiminin bir hedefi olan 

öğrenilebilirliği arttırdığını desteklemektedir. 

 

Anahtar Kelimeler: İnsan-bilgisayar etkileşimi, öğrenilebilirlik, duygusal tasarım, 

bilişsel yük teorisi, göz takibi tekniği.  
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CHAPTER I 

 

 

INTRODUCTION 

 

 

 

1.1 Scope of the Thesis 

 

Human-computer interaction is the research investigation about the way that 

humans design, apply, and utilize interactive computer systems and about the way 

that computers influence people, organizations and communities. This covers both 

facilities of utilization and latest mutual effect techniques to encourage user duties, to 

ensure better reach to data. It includes both  input and output devices and the 

association between techniques utilizing them; the way data is submitted and wanted; 

the way computers’ practices are checked and visualized; all types of help, 

certification; and education; the items utilized for designing, constructing, testing, 

and assessing user interfaces; and the operations which investigators follow while 

producing interfaces (Myers et al, 1996). 

The basic aim of HCI investigation is making systems more usable (Fischer, 

2001). Learnability, the ease with which users feel they can get started utilizing the 

software and learn new properties, is one of the goals of HCI. One of the factors 

affecting learnability may be emotional design.  

The scope of this research is to investigate the effects of emotional design 

which is one of the factors affecting learnability in HCI considering that learnability 

is the one of the goals of human-computer interaction. 
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1.2 Statement of the Problem 

 

Software Engineering is a comparatively novel discipline grown from quickly 

enhancing requisitions in IT and computing. CASE, Computer Aided Software 

Engineering, is described widely: “as vehicles and techniques to assist approach to 

software progress at all levels of the process. By 'engineering approach' a well-

defined, coordinated and repeatable activity with admitted presentments, design rules 

and standards for quality.” (Fowler et al., 2001). 

The learnability and usability of CASE vehicles is accordingly of remarkable 

significance and exploring learning items will assist both students in education and 

professionals in industry (Fowler et al., 2001). The significance of learning types on 

the construction of data is hence remarkable, combined with the assistance for the 

individual learning type of the user by the software package. Social constructivists 

specify that people and teachers play an active role in the learning operation. The 

way teacher submits a software package will additionally influence on the student 

learning operation (Fowler et al., 2001).  

Usability and learnability of a software package are crucial concerns for the 

field of human-machine interaction. Designers have tested for years to seek more 

mutual effect with users during both the design phase and post improvement levels of 

a system or software package for evaluating the interface and its usability (Fowler et 

al., 2001).  

Emotional design is a term used for using visual elements in multimedia 

learning environments impacting learners’ emotions and enhancing learning (Plass et 

al., 2014). There is a need to examine the underlying reasons of the effect of 

emotional design on learnability in HCI. In this study for usability and learnability 

analysis, the user’s eye motions during utilizing the system were recorded and then 

analyzed. As a software engineering study, our aim was to enhance the usability and 

learnability of learning materials by means of emotional design in line with human-

computer interaction. In this study it is aimed to compare the effects of emotional 

design on learning by means of a newly developed eye-tracking technique. The 

hypothesis stated below was defended: 

Hypothesis: Emotional design enhances learning.  
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1.3 Outline of the Thesis 

 

In Chapter I, primarily the scope of the thesis and statement of the problem 

was given. This thesis was defended in the “Scope of the Thesis” part by means of 

experiments performed on participants.  

Then theoretical data about background information and literature survey 

regarding Emotion and Learning, Emotional Design in Multimedia Learning 

Concept, The Importance of Emotional Design in Human-Computer Interaction, 

Cognitive Load Theory (CLT), Human-Computer Interaction and Learning, Emotion 

and Multimedia Learning, Eye Tracking Technique, Usability and Learning in 

Human-Computer Interaction, Eye Tracking in Multimedia Learning, Eye 

Tracking in Human-Computer Interaction, OGAMA software and Eye Tribe Tracker 

software were stated. In Chapter II, these theoretical data were very important for 

gaining detailed information about experiment and for defending the thesis by 

supportive literatures. 

In Chapter III, information about experimental design is provided including 

participants, materials and procedure. All the data stated in this part were supported 

by scientific literatures. All the procedures were validated and all the devices used 

were calibrated. Detailed information about performing the experiment was given. 

In Chapter IV and V, the results and discussions were expressed. Results of 

experiments were obtained by means of OGAMA software linked with computer and 

Eye Tribe Tracker device. Afterwards, collected data was analyzed statistically by 

means of SPSS statistics software and the hypothesis was evaluated. 

Consequently in Chapter VI, conclusions and directions for further research 

were specified.  In the last parts of the thesis, references and appendices can be seen. 

In appendices there are Instructional Material of Non-Emotional Picture and Non-

Emotional Text, Personal Information Questionnaire, Prior Knowledge 

Questionnaire, The Mental Effort Test, Rating (Scoring) Test, Recall Test, Transfer 

Test and Attitude Measure Test.  
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CHAPTER II 

 

 

BACKGROUND INFORMATION AND LITERATURE SURVEY 

 

2.1 Human-Computer Interaction 

 

HCI is an interdisciplinary field of science which focuses on the interaction 

between humans and computer systems and the points they affect each other. HCI 

techniques may be utilized to specify ways for designing a system owing to the needs 

of users, containing their talents, limitations, and work environment settings 

(Karahoca et al., 2008). 

HCI explores the mutual effect and the relationships between people and 

computers. HCI is more meaningful than just being user interfaces and “screen-

deep”; it is a multidisciplinary field covering many environments. Throughout the 

primary ten to fifteen years of its history, HCI has paid attention on interfaces 

(especially on the likelihoods and design criteria for graphical user interfaces 

utilizing windows, icons, and menus and pointing devices) for producing more 

utilizable systems. By better understanding of interface problems, the first HCI 

interests commenced going beyond the interfaces. Latest HCI studies are interested 

with duties, by means of shared comprehension, and by means of comments, reasons 

and discussions regarding practices, and not just with interfaces. The recent prime 

challenges are advancing how humans utilize computers for working, considering, 

getting into touch, comprehending, criticism, clarifying, discussing, disputing, 

monitoring, agreeing, reckoning, simulating, and designing (Fischer, 2001). 
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Figure 2. 1 Information based HCI (Fischer, 2001, page 68). 

 

HCI is an interdisciplinary field (e.g., engineering, psychology, ergonomics, 

design) coping with the theory, design, administration and assessment of the ways 

that people utilize and interact with computing devices. Interaction is a notion which 

must be differentiated from another analogue term, interface. Coarsely speaking, 

interaction refers to abstract model by which people interact with the computing 

device for an assigned duty, and an interface is a selection of technical realization 

(hardware or software) of like an assigned interaction model. Hence, the letter I in 

HCI refers to both interaction and interface, covering the abstract model and the 

technological methodology (see Figure 2.1) (Kim, 2015).  

 As the users are awaiting highly efficient and facility-to comprehend 

interfaces, investigators now understand the significant effect of interface. 

Investigations indicate that more than 50% of the design and programming endeavor 

on projects is devoted to the user interface part. HCI is significant for the 

achievement of goods in the marketplace, like reliability, practicability, and 

enjoyment of utilizing computer-based systems (Myers et al., 1996). Up to recent 

times, many of the HCI investigations keep their attention on individual studying on 

a computer system (Bannon, 1991). 
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2.2 Usability 

 

Usability is simply a self-prominent necessity for all software (Mayes & 

Fowler, 1999). Usability and learning impressiveness involve the role of preceding 

learning (Mayes & Fowler, 1999). Usability is one of the significant software quality 

elements, and is directly interested with cognitive and individual elements. Usability 

is defined by means of five quality constituents: learnability, efficiency, 

memorability, faults and pleasure. Furthermore, usability is defined as the total 

endeavor necessary to learn, run and utilize software or hardware (Karahoca et al., 

2008). Usability properties must solely let people to efficiently manipulate the 

interactive software, yet must additionally be convenient for the aimed learning tasks 

(Ardito et al., 2006). 

Measurement of software usability from the point of view of measurable tools 

is realized with extension metric concepts. User interface design gives shape to the 

usability of the software. User interface design gives shape to the usability of the 

software (Karahoca et al., 2008). 

Software Usability Measurement Inventory Results SUMI (Software 

Usability Measurement Inventory) was developed by The Human Factors Research 

Group (HFRG) at University College Cork, Ireland. SUMI is a 50 item questionnaire 

for evaluating software system usability. The comparison of ISO 9241 and SUMI 

was stated in Table 2.1. 

It has five subscales: 

1. Efficiency: the degree to which users feel the software helps them in their work, 

2. Affect: users’ common emotional reply to the software, 

3. Helpfulness: the degree to which users feel the software helps them in utilizing it, 

4. Control: the degree to which users feel they, and not the software, are in control, 

5. Learnability: the ease with which users feel they can get started utilizing the 

software and learn new properties.  
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Table 2. 1 The comparison of ISO 9241 and SUMI (Karahoca et al., 2008, page 373)  

 

 
 

One of the latest practices of HCI is the design of software vehicles which 

assist humans to learn the material available in an influential manner (Ardito et al., 

2006).  Learner-centered design has lately been asserted like the defiance for HCI in 

the 21st Century (Salzman et al., 1995). The assessment of educational software 

should take into account its usability and more in common its accessibility, as well as 

its instructive impressiveness (Ardito et al., 2006). 

For usability analysis, the users’ eye motions during utilizing the system are 

recorded and then analyzed retrospectively (Jacob et al., 2003). Eye motions are used 

for analyzing interfaces (measuring usability) (Jacob et al., 2003). In latest times, eye 

tracking in HCI has indicated unobtrusive development both as a tool of studying the 

usability of computer interfaces and as a tool of interacting with the computer. With 

the technological improvements like the internet, e-mail, and videoconferencing 

transformed into applicable tools of data sharing during the 1990s and beyond, 

investigators used eye tracking for replying questions about usability (Jacob et al., 

2003). 

 

2.3 Learning as a Goal of Usability 

 

All the people inhabit in a world of data eruption (Ng et al., 1997). Training 

and learning are continuous and dynamic. In this way, our teaching and learning 

styles and techniques should be incessantly reviewed for replying to improvements in 

technology and for modifying requisitions of community (Fowler et al., 2001).  

Learning practice is originated from emotion (Ingleton, 1999). The findings 

of investigations related to emotions and learning propose that positive impress may 

improve cognition in a wide diversity of ways. Positive emotions have an important 
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impact on various cognitive operations that are appropriate for learning. Primary 

investigations in this field discovered a positive influence of emotion on memory, 

where a positive emotional status advanced reminiscence and positive emotions 

served like influential withdrawal signs for long-dated memory. Investigations 

relating intercourse of emotions and learning have also discovered influences on 

factors like endeavor concerned meta-cognitive experiences; like that more positive 

emotions end up in an advanced preparedness to invest endeavor in learning (Um et 

al., 2012). 

Investigations carried out in the classroom with authentic learning activities 

divulge a more complicated intercourse of emotions and learning. In a study related 

to the influence of impress on college students’ understanding of a reading passage 

on Newtonian physics, conflicting impacts of positive emotions strategy utilization 

were found. Studies related to mathematics learning carried out with middle school 

students divulged a similarly conflicting picture. A study related to resolving a 15-

min series of math problems divulged that students’ noticed emotions were irrelevant 

to learning. Nevertheless, self-notified stimulation (weary-thrilling) was positively 

concerned with students’ arrangement of their endeavor like steadfastness in spite of 

not requesting to study on the appointed activity. Both self-notified stimulation and 

self-notified valence (upset-delighted) were positively concerned with cognitive 

arrangement operations, like planning activities, following up activity 

accomplishment, and controlling responses (Um et al., 2012). 

 

2.4 Cognitive Load Theory (CLT) 

 

Cognitive load (CL) may be described like a multidimensional structure 

indicating the load practicing a special activity imposes on the learner’s cognitive 

system (Paas et al., 2003). CLT created in the 1980s and spent considerable progress 

and advance by investigators from the entire world in the 1990s (Sweller, 1994). 

CLT is stemmed from a cognitive structure comprised of a restricted working 

memory by means of partially free operating units for optical/spatial and 

auditory/textual data that interacts with a relatively unrestricted long-term memory 

(Paas et al., 2003). Learners must deal with precise grade of CL for operating 

information owing to the restricted capacity of the working memory (Park, 2015). 
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CLT proposed that efficient educational activities ease learning by conducting 

cognitive resources toward activities regarding learning rather than toward 

preliminaries to learning (Chandler & Sweller, 1991). CLT is primarily related to the 

learning of complicated cognitive activities, where learners are usually drowned by 

the amount of data factors and their mutual effects required to be operated 

meanwhile prior to significant learning can begin. The theory proposes that learning 

occurs best under circumstances which are compatible by means of cognitive 

structure (Paas et al., 2004). CLT has lots of impacts on design of instructional 

materials extraneous cognitive load (ECL) should be decreased for these formats. 

(Paas et al., 2004). When load is redundant and interferes with schema acquisition 

and automation, it is regarded like an extraneous or ineffective CL (Paas et al., 

2003). 

CLT presumes that the human cognitive system has a restricted working 

memory that can hold no more than five to nine data factors and actively operate no 

more than two or four factors in the meanwhile. If it is not renewed by proof, it can 

cope with data for no more than a few seconds and nearly all data is lost about after 

20 seconds. The theory underlines that these working memory capacities and period 

restrictions solely apply to fresh data gained through sensory memory. Working 

memory has no familiar restrictions when coping with data revoked from long-term 

memory. Actually, long-term memory modifies the features of the working memory. 

Long-term memory holds cognitive schemas that differ in their level of complication 

and automation. Human specialty comes from information regulated by these 

schemas and not from a skill engaged in reasoning of various factors that aren’t 

regulated in long-term memory. Human working memory vulgarly cannot operate 

many factors (Van Merrienboer & Sweller, 2010). The significance of CLT is getting 

higher increasingly in the design and assessment of instruction, both conventional 

and technology oriented (Brunken et al., 2003). 

Working memory (temporal contiguity) where all conscious cognitive 

operating happens, may process merely a much restricted number perhaps not 

exceeding two or three of recent interacting factors. Supposed number is very below 

the number of interacting factors which happens in the very durable environments of 

personal intellectual operation. Merely, working memory may allow comparatively 

insignificant human cognitive practices. Long-term memory gives people with a skill 

of enormously expanding this operating skill. This memory store may implicate 
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enormous numbers of schemas cognitive structures that associate multiple factors on 

data into an individual factor with a particular function (Paas et al., 2003). Operating 

of figures and printed texts are stated in Figure 2.2. 

 

Operating of Figures 

 

 

Operating of Printed Texts 

 

Figure 2. 2 Operating figures, spoken texts, and printed texts (Mayer, 2014, page 43). 

 

Owing to the fact that most training techniques were improved with any 

matter or knowledge of the structure of data or cognitive structure. Due to the 

working memory resources of activities that are unrelated to schema acquisition and 

automation, for instance any educational technique requiring learners to take part in 

either an explanation to solve a problem or an explanation for referents in a comment 

may impose a heavy ECL (Paas et al., 2003).  
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Figure 2. 3 Cognitive load theory’s triarchic model (Park et al., 2015, page 2). 

 

It is ordinarily acknowledged that performance reduces at the CL utmost of 

either extremely inferior effort (under load) or extremely superior effort (overload). 

In the circumstances of both under load and overload, learners might stop to learn. 

Accordingly, while learning conditions with inferior operating requisitions will use 

from operation situations which boost the effort and outface the learner, learning 

conditions with an excessively superior effort will use from operation situations that 

diminish the effort to more controllable grades (Paas et al., 2004). Cognitive load 

theory’s triarchic model is stated in Figure 2.3. 

Theorists of cognitive load accept that there are distinct styles that need to 

take into account while arranging training: a. intrinsic cognitive load (ICL), b. 

extraneous cognitive load (ECL), and c. germane cognitive load (GCL). Intrinsic 

nature of submitted data or learning task itself charge ICL and this load must be 

decreased (Park, 2015). 

Due to the fact that the two types of cognitive load are additive, ECL is 

basically significant when ICL is superior. Since total CL is not likely to surpass 

working memory capacity unless ICL is superior, grades of ECL are not likely to be 

more important. Thus, when element interactivity is high, educational designs aim to 

decrease CL that is efficient (Paas et al., 2003). 

The ultimate form of cognitive load is germane or effective cognitive load. 

GCL is impacted by the educational designer like ECL and unlike ICL. The mode 

where data is submitted to learners and the learning operations needed of learners are 
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elements regarding to grades of GCL. While ECL interferes with learning, GCL 

advances learning. In lieu of working memory resources being utilized to engage in 

exploration, for instance, this happens when coping with ECL, GCL results in those 

resources being dedicated to schema acquisition and automation. Rises in endeavor 

or motivation may boost the cognitive resources dedicated to an activity. If regarding 

with schema acquisition and automation, a rise like this also creates a rise in GCL 

(Paas et al., 2003). 

ICL, ECL and GCL are contribution in that, jointly, the entire load may not 

surpass the working memory resources accessible if learning is to happen. The 

intercourse between the three types of CL is dissymmetrical. ICL ensures a primary 

load which is irreducible other than by establishing extra schemas and automating 

formerly acquired schemas. After resources have been allocated to cope with ICL, 

any residual existing working memory capacity may be allocated to cope with 

extraneous and germane load. These can work together, for instance, a decrease in 

ECL by using a more efficient educational design may free capacity for a rise in 

GCL. Owing to the fact that the additional working memory capacity freed by the 

decline in ECL has now been allocated to GCL, if learning is advanced by an 

educational design that decreases ECL, the advancement might have happened. Like 

a result of learning through schema acquisition and automation, ICL is decreased. A 

decline in ICL decreases entire CL, hence freeing working memory capacity. The 

freed working memory capacity permits the learner to utilize the newly learned 

substance in obtaining more improved schemas. A new process begins; over 

numerous processes, much improved data and talents can be obtained (Paas et al., 

2003). Figure 2.4 represents the CL in three conditions (Overload, Decreased 

extraneous load, optimized germane load (Van Merrienboer & Sweller, 2010).  
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Figure 2. 4 a) Overload, b) Decreased extraneous load, c) Optimized germane load 

(VanMerriënboer & Sweller, 2010, page 88).  

 

 

The inefficient instructional design is caused by ECL and this ECL is 

required to be intercepted. Instructional design charge GCL which is efficient to 

learn. Thus, the GCL is not controlled by nature and constitution of the learning 

substances. The difference between ICL and GCL isn’t precisely made.  Although, 

GCL has been linked with some extra cognitive practices which are styled to 

encourage schema acquiring. Thus, for advancing learning outcomes or for boosting 

learner motivation, considering the germane load as origins of assistant cognitive 

practices would be acceptable (Park, 2015). The effects, descriptions and extraneous 

load may be seen in Table 2.2 (Van Merrienboer & Ayres, 2005). 

A point on educational design to decline redundant or ECL resulted in, for 

instance, a suggestion to ensure learners with many worked instances rather than 

problems to solve. By taking into account relations between working memory and 

long-term memory, it was probable to structure both studied instances and regarding 

instruction to further decline cognitive load. A tight persistence that all suggestions 

be directly tested for efficiency using controlled experimental designs also ensured a 

point of parting from the valid orthodoxies, which tended to suggest education based 

on operation models alone without testing comparative educational impressiveness 

(Van Merrienboer & Sweller, 2005). 
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Table 2. 2 Traditional impacts studied by CLT and the reason they decline ECL 

(VanMerriënboer & Ayres, 2005, page 7). 

 

 

If intrinsic load is high, ECL must be declined; if intrinsic load is low, a high 

ECL owing to an insufficient emotional design may not be harmful since the total CL 

is inside of working memory limits (Van Merrienboer & Sweller, 2005). 

In various learning areas, extraneous load may be inseparable connected with 

germane load. Therefore, the aim to decline extraneous load and incline germane 

load may pose problems for educational designers (Paas et al., 2004). Actually, 

cognitive load theorists spend much of their time designing alternative educational 

designs and techniques decreasing ECL in proportion to conventionally used 

techniques (Paas et al., 2003). 

The emotions as ECL hypothesis recommends that the presentation of any 

elements oriented to stimulating positive emotions in educational materials will 

impose ECL, which will in order damage learning. This hypothesis is stable with the 

accordance impact, which recommends that attaching insignificant but quirky factors 

to explanatory texts baulks the learning of the major points in the text. The ways to 
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enhance positive emotions or attention in learners used in these studies contain the 

addition of quirky text, visual data, music, or voices to the learning materials. 

Advocates of this hypothesis affirm that the operating of these extra elements makes 

requests on learners’ restricted working memory capacity and contests with the 

operating of necessary data. Alias, they affirm that the notional use of these extra 

affective elements geared straight boosting of the learners’ attention and motivation, 

is not high enough to make up for extra operating requests and accordingly will not 

conclude in boosted learning (Um et al., 2012). 

The extraneous load hypothesis is grounded in studies for which 

experimentally induced emotions baulked enciphering and withdrawal of data. The 

novelists clarified these consequences within the framework of a welding assignment 

theory, claiming that emotions may both quantitatively decrease the quantity of duty-

concerned operating by the subscriber and generates a differential assignment of 

operating resources or capacity during enciphering. Emotional conditions are 

observed as status that arranges the assignment of capacity or resources in cognitive 

duties. A corruptive emotional status is thought as producing duty-disinterested 

opinion that steps in with the enciphering as well as the output of data, owing to 

requires cognitive capacity that would ordinarily be assigned to the operation of 

enciphering the duty. Other consequences show that emotions can negatively 

influence cognition by entrenching requests on working memory and accordingly 

disconnecting operating of a cognitive task. Emotions have also been discovered to 

depress cognitive operations in convex or analytic duties, like deductive judgment. 

The extraneous load hypothesis accordingly assumes that the use of design properties 

to induce positive emotions in learners will result in decreased learning and boosted 

ECL, like inferior pleasure with lower experience and lower apprehension about their 

learning success (Um et al., 2012). The Table 2.3 illustrates three types of 

requisitions on learners’ data operating while learning by using the terminology of 

the CTML and CLT (Park, 2015). 
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Table 2. 3 Three demands on cognitive capacity during multimedia learning (Park, 

2015, page 2). 

 

 

The multimedia tenet fosters that learning by means of words and figures is 

more efficient than learning by means of words alone (Park, 2015). Cognitive and 

sensual practices in multimedia learning are focalized by Cognitive-Affective Theory 

of Learning with Media (CATLM). The theory is stemmed from latest theoretical 

skeletons of multimedia learning and advances the ‘‘cold cognition perspective’’ by 

considering motivational and sensual sights. The model contains four cognitive 

suppositions: 1. free data operating stations, 2. restricted working memory capacity 

like actually unrestricted capacity of long-term memory, 3. dual coding, and 4. active 

operating. These famous suppositions are prospered by three new suppositions: 5. the 

sensual intervention suppositions - the opinion that motivational elements intervene 

learning by boosting or reducing cognitive engagement, 6. the meta-cognitive 

mediation supposition - the opinion that meta-cognitive elements intervene learning 

by arranging cognitive and sensual practices, and 7. the singular distinctions 

supposition - the opinion that distinctions in learners’ foreknowledge and features 

like cognitive manners and talents such as spatial skill, for instance,  influence the 

impact of learning with methods and media. The CATLM model is illustrated in Fig 

2.5 (Park et al., 2015). 

Primarily, the efficient mediation supposition stands for the opinion that 

efficient and motivational elements intervene learning by boosting or diminishing 

cognitive engagement. Second, the meta-cognitive mediation supposition postulates 

that meta-cognitive elements as self-regulatory abilities intervene learning by 

arranging cognitive and efficient operations. Third, the singular distinctions 

supposition proposes that distinctions in learners' former information and traits like 
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cognitive types and skills influence the effectiveness of learning by means of specific 

techniques and media; see the model in Figure 2.5 (Park et al., 2015). 

 

Figure 2. 5 Cognitive affective theory of learning by means of media (Park et al., 

2015, page 3). 

 

 

The studies of Mayer and Estrella demonstrate that the integration of 

cognitive and affective processes in multimedia learning is a promising area of 

inquiry that, although still in its infancy, has the potential to significantly broaden our 

understanding of multimedia learning. Findings suggest that including emotion and 

other affective variables is not only essential in the process of designing multimedia 

learning environments, but that these variables are also critical in understanding and 

investigating learning, opening new perspectives on the integrative nature of learning 

processes. Within the frame of the resulting studies, which can be more complex than 

studies focusing only on cognitive aspects, it may be necessary to use more complex 

data analyzing methods that show, for example, indirect effects of mediation (Mayer 

&Estrella, 2014). 
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2.5 Eye Tracking Technique 

 

The eye absolutely expresses much more than a high speed cursor positioning 

vehicle. Unlike any other input tool, an eye tracker additionally expresses the point in 

which the attention of the user is focused. By means of pointing with this vehicle, the 

user modifies his or her focus of interest; and every modification of focus is existing 

like a pointing command to the computer (Jacob & Karn, 2003).  

 

Figure 2. 6 Constitution of a person eye (Morimoto & Mimica, 2005, page 4). 

 

Figure 2.6 indicates the basic constituents of a person eye. The eye possesses 

an almost spherical shape with a radius of about 12 mm (Morimoto & Mimica, 

2005). Eye tracking has come into prominence day by day (Tian et al., 2000). The 

use of eye tracking technology in instructional investigation has been advancing in 

recent years (Lai et al., 2013). 

Eye tracking being like a practice measure assists to divulge data regarding 

underlying cognitive practices while learning from a multimedia learning 

environment. Taking into account the cognitive practices of choosing, regulating and 

associating defined in the CATML model, eye tracking measures may ensure 

knowledge regarding these practices while learning by means of a multimedia 

instruction. By monitoring, when learners look at thematic data and hence fixating it, 
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inferences can be made about the choosing practices of this data, which is a 

precondition for holding this data in working memory (Park et al., 2015). 

Alternatively eye tracking is a method by which a person’s eye motions are 

measured and by the way the investigator knows the location a human is looking at 

for any specified period of time and the way eyes are moving from one position to 

another. Eye tracker is a vehicle used to specify point of regard and to measure eye 

motions like as fixations, saccades, and regressions (Poole &Ball, 2005).   

The eye tracking method is mainly improved based on the supposition which 

proposes that eye movements ensure a dynamic sign of where interest is being 

canalized (Lai et al., 2013). The utilization of eye tracking has important potential to 

advance the quality of daily interfaces of human-computer (Li et al., 2005). 

Many mercantile eye tracking systems existent today measure point of regard 

by the “corneal reflection/pupil center” technique. These trackers generally contain a 

standard desktop computer with an infrared camera mounted beneath (or next to) a 

screen monitor, by means of image processing software for locating and defining the 

properties of the eye used for tracking. In process, infrared light from a Light 

Emitting Diode (LED) embedded in the infrared camera is primarily canalized into 

the eye to produce powerful reflections in target eye properties for making them 

simpler to track. The light goes into the retina and the majority of it is externalized 

back, making the pupil seem like a bright, well defined disc. The corneal reflection is 

additionally produced by means of the infrared light, appearing like a small, yet 

sharp glint (Poole & Ball, 2005). 

 

Figure 2. 7 The representation of corneal reflection in front of bright pupil of the eye 

(Poole & Ball, 2005, page 2). 
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Figure 2. 8 The directions of corneal reflection according to point of regard (Poole & 

Ball, 2005, page 3). 

 

In Figure 2.7, the illustration of corneal reflection and bright pupil like 

observed in the infrared camera are stated (Poole &Ball, 2005). In Figure 2.8 

location modification of corneal reflection considering point of regard is stated 

(Poole &Ball, 2005). Eye tracking investigations for reading duties have ensured 

plenty of data regarding the lag between text sensation and cognitive practicing. Eye 

tracking may ensure data regarding a subject exploring for optical goals versus 

reading text, for the usability experts. If enough textual material is on a display, eye 

tracking may additionally ensure a sign of the subject’s hassle in reading that data. 

However researches are still continuing, eye tracking may perhaps ensure important 

data regarding an observer’s comprehended cognitive workload. Distinct eye 

tracking reproduced metrics are produced, and perhaps connected with nominative 

scales of comprehended cognitive workload. If cognitive workload boosts, the 

saccadic extent or breadth of coverage on a display declines, coherent with a tighter 

attention focus. The blink ratio of the eye additionally declines, underlining the 

requirement to collect as more optical data as probable during under high workload. 

Though impacted by various factors, the pupil widens in reply to high workload 

duties. In response to hard cognitive processing necessities, fixation periods can 

additionally increase. Following eye tracking studies, surveys are generally 

administered at the end of the test, and the user can be negotiated regarding his 

experience (Goldberg & Wichansky, 2002).  

Eye tracking systems may use some distinct features of the eye to deduce an 

investigator’s gaze angle. Some methodologies use reflection: 
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 light reflection from exclusive contact lenses 

 video displays of the pupil and/or iris 

 brightness distinctions between the iris and sclera 

 microscopic displays of the retina 

 a small electrical dipole between the lens and the retina 

 electrical impedance modifications between electrodes placed close to the 

eyes 

 the bulge created by the cornea (Goldberg & Wichansky, 2002). 

Eye tracking methods engage in capturing a user’s focus of optical interest on 

a display or scene across particular hardware/software. Hardware can be attached to 

the user (‘head mounted’ systems), or can be as non-intrusive as a small camera close 

to a display (‘remote’ systems). Remote systems compose of camera lens mounted 

under or beside the computer screen being used by the subject in a usability 

assessment. An infrared source is typically located appropriate with the camera lens. 

The existence of the camera is rapidly forgotten by the subject, making this a very 

non-intrusive procedure. Actually, particular systems are existent which may even 

dissemble hide the camera lens completely from view. These systems may be a little 

less pricey and are less elegant than the head mounted systems, yet require the 

subject to sustain comparatively steady head situation. Unless head motion is readily 

checked, jaw rets could be necessary. Eye cameras having an autofocus capability let 

some forward-backward movement of the subject’s head, an extra benefit for 

usability testing (Goldberg & Wichansky, 2002).  

Analysis of eye tracking info typically necessitates various steps, moving 

from raw data to fixations to calculation of particular metrics. Raw info examples are 

generally gathered off line by the researcher into significant behavioral units of 

fixations and saccades (Goldberg & Wichansky, 2002). 

Becoming aware of the user’s point of fixation has important possibility to 

advance valid human-computer interfaces, taken into account eye motions of the user 

may be used as a sign of their condition. The main barrier of associating eye motions 

into interfaces of today is the presence of a trustworthy, inferior cost open source eye 

tracking system (Li et al., 2005). Using eye movements like a user to computer 

communication environment may assist fix instability (Jacob, 1995). A user’s eye 

motions may ensure a suitable, natural and high-bandwidth origin of extra user input 
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for assisting to fix this instability (Jacob, 1993). Eye tracking practices’ pecking 

order is stated in Figure 2.9. 

Proposals stated below can lighten some of tracking problems: 

 Diminish head motion.  

 When the subject has exceedingly dark irises, if probable try out bright and 

dark pupil tracking methods. 

 Take care of camera setup.  

 Take into account restricting glasses and contact lens wearers while 

recruitment.  

 Over recruit for subjects (Goldberg & Wichansky, 2002). 

 

Figure 2. 9 Eye tracking practices’ pecking order (Duchowski, 2002, page 1). 

 

Mostly used eye tracking measures in a two dimensional framework (Lai et 

al., 2013). Some definitions related to eye tracking are stated below: 

Area of interest (AOI): AOI is an analysis technique utilized in eye tracking. 

Investigators describe AOI over specific pieces of a screen or interface under 

assessment, and analyze solely the eye motions which fall within these kinds of 

fields (Poole &Ball, 2005). For expressing the way people act in learning fields, the 

eye tracking method may be used to ensure actual time cognitive processing 

measures, like the locus of eye fixation, mean period of fixations, number of 

fixations, and entire fixation time (Ozcelik et al., 2009). 

Fixation: A comparatively steady eye in head situation within threshold of 

dispersion (typically ~2°) over some minimum period (typically 100-200 ms), and 

with a speed below some threshold (typically 15-100 degrees per second) (Jacob & 



23 

 

Karn, 2003).Fixations symbolizes the examples in which data acquisition and 

practicing may comprise, and hence, fixations are the signs regarding this assessment 

(Granka et al., 2004). 

Fixation duration mean (Average fixation duration): Longer fixations are 

usually known as a signal of subject’s hardship ejecting data from a screen (Jacob & 

Karn, 2003).  

Fixations count (Number of fixations): This metric has relevance with gaze 

rate being used for studying the number of fixations throughout duties of diverges 

overall period. The number of fixations on a specific screen element to externalize 

the significance of that element (Jacob & Karn, 2003). 

Total fixation time (Complete fixation time): This period which is thought 

like a mark of the amount of entire cognitive processing connected with the fixated 

data (Ozcelik et al., 2009).  

The duration of a fixation: This parameter correlated with continuing 

spiritual processes regarding the existent data.  

Gaze duration: Cumulative period and mean spatial ground of a serious of 

successive fixations within an area of interest. Gaze duration typically contains some 

fixations and can implicate the comparatively small amounts of period for the short 

saccades between these fixations (Jacob & Karn, 2003). 

Especially, the distinctions between fixation times and patterns of gaze at 

distinct areas of interest indicated that the sorts of cognitive practices of subjects 

modified subconsciously. The highest values of fixation times are gained in the 

contraptions field, where the subjects consider the likelihoods of the solution (Alkan 

& Cagiltay, 2007).  

In accordance with the eye-mind hypothesis, which postulates that 

information is simultaneously processed when it is fixated and for the duration of this 

fixation, it is assumed that longer fixation durations on relevant information of the 

learning material coincide with deeper processing. Therefore, organization processes 

are assumed to occur during fixating the processed information. The cognitive 

process of integrating, i.e., the construction of a mental model, can be investigated 

when using visual-only learning materials: transitions between textual and pictorial 

information are associated with integration processes (Park et al., 2015). 

By means of tracking the aspect of user’s gaze, communication’s bandwidth 

from the user to the computer may be boosted by using the data regarding what the 
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user is looking at, and even designing particularly aimed for the user to overlook 

(Kim & Ramakrishna, 1999). Eye gaze trackers (EGTs) are vehicles forecasting the 

aspect of a human’s gaze (Morimoto & Mimica, 2005). 

The prior information test and a survey regarding their demographic data 

were applied to subjects. Then, every subject passed on an automatic calibration of 

eye-tracking. Next, subjects were requested to study the materials and they were 

instructed that these tests would be applied to them following the study period for 

evaluating their learning (Ozcelik et al., 2009). Similar procedure was conducted 

during our studies for gathering data regarding the subjects and measuring the 

effectiveness of the study. 

 

2.6 Eye Tracking in Human-Computer Interaction 

 

For many years, the use of eye tracking in HCI have been highly encouraging, 

since improvements in making good use of eye movements in HCI has been slow 

hitherto (Jacob & Karn, 2003). Eye tracking is a method by means of what a person’s 

eye motions are measured and therefore the investigator knows both where a human 

is overlooking at any specified period of time and sequence in which their eyes are 

shifting from one place to another. Tracking humans’ eye motions may assist HCI 

investigators figure out optical and screen originated data processing and the 

elements which may influence upon the usability of system interfaces.  Eye motions 

may additionally be captured and used as checking marks to enable people to interact 

with interfaces straightly without the requirement of a mouse or keyboard input, 

which may be a basic benefit for specific populations of users like disabled people 

(Poole &Ball, 2005). 

In HCI, retrospective analysis of eye movement info has been investigated to 

assess usability topics and comprehend person performance. For example, an 

investigator used eye tracker to explore gender distinctions in interest of behavior for 

verbal vs. pictorial stimuli on websites. A quirky consequence was that, when the 

subjects were asked where in the interface they considered they looked, their feelings 

usually varied from actuality, indicating that correct interest models could solely be 

found with an eye-tracker. Offline processing of eye tracking info was used to 

advance the effective creation of non-photorealistic images. Users’ eye fixations 

were analyzed for defining which pieces of dedicated pictures users found to be most 
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significant, and results were used to design algorithms that draw the most 

“significant” pieces of the picture primarily (Conati & Merten, 2007). 

Eye movement tracking is a technique which is progressively being used to 

investigate usability matters in human-computer interaction cases (Poole &Ball, 

2005). Regarding HCI, contemplating the screen of the computer to be the matter of 

analysis and the relevant point of a pixel on this screen is plausible (Morimoto & 

Mimica, 2005). 

 

2.7 Emotional Design in Multimedia Learning Concept 

 

Emotion is a basic part of being person. Delight, hate, temper, pride between 

abundance of other emotions, motivate activity and attach significance and wealth to 

almost all human experience. Emotions may be seen best marginally regarding with 

HCI and at worst oxymoronic (Brave & Nass, 2003). Precisely, emotions are a 

significant element in communication. People state emotions both textually and by 

means of non-textual means. Non-textual means implicate body signs, facial 

statements, alterations of prosodic parameters; and modifications in the spectral 

energy circulation (Yu et al., 2001).  

Emotions are described as persons’ jurisdictions regarding the world that are 

aroused like a rebound to and a mutual effect with specific stimuli (Park et al., 2015). 

Most of the investigators figured out that emotions are significant for learning and 

additionally influence learning performance. Positive emotions induce cognitive 

learning whereas negative emotions influence oppositely (Chen &Sun, 2012). 

Emotion may be linked to a motivational phenomenon, defined like a faith and weld 

of energy (Antonacopoulou & Gabriel, 2001). The role of emotion in complicated 

decision-making, usually expressed as emotion-based learning (Turnbull et al., 

2005). There are two kinds of emotions. Positive emotions could be described like 

motivation, pleasure or engagement in learning activity, while negative emotions 

could be described like being angry, bored or bewildered with the activity (Kumar, 

2014).  

Emotions are characteristically considered like a welding of ECL which must 

be decreased as far as possible. A distinct approximation recommends, nevertheless, 

that emotions can influence learning in a positive way, for instance by boosting 

learners’ attention and motivation. The consequences of investigations carried out by 
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Um and his colleagues ensure primary proof that positive emotions may ease 

learning and recommend that positive emotions are concerned a significant agent that 

must be associated into instructional design, particularly for multimedia learning 

environments. As theoretical, they can indicate that positive emotions not only 

influence cognition, as stated in previous investigation, but that they withal boost 

learning outcomes. Most significantly, they ensured primary information in 

assistance of the improvement of a theory of multimedia learning that contains affect. 

Their findings indicate that such a cognitive affective theory of learning with media 

must contemplate stimulated by the design of the learning environment like an agent 

which directly impacts learning outcomes, rather than being mediated by motivation 

or intellectual endeavor (Um et al., 2012). 

A positive emotional cause advances reminding and may serve like an 

efficient withdrawal sign for long term memory. Positive emotions ease cognitive 

practicing and learning with cognitive directive (Park et al., 2015). Emotional 

elements intervene learning by boosting the cognitive engagement of the learner by 

means of resulting incomes in learning (Park et al., 2014). The researchers found that 

learners give more attention to learning substances when emotionally exciting figures 

are submitted than to a verbal solely data situation. Furthermore, learners in the 

emotional attention situation indicated substantial higher concern scores compared to 

the verbal group (Heidig et al., 2015). 

Emotional design is a term used for defining optical items in multimedia 

learning environments impacting learners’ emotions and raise learning (Plass et al., 

2014). Alternatively, emotional design may be described like utilizing distinct design 

specifications with the aim of influencing emotions of learners and advancing 

learning (Park et al., 2015). Being a design basis for multimedia instruction, 

emotional design means “To boost the grade of impersonation and optical appeal of 

the requisite factors in the lesson, redesigning the graphics in a multimedia lesson” 

(Haaranen et al., 2015). 

Multimedia learning is described like learning by means of texts and 

figures, and multimedia instruction is described like submitting texts and figures 

which are aimed to nourish learning (Mayer & Moreno, 2003). In multimedia 

learning, data is submitted to learners in two or more forms, like in texts and in 

figures (Mayer &Moreno, 1998). Texts and illustrations are two basic existing media 

for multimedia instruction. An instructional design principle “contiguity principle” 



27 

 

explains that the impressiveness of multimedia instruction rises when texts and 

illustrations are submitted contiguously (instead of independently of each other) in 

time or space (Mayer & Anderson, 1992). 

Consequences show that integrating emotional design principles to learning 

materials can actuate positive emotions and that positive emotions in multimedia 

founded learning simplify cognitive operations and learning. Checking for the 

germane load of the materials, interior suction of positive emotions straight style of 

the materials boosted understanding and transmission, while the exterior suction of 

positive emotions straight mood suction advance transmission but not understanding. 

Positive emotions induced straight mood suction substantially boosted the quantity of 

learners’ noticed intellectual endeavor while positive emotional design decreased the 

comprehended hardship of the learning mission. Positive emotions boosted 

motivation, gratification, and apprehension toward the materials. Mediation analyses 

recommend that the impact of positive emotions induced outwardly was interceded 

by motivation and intellectual endeavor yet no negotiators for emotion induced by 

emotional style, recommending that positive emotional design has a more direct 

influence on learning than outwardly induced emotions. The study recommends that 

emotions ought to be considered as a significant element in the style of multimedia 

learning materials (Um et al., 2012). 

Long since, investigation on technology-based learning and education have 

mainly centered on cognitive sights like Cognitive Theory of Multimedia Learning 

(CTML) or “Integrative Model of Verb and Illustration Understanding” (Leutner, 

2014). Three suppositions of CTML are stated in Table 2.4. Um and his colleagues 

stated that for instance, experimental investigation on the impacts of emotion on 

cognition mostly used mood-induction duties, instead of environmental properties, to 

stimulate positive affect (Um et al., 2012). Researches carried out in the last thirty 

years explored the impact of positive emotions on cognitive practicing and learning. 

Due to the conflicting findings, two basic hypotheses may be prepared regarding 

emotional impacts on learning.  Hypothesis describing emotions like facilitator of 

learning presumes that learning practices are encouraged by emotions. Positive 

emotions are supposed to advance motivation and hence provide preferable cognitive 

practicing and learning (Park et al., 2015).  
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Table 2. 4 Cognitive Theory of Multimedia Learning’s Three Suppositions (Mayer, 

2014, page 34). 

 

 

Positive emotions are able to be actuating (delighted, sanguine) or 

counteracting (pleased, tranquil). In the same way, negative emotions are able to be 

actuating (worried, furious) or counteracting (desponded). Consequently, simplifying 

impacts of emotions might be awaited for those positive emotions which have an 

actuating feature like bliss, but at the same time for specific negative actuating 

emotions like worry. In addition, positive emotions fortify motivation while negative 

emotions may be deleterious to learning. The intercourse among motivation and 

counteracting negative emotions (e.g. rage) is more complicated. For instance, worry 

may decrease actual motivation to learn and meanwhile boost outer motivation to 

forestall unsuccessfulness (Um et al., 2012). 

Alternative line of study explores emotion in the status of smart tutoring 

systems, like Auto Tutor. These works have indicated that students dwell a wide 

sequence of emotions during learning and that their sensual status like enciphered by 

observers estimated 27 % of the alteration in learning measures. Learning winnings 

in these studies were positively concerned with flux and complexity. Using 

improvement in investigation on sentimental computing that lets computers to know 

human emotion and express emotion in reply, scientists have commenced to explore 

the question of whether a system is able to state learners’ desire by means of 

conversational signs, gross body language, facial properties and reply accordingly 

could boost learning. A study which associated desire feeling into the Auto Tutor 

system indicated that in some circumstances, low-prior knowledge learners used 

from an empathic and incentive animated agent while high-prior-knowledge learners 

did not (Um et al., 2012). 
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Figure 2. 10 Learning’s cognitive theory by means of media (Moreno, 2006, page 

64). 

 

Figure 2.10 shows a model of prominent learning with media considering a 

CTLM. Like indicated in the figure, the educational media can comprise of 

comments entering the learner’s auditory or optical sensory memory, depending on 

whether the comments are submitted in conversation or writing, respectively. 

Furthermore, the media can contain non-textual data in the form of tactile, audible, 

optical, or other-sensory data presentments. After the entering of distinct stimuli to 

related sensory channels, learners need to participate in the multiple data sources 

within a working memory of restricted capacity and duration. Working memory 

restrictions will also force learners to make decisions regarding how to connect 

chosen parts of data with each other and how to organize and associate this data by 

means of their former information. Finally, by means of enough application, the 

recent schema is revoked automatically, hence calling for minimal working-memory 

resources (Moreno, 2006). The workflow of CTLM is stated in Figure 2.11. 

Generally used expression for learning by means of texts and illustrations is 

multimedia learning (Acarturk & Ozcelik, 2016). 

Educational media includes textual comments (in conversation or writing) or 

non-textual data (e.g. optical, auditory, or tactile presentations) entering the learners’ 

sensory memory. After learners comprehend and participate in multiple data sources 

within their working memory, the restricted capacity and periods of which 

requisitions that they choose solely a few parts of data at any one time for additional 

operating. Working memory restrictions also force learners for making decisions 
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regarding how to engage chosen parts of data by means of each other and how to 

organize and associate this data with their former information. The data revoked 

from long term memory or by external guidance are driven by these operations 

(Moreno, 2006).  

 

Figure 2. 11 Multimedia learning’s cognitive theory (Mayer et al., 2001, page 190). 

 

In lieu of the conventional integration of text and figures on a constant 

medium like paper, designer may now select from various constant and dynamic 

textual and optical media like text, animated text, aural narratives, graphs, figures, 

photographs, animations and video (Narayanan & Hegarty, 2002). Multimedia goods 

assist people for advancing learning (Parlangeli et al., 1999). Motivational specialties 

may advance student learning by nourishing productive operating unless the learner 

is incessantly overloaded by means of extraneous operating or overly distracted from 

requisite operating (Mayer, 2014). Humans learn more immensely by means of texts 

and figures than texts alone. This principle which may be called “the multimedia 

principle” underlies much of the attention in multimedia learning (Mayer, 2014).  

A multimedia instructional message is a communication including texts and 

figures aimed to nourish learning (Mayer, 2014). Regarding the definition of a 

multimedia instructional message, there are two parts: 1. the submission includes 

both texts and illustrations, and 2. the submission is designed to ease significant 

learning (Mayer, 2003). The aim of multimedia instructional messages is to ease 

significant learning. Significant learning may be evaluated through problem-solving 

transfer tests where the learner is requested to use the submitted material in new 

ways (Mayer, 2003). 

 Multimedia instructional environments which are thoroughly acknowledged 

hold great potential for advancing the way that humans learn. In multimedia 
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instructional environments, learners are subjected to material in textual (like on-

screen verbs or speech) as well as pictorial type (containing static substances like 

photos or figures, and dynamic materials like video or animation). Even though 

textual forms of submission have long ruling training, there is incentive proof that 

student comprehending may be boosted by the addition of optical forms of 

submission (Mayer & Moreno, 2002). 

Numerous design properties of multimedia materials like colors, figures, and 

voices, are presumably to possess an influence on learners’ affect, but theoretical 

models of multimedia learning take into account the impact of emotions on learning. 

Multimedia learning may, for the aim of this investigation, be described vulgarly like 

learning from pictures and words. The cognitive theory of multimedia learning 

defines, based on double channel thought of double enciphering theory, how 

multimedia data is operated in discrete channels for oral and visual data. Learning is 

thought to be a productive operation in which learners choose related visual and oral 

materials, arrange these visual and oral intellectual presentments in consistent 

structures in working memory, and associate the visual and oral intellectual 

presentments with one another and with prior knowledge. Finishing this operation 

model, the CLT ensures a capacity model of multimedia learning. The theory 

describes three types of cognitive load: intrinsic cognitive load that defines the 

complication of data; germane cognitive load, that defines the quantity of intellectual 

endeavor invested by the learner in understanding the materials and extraneous 

cognitive load that defines operating requests of data which is not directly concerned 

with the learning task and which are a consequence of educational design of the 

materials (Um et al., 2012). 

The study conducted by Plass and his colleagues evaluate design parameters 

might arouse positive emotions in learners and assess the impacts of these positive 

emotions on learning. Studies conducted nowadays indicated that the emotional 

design of multimedia learning item may stimulate positive emotions for learners 

which ease comprehension and transfer. The researchers prefer repeating these 

findings with a distinct population and distinct mood stimulation process and 

investigate singular emotions, and for dissociating the impacts of the design 

components of color and figure. Study 1 indicated that well-designed items 

stimulated positive emotions and eased understanding while transfer performance 

was not influenced by emotional design. Study 2 showed that round face-like figures 
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both single or in connection with warm color stimulated positive emotions. Warm 

colors single, although, did not influence emotions of learners. Understanding was 

eased by warm colors and round face-like figures, regardless of as well as in 

conjunction with each other. Round face-like figures eased transfer when neutral 

colors were integrated (Plass et al., 2014). 

Some studies indicated that people’s feelings are influenced by colors, and 

colors may produce positive feelings and stimulations of emotions, like satisfaction 

and thrill. Warm colors reveal greater feelings of stimulation than do cold colors. 

Consequences from investigation on advertising showed that higher grades of 

chroma (saturation) and value (grade of darkness or lightness of the color) effect 

feelings of thrill and relaxation and these feelings, in order, compose positive 

behavior toward the materials. There is sign that the color red can disrupt 

performance in high-stakes tests. Accordingly the positive emotional design 

treatment used saturated and similar bright warm color combinations containing 

yellow, orange, and pink for the design of the multimedia materials (Um et al., 

2012). 

As a consequence, the findings of studies show that the addition of well-

designed learning items stimulates positive emotions and eases understandings; 

however they create lots of questions to be answered in further investigations. 

Especially researches recommended that using round face-like figures with neutral 

colors showed the most effectiveness in encouraging transfer of information (Plass et 

al., 2014). 

Especially, a boosting number of investigation proofs indicate that student 

learning is influenced positively by submitting verbs and figures together (Mayer & 

Sims, 1994). Emotional design of multimedia instruction involves making the 

essential elements in the lesson’s graphics more appealing, such as by rendering 

them with human-like features and with distinct, appealing colors (Um et al., 2012). 

In the study carried out by Park and his colleagues, college students received an 8-

slide multimedia lesson on how a virus causes a cold for 5 min (Experiment 1) or for 

as long as they wanted (Experiment 2). For the control group, the graphics consisted 

of simple black-and-white drawings in which the host cell was represented as a large 

circle, and the virus was represented as a small circle with small spikes on the 

outside and a rectangle on the inside. For the enhanced group, the graphics were 

redrawn to render the host cell as a red face with expressive eyes (registering 
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surprise, fear, and sickness at various stages in the process), and the virus as a blue 

face with fierce eyes and with a green dot at the end of each of the blue tentacles 

surrounding the virus face. The enhanced group performed better than the control 

group on a subsequent learning test (d ¼ 0.69 in Experiment 1, d ¼ 0.65 in 

Experiment 2) and gave higher effort ratings in Experiment (Park et al., 2014).   

A good established impact defining the influence of visual figures on emotion 

is the baby-face prejudice. The baby-face prejudice defines how people or things 

with round properties large eyes, small noses, and short chins are comprehended as 

baby-like. Opposite to figures with pungent edges these round properties arouse 

baby-like personality features, like purity, fairness, helplessness, which stimulate 

positive influence in the learner. Similar effects have been reported in investigation 

on anthropomorphism, which studies the attribution of uniquely human 

characteristics and qualities to nonhuman presences, lifeless objects, or natural or 

supernatural phenomena. The positive emotional design treatment accordingly uses 

illustrations and characters with round figures rather than square figures (Um et al., 

2012). 

  

2.8 The Importance of Emotional Design in Human-Computer Interaction 

 

Emotional design is the use of optical design factors in multimedia learning 

which may arouse positive emotions and accordingly ease learning. An emotional 

design for multimedia learning substances does not enforcedly ask for extra factors, 

but might in lieu modify intrinsic design factors like color, layout or round vs. square 

figures (Heidig et al., 2015). Practically, investigations ensure experimental 

assistance for the requirement to think of emotional design impacts in multimedia 

learning environments. Learners studying materials with the advanced emotional 

design should exhaustive and data transfer, a more positive apprehension of and 

better motivation towards learning. The study ensures educational designers with 

processes to advance the emotional design of multimedia learning materials that can 

stimulate positive emotions without attaching additional data that would distract 

learners from the educational content (Um et al., 2012). 

HCI has become much more significant in latest years due to the fact that 

computers (and embedded devices) have become ordinary in nearly all aspects of our 

lives. Apart from solely making the essential computational functionalities valid, the 



34 

 

primary focus of HCI has been in how to design interaction and apply interfaces for 

high availability. The term high usability means that the resulting interfaces are 

simple for using and effective for the duty, provide safety and lead to an accurate 

fulfillment of the duty. Usable and effective interaction with the computing device in 

order interprets to higher productivity. The separating notions of interaction (model) 

and interface are stated in Figure 2.12. 

 

Figure 2. 12 The separating notions of interaction (model) and interface (Kim, 2015, 

page 1). 

 

Emotions are crucial for HCI since mentality of emotions’ backgrounds will 

better allow us to design interfaces fostering hoped emotional conditions and figure 

out interfaces which do not (Brave & Nass, 2003). 

 

2.9 Eye Tracking in Multimedia Learning 

 

Various distinct techniques have been used to track eye motions since the use 

of eye tracking technology was primarily pioneered in reading investigation over 100 

years ago. Techniques of electrooculography, for instance, relied on electrodes 

mounted on the skin around the eye which could measure distinctions in electric 

potential for assigning eye motions. Alternative historical techniques called for the 

wearing of large contact lenses covering the cornea and sclera, by means of a metal 

coil embedded around the edge of the lens; eye motions were then measured by 

means of undulations in an electromagnetic area when the metal coil moved along 

with the eyes (Poole & Ball, 2005). 
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Limited eye tracking investigations have paid attention to multimedia 

learning. Eye tracking researches showed that entire fixation period was higher on 

text than on figures, indicating that processing of pictorial materials was basically 

driven by the text (Ozcelik et al., 2009). In this manner, our study is contributing to 

science positively by means of investigating eye tracking technique regarding 

multimedia materials. 

Eye tracker is being progressively used implicating the nature and influence 

of data exploration tactics on menu based interfaces, and the properties of websites 

which ensure harmony with influential usability. The other fields widely used are eye 

trackers applied to person factors investigation, in air traffic control education, 

advancement of medical doctors’ performance. Additionally trading sector is paying 

attention on eye tracking technology (Poole & Ball, 2005). 

Eye tracking info regarding the fixations on related illustrated data are 

presumed to ensure data about the cognitive practice due to the structure and use of 

an optical intellectual presentment. The concretion of textual and figural data is a 

practice close to the use of mental models and additionally regarding with the spatial 

skill. Particularly the changeovers between semantically relevant texts and figural 

data are presumed to show the cognitive engagement while the concretion process of 

textual and pictorial data (Park et al., 2015). Eye tracking may divulge significant 

comprehensions into the continuing process (Hyönä, 2010). 

 The investigations in which eye tracking methodology is used, an unmatched 

chance to understand the learners perceptual processing while learning by the eye 

tracking methodology (Mayer, 2010). While learning enticing details, the results 

indicate that learners sensory processing measured by eye tracking and learning 

performance was importantly lower. A very significant learner characteristic 

assumed to influence the impact of instructional multimedia design principles on 

learning achievement is the learners’ former information (Park et al., 2015).  

The eye tracking research of Park and his colleagues evaluated the impact of 

emotions on learning by means of multimedia. By virtue of 2-2 experimental design, 

participants got methodically stimulated emotions and after learned by means of a 

multimedia educational item that was differentiated in its design for stimulating 

positive emotions and easing learning. Learners situated in a positive mood prior to 

learning possessed better learning results in understanding and transfer tests and 

indicated higher gaze durations on the text data of the learning field. Despite 
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anthropomorphisms in the learning field did not stimulate positive emotions, the eye 

tracking information divulged that learners' interest was held by this design 

instrument. Accordingly, learners being in a positive mood who learned by means of 

learning field including anthropomorphisms indicated the best learning result and 

highest fixation on the related data of the multimedia practice. The findings show an 

attention evoking impact of significant anthropomorphisms and the concern of 

emotional conditions prior to learning (Park et al., 2015). 

In the studies of Boucheix and Lowe, eye tracking is used in two experiments 

for exploring a sign approach to canalize learner interest to low salience, high 

interest sights of a complicated animation. In the first experiment, understanding of a 

piano mechanism animation including spreading color signs was compared with 

understanding gained by means of arrow signs or no signs. Eye tracking info 

divulged distinctions in learner interest forms between the distinct experimental 

situations (Boucheix & Lowe, 2010). 

 For investigating the significant role of learning in initial progress of object 

presentments, Johnson and his colleagues used eye tracking paradigm with 4 and 6 

month old babies (Johnson et al., 2003). Figure 2.13 indicates the 7 productive 

learning subjects which remark how the eye tracking technology has been used to 

discover learning items (Lai et al., 2013). 
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Figure 2. 13 Connecting framework between eye movements and learning (Lai et al., 

2013, page 95). 

  

2.10 Ogama and Eye Tribe Tracker 

 

Ogama Software 

There is a novel program letting the recording and analyzing of eye and 

mouse tracking info from slideshow based experiments in parallel. The Open Gaze 

and Mouse Analyzer (OGAMA) is written in C#.NET and delivered like an open 

source project. The program’s basic properties contain slideshow design, the 

recording of gaze and mouse data, database driven preprocessing and filtering of 

gaze and mouse data, the production of caution maps, areas of interest description, 

and replay (Voßkühler et al., 2008). 

OGAMA is convenient for experimental setups with screen based slideshow 

stimuli (Voßkühler et al., 2008). 

The major aims in designing OGAMA were as follows: 

 The recording and analyzing of gaze and mouse motion jointly. 

 Open source issuance for ensuring extensibility to the investigation society. 
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 The fulfillment of state of the art eye tracking analysis functions like rerun, 

AOI description and interest maps in an up to date user interface. 

 Visual oriented info mining across the use of distinct optical presentments. 

 Database run software layout for processing highly exemplified eye and 

mouse tracking info (Voßkühler et al., 2008). 

 For extra analyzing sub regions in a stimulant illustration AOIs are described. 

For instance, AOI data may be used for calculating fixation durations on a particular 

property / object of a slide. OGAMA ensures the likelihood of producing rectangular, 

ellipsoid, and polygonal shaped AOIs (Voßkühler et al., 2008). 

 

Figure 2. 14 Workflow of OGAMA by means of assistant interfaces (Voßkühler et 

al., 2008, page 1152). 

 

 

During the use of OGAMA, the later defined work flows are recommended to 

users. The processing steps of OGAMA are indicated in Figure 2.14. The slideshow 

design interface facilitates the production of slides to be submitted during an 

experiment (Voßkühler et al., 2008). 
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Eye Tribe Tracker  

 

Figure 2. 15 Experimental establishment and recordings overview (Ooms et al., 

2015, page 4). 

 

Figure 2.15 indicates an overview of all factors and parameters in the design 

of the assessment operation. The properties of Eye-Tribe tracker is stated in Table 

2.5 (Ooms et al., 2015). Also best implementations for establishing the Eye Tribe 

Tracker device are stated in Figure 2.16. 
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Table 2. 5 Eye Tribe Tracker’s technical properties (Ooms et al., 2015, page 5). 

 

 

 

Figure 2. 16 Best implementations for establishing the Eye Tribe Tracker device 

(Ooms et al., 2015, page 10). 

 

 Subjects must sit up flat wise;  

 Height of the stimulant display: Subjects’ eyes must be entrenched halfway 

on the display during looking flat wise ahead;  

 Distance subject - stimulant display: This must be more than 45 cm and a 

preferable distance of 60 cm was found. Positioning the display closer lets 

subjects to allocate more details. Although this introduces a wider optical 

angle for the subject to see the screen and the eye tracker may forfeit trace of 

the subject’s eyes when (s)he is looking at the margin of the display;  

 Distance subject - eye tracker: This distance must be sufficiently close to 

provide a correct calibration, but not too close like this again amplifies the 
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angle for the eye tracker to state the subject’s eyes. A preferable distance of 

30 cm to 45 cm was monitored during the assessments;  

 Height eye tracker: The upper side of the eye tracker must be arranged with 

the bottom of the stimulus display (Ooms et al., 2015). 
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CHAPTER III 

 

 

DATA COLLECTION AND EXPERIMENT 

 

3.1 Participants 

 

A total of 57 volunteers (37 female and 20 male) participated in the study. 44 

of these participants were undergraduate and graduate students of Atilim University 

attended to the study for gaining extra course credits. 11 of them were graduates 

from university and 2 of them were graduates from upper secondary education. The 

ages of participants were between 18 and 38 (M=24.98, SD= 3.96) years. Participants 

were randomly assigned to the emotional group (n=28) or to the non-emotional 

group (n=29). At first, pilot experiments were performed on 5 subjects. Pilot 

experiments and original experiments were performed under the same conditions (the 

same place, temperature, lighting, and computer). 

 

3.2 Materials  

 

Software and Hardware Tools 

 

Software and hardware tools used in this study are stated below. 

 

a) OGAMA (Open Gaze and Mouse Analyzer) Software V5, 

b) The Eye Tribe Tracker Software SDK-WIN-0.9.77-x86, 

c) STOIK Smart Resizer 3; 

STOIK Smart Resizer program was used for resizing the images while 

designing the experiment. 

STOIK Smart Resizer program can modify illustration dimension.  

d) Desktop Computer;  

Features of the computer: Intel Core i7-6700 CPU, 3.40 GHz, 8, 00 GB 

RAM, 64-bit Operating System, Windows 7 Ultimate. 

e) IBM SPSS Statistics 23; 

SPSS Statistical software is utilized for analyzing quantitative data.   
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Instructional Materials 

 

The language of all the materials was Turkish. The instructional materials 

comprised of thirty slides which were concerted from the learning script used by 

Ozcelik and his colleagues. Fifteen of these slides were instructional slides and the 

rest of the 15 slides were blank slides. The multimedia presentations were created by 

means of Power Point (Jamet, 2014).  The instructional materials were related with 

the immune system, the elements of the immune system like lymphocytes, 

macrophages, dendritic cells, granulocytes, memory cells, etc. The materials did not 

include sound or animation. This issue was chosen because it was foreseen that the 

subjects would possess little or no prior information related to the issue and this may 

influence their performance. All the slides were presented visually on a 19 inch 

computer screen having 1024 x 768 resolutions (see Appendix A and Appendix B).  

There existed two conditions in the current study, one of which was 

emotional condition and the other was non-emotional condition. Regarding non-

emotional condition there were neutral text and images whereas regarding emotional 

condition there were emotional text and images. In the emotional slides some words 

were more emphasized than non-emotional slides, moreover the pictures of 

emotional slides were more attractive than those in non-emotional slides. For 

instance in Slide 3, the term “ölümcül istilacılarla” was used in emotional slide while 

the term “yabancı organizmalarla” was used in non-emotional slides because the 

term “ölümcül istilacılarla” is more emphasized than the term “yabancı 

organizmalarla” (Figure 3.1). Another example can be seen in Slide 3 (emotional 

slide). While the big green shape representing the bacteria was fearful and conscious, 

the small yellow shapes representing the proteins of the body were happy. In non-

emotional Slide 3 the big green shape representing the bacteria and the small yellow 

shapes representing the proteins of the body were neutral. Some examples of the 

slides can be seen in Figure 3.1 below. 
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Emotional Slide:         Non-emotional Slide:  

Slide 3 (by emphasizing the differences)                      Slide 3 (by emphasizing the differences)         

                                     

 

Figure 3. 1 One example of the comparisons of instructional emotional and non-emotional materials used in the study. 
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Personal Information Test 

Personal information test included information about gender, age, department, 

academic level, grade point average (GPA), and a question regarding whether 

biology lessons were taken or not by the subject (see Appendix C).  

 

Prior Knowledge Test 

This test comprises of five expressions like “I know the function of B cells” 

and “I know the function of B cells” and “I know the difference between antigens 

and antibodies”. Replies of participants were ranked on a measure ranging from very 

little (1) to very much (5). The final score of the test was the sum of stated five 

replies. A similar questionnaire on a distinct issue was also utilized by Ozcelik et al. 

(2009) (see Appendix D). 

 

The Mental Effort Test 

This test including a seven-point Likert-type scale was used to evaluate the 

comprehended mental effort regarding learning the format. Mental effort is a 

measure of cognitive load stemming from the mutual effect between the task and the 

participant (Paas et al., 2003). Cognitive load may be evaluated by measuring mental 

load, mental effort, and performance (Paas et al., 2003). The mental effort test 

consisting of nine-point Likert-type scale between 1 (very, very low effort) and 9 

(very, very high effort) was applied to evaluate the foreseen mental load regarding 

the learning material (Acarturk & Ozcelik, 2016). The explanation of this test is 

“How much mental effort did you make an effort on material study regarding the 

immune system?” (see Appendix E). 

 

Rating (Scoring) Test 

The rating test consists of three questions whose answers were arranged as 

five-point Likert-type scales. The first question was about the rating of 

interestingness level of the instructional material between 1 (not interesting at all) 

and 5 (very interesting). The second question was related with abstractness and 

concreteness level of materials related with immune system and the answers were 

scaled by the subjects between 1 (very abstract) and 5 (very concrete). The third 

question was about how participants feel while reading the materials and the answers 

were rated by subjects between 1 (calm) and 5 (excited) (see Appendix F). 
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Recall Test 

The recall test comprised of six open-ended questions to evaluate the 

understanding of applied data in the educational materials. The primary question was 

“What is antigen?”. Some examples of open-ended questions found in the recall test 

are, ‘‘How lymphocytes recognize foreign substances?” and “What are the roles of 

antibodies in immune system?” (see Appendix G). The total score of each subject 

was assessed by two independent raters. 

 

Transfer Test 

This test consisted of four open-ended questions evaluating the subjects’ 

performance on implementing the newly gained data to new problems. The first 

question was “A vaccine contains a little amount of weakened or harmless microbes. 

How does a vaccine advance immunity to a specific disease?”. Another example of 

open-ended questions found in the recall test is, ‘‘AIDS is an immune deficiency 

disorder caused by a virus (HIV) which destroys or disables T cells. How does AIDS 

influence immune defense?” (see Appendix H). The zero to three point rubric was 

formed to assess the answers given to these questions. The language of the questions 

and the answers given by the subjects were Turkish. 

 

Manual of Scoring Regarding Open-Ended (OE) Questions (Generic Rubric)  

 The zero to three point generic rubric is a rubric generated for assisting 

readers to score open-ended answers consistently (Dary et al., 2007). 

3-Point Reply  

The student’s reply is accurate, obvious, and pleasing. 

2-Point Reply 

The student’s reply has little deficiencies and/or some inaccurate or unrelated data. 

1-Point Reply 

The student’s reply contains some accurate data, yet most of the data found in the 

reply is either inaccurate or unrelated. 

0-Point Reply 

The student engages in the task, yet the reply is inaccurate, unrelated, or improper 

(Dary et al., 2007).  
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The scoring rubrics ensure the standard for assessing and scoring student 

performance. Rubrics provide consistency, equitableness, and correctness in scoring 

all open-ended questions (Dary et al., 2007). 

 

Attitude/Behavior Measure 

The 5-point scales (1: Strongly disagree; 2: Disagree; 3: Neither agree nor 

disagree; 4: Agree; 5: Strongly agree) representing the level of subjects’ agreement 

for each statement was chosen by subjects (see Appendix I). The related statements 

may be seen below: 

1. The text was interesting. 

2. The text was easy to read. 

3. The pictures helped me to understand the text. 

4. The pictures made the text more interesting. 

5. The text was boring. 

6. The material was interesting. 

7. It was easy for me to form mental images of the content from the material. 

8. I felt excited while reading the material. 

 

3.3 Procedure 

 

Participants were tested individually. The same experimental conditions were 

formed for all experiments. The data was collected between August 2016 and 

December 2016.  

This study comprises of 4 main stages: 

a) Stage 1 (average 10 minutes) 

● At first, subjects were assigned to emotional and non-emotional groups 

randomly. 

● The aim and the procedure of the research were explained to subjects. 

b) Stage 2 (average 5 minutes) 

● Subjects completed the personal information questionnaire and prior 

knowledge questionnaire (see Appendix C and Appendix D). 

c) Stage 3 (average 15 minutes) 

● The subjects were asked to study the instructional material which is related 

with the immune system. Subjects studied the instructional material in their 
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own pace (see Appendix A and Appendix B). 

d) Stage 4 (average 25 minutes) 

● After completing the experiments, the subjects performed the questionnaires 

stated below in the following order.  

 Mental load test (see Appendix E), 

 Rating (Scoring) test (see Appendix F), 

 Recall test (see Appendix G), 

 Transfer test (see Appendix H),  

 Attitude measure (see Appendix I). 

 There was not any time restriction on studying the instructional format or on 

replying the tests. 

 

Eye-tracking Measures 

 The subjects’ eye movements were recorded with a remote eye tracking 

system (Eye Tribe Tracker device). The Eye Tribe user interface is stated below: 

 

 
 

Figure 3. 2 Screenshot of Eye Tribe UI 

 

 

OGAMA software and Eye Tribe Tracker device were connected via 

“Connect” button (Figure 3.5). Participants were saved via “Subject” button ass seen 

in Figure 3.6. 9 point calibration was performed for OGAMA (Figure 3.7) and then 

16 point calibration was performed for eye tracker in Eye Tribe UI (Figure 3.2). If 

the result of the calibration was not good enough, the calibration was repeated. After 
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reaching the best calibration, the experiment was started by clicking the “Record” 

button.  

The term “Average Fixation Duration” represents the average fixation time of 

subject to instructional material during experiment. The term “Complete Fixation 

Time” expresses gaze duration of subject to instructional material and the term 

“Number of Fixations” represents total fixation count. (For definitions see Chapter 

2.5). Total fixation time uncloses how much time is used for fixating instructional 

materials. This is a measure showing how learners separate their visual attention 

throughout their learning (Hyönä, 2010). Total fixation time on related areas of a 

graphic is a measure of perceptual processing (Mayer, 2010). 

Each instructional slide was divided into two sides. Left sides contained 

pictures and the right sides contained texts as shown in Figure 3.3 (see Appendix A 

and Appendix B). Totally two rectangular AOIs were formed for each slide; one of 

them was for the picture part (left side) and the other was for the text part (right 

side). For each part, average fixation duration, complete fixation time and number of 

fixations were calculated for each AOI separately.   

 

Figure 3. 3 The representation of AOI in OGAMA Software 
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Figure 3. 4 Experiment environment 

 

The size of the monitor was 19 inch. Resolution of the monitor was 1024x768 

pixels. The distance between the subject’s eye and the monitor is about 60 cm. The 

experiment environment is stated in Figure 3.4. The calibration procedure usually 

necessitates a viewer to consecutively fixate a series of familiar locations on a 

screen, or within the medium. On a display, these locations are generally close to the 

corners, and at the screen’s center in a 5 point calibration. A 9 or 13 point calibration 

locates these at the vertices of consecutively larger squares, commencing from the 

screen’s center (Goldberg & Wichansky, 2002). 
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Figure 3. 5 Screenshot of “Connect” step in OGAMA Software 

 

 

Figure 3. 6 Screenshot of “Subject” step in OGAMA Software 
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Figure 3. 7 Screenshot of “Calibrate” step in OGAMA Software 

 

Post Experiment Studies 

The subjects’ eye tracking data were collected by means of Eye Tribe Tracker 

device and while collecting the data the instructional materials were studied by 

subjects. All the experimental data regarding eye tracking methodology were 

recorded by means of OGAMA software. Instructional materials contain both 

pictures and texts (see Appendix A and Appendix B). Complete Fixation Time (ms) 

for pictures and texts, Number of Fixations for pictures and texts and Average 

Fixation Duration (ms) for pictures and texts data were obtained by means of 

OGAMA Software. For finding Average Fixation Durations, Complete Fixation 

Times are divided by Numbers of Fixations.  
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CHAPTER IV 

 

 

RESULTS 

 

 

Scoring and Reliability   

The rater evaluating all the experiments was blind to experimental conditions 

for eliminating rater bias. For reducing measurement mistakes which may occur 

during rater decision in scoring replies of open-ended questions, for assessing the 

transfer test a four point scale rubric was generated. Recall and transfer tests of nine 

randomly selected subjects were evaluated and scored by an independent rater. 

Regarding open-ended questions for assessing these tests, a four point scale rubric 

was generated. The rater evaluated the tests by means of the same rubric. A second 

rater scored the open-ended questions of recall and transfer tests of the randomly 

selected participants by using the same rubric. The inter-rater reliability was 

examined by the intra-class correlation coefficient. The results show that the intra-

class correlation coefficient was .89 and .56 for recall and transfer tests, respectively. 

This indicates that conformity among raters was excellent for recall test and 

moderate for transfer test. 

 

Personal Information Test  

The ages of subjects were between 18 and 38 (M= 24.98, SD= 3.96). 37 of 

subjects were female and 20 of them were male. GPA and Age Values of Emotional 

& Non-emotional Groups are stated in Table 4.1. Departments of Participants found 

in Emotional and Non-emotional Groups are stated in Table 4.2 and 4.3. Genders of 

Participants found in Emotional and Non-emotional Groups are stated in Table 4.4 

and 4.5. 
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Table 4. 1 GPA and Age Values of Emotional & Non-emotional Groups 

 

Emotional 

GPA 

Non-emotional 

GPA 

Emotional 

Age 

Non-emotional 

Age 

Mean 2.6004 2.4672 24.9286 25.0345 

Std. Deviation .74958 .73838 4.37949 3.59049 

Minimum 1.10 1.13 18.00 20.00 

Maximum 3.63 3.86 38.00 36.00 

 

Table 4. 2 Departments of Participants found in Emotional Group 

 Frequency Percent 

 Computer Engineer  14 24.6 

Computer Technology 1 1.8 

Information Systems Engineer 1 1.8 

Pharmacy 3 5.3 

Construction Engineer 3 5.3 

Mathematics Engineer 1 1.8 

Architect 1 1.8 

Software Engineer 4 7.0 

Total 57 100.0 

 

Table 4. 3 Departments of Participants found in Non-emotional Group 

 Frequency Percent 

Computer Engineer 17 29.8 

Computer Technology 1 1.8 

Information Systems Engineer 4 7.0 

Geography Teacher 1 1.8 

Industrial Engineer 1 1.8 

Construction Engineer 2 3.5 

Geology Engineer 1 1.8 

Software Engineer 2 3.5 

Total 57 100.0 
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Table 4. 4 Genders of Participants found in Emotional Group 

 Frequency Percent 

Male 9 15.8 

Female 19 33.3 

Total 28 49.1 

 

 

Table 4. 5 Genders of Participants found in Non-emotional Group 

 Frequency Percent 

Male 11 19.3 

Female 18 31.6 

Total 29 50.9 

 

Prior Knowledge Test 

For assessing whether the two subject groups (emotional and non-emotional 

groups) varied in former information regarding the issue of the study namely, the 

human immune system, Test of Between-Subject Effects was performed. The results 

indicate that there was no statistically substantial distinction between the emotional 

group (M= 8.25, SD= 3.40) and the non- emotional group (M= 7.38, SD= 2.80) in 

terms of prior knowledge F(1,55)= 1.12, p= .29, η2= .02.  

 

Recall Test 

The ANOVA showed a significant effect on the recall performance of the 

subjects F(1,55)= 3.88, p= .05, η2= .07. The subjects who studied emotional designed 

materials (M= 6.96, SD= 2.80) performed better in the recall test than the subjects 

who studied the non-emotional designed materials (M= 5.60, SD= 2.49). The results 

can be seen in Figure 4.1. 
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Figure 4. 1 Graph of relationships between Emotional - Mean Recall 

 

Transfer Test 

An ANOVA test was performed for evaluating the transfer test results of two 

groups (emotional and non-emotional groups). The effect of the emotional designed 

material format on transfer performance was again found to be significant, F(1,55)= 

9.12, p= .004, η2= .14. Thus, those subjects who were given emotional materials (M= 

4.54, SD= 2.01) had higher scores on the transfer tests than the learners who were 

given the non-emotional materials (M= 2.97, SD= 1.91). The results can be seen in 

Figure 4.2. 
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Figure 4. 2 Graph of relationships between Emotional - Mean Transfer 

 

Mental Load 

Another ANOVA test was conducted on subjects’ self-assessment of their 

mental effort.  The results show that there exists no statistically significant difference 

between the emotional group (M= 5.43, SD= 1.57) and non-emotional group (M= 

5.60, SD= 1.82) in terms of mental load F(1,55)= .12, p= .73, η2= .002.  

 

Interestingness Test 

For evaluating the interestingness of instructional materials, a separate 

ANOVA test was performed. The results show that there is no statistically significant 

difference between the emotional group (M= 3.25, SD= 1.08) and the non-emotional 

group (M= 3.41, SD= 1.24) in terms of interestingness of materials F(1,55)= .28, p= 

.60, η2= .005.  

 

Concreteness Test 

To assess the concreteness of materials on human immune system, an 

ANOVA test was performed. The results show that there is no statistically significant 

difference between emotional (M= 3.64, SD= .78) and non-emotional group (M= 

3.59, SD= .95) in terms of concreteness of materials, F(1,55)= .06, p= .80, η2= .001.  
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Arousal Test 

To evaluate how subjects felt (from calm to excited) while reading the 

materials, an ANOVA test was performed. The results show that there is no 

statistically significant difference between the emotional group (M= 2.43, SD= 1.14) 

and the non-emotional group (M= 2.62, SD= 1.15) in terms of arousal F(1,55)= .40, 

p= .53, η2= .007.  

 

Fixation Time 

To examine the effect of AOI and emotion on fixation time, an ANOVA test 

was run. The within subjects variable was AOI with two grades (text and picture), 

and the between subjects variable was group with two grades (emotional and non-

emotional group). The main effect of AOI was significant: F(1,55)= 173.28, p= .00, 

η2= .76. The effect of emotion was significant, F(1,55)= 3.93, p= .05, η2= .07. 

 Fixation times regarding pictures were higher in the emotional-design group (M= 

75988.07 ms, SD= 62801.74) than the non-emotional group (M= 44823.34 ms, SD= 

41916.62) and fixation times regarding texts were higher in the emotional-design 

group (M= 273532.14 ms, SD= 126032.55) than the non-emotional group (M= 

229342.28 ms, SD= 105431.68). Accordingly fixation times were higher on texts 

than on pictures (see Table 4.1 and Figure 4.3). The maximum fixation regarding 

non-emotional group was found as 635681 ms and the minimum was found as 76577 

ms. The maximum fixation regarding emotional group was found as 669233 ms and 

the minimum was found as 62026 ms. The interaction between AOI and Group was 

not statistically significant: F(1,55)= 0.20, p= .66, η2= .004. But, insignificant results 

might have been obtained owing to the high variance in this eye-tracking measure 

since the subjects were given unlimited time to study the multimedia materials. 
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Figure 4. 3 Graph of relationships between Emotional - Mean Fixation Time Picture 

and Text 

 

 

Table 4. 6 Fixation times (in milliseconds) of subjects on emotional and non-

emotional materials (texts and pictures). 

 

  

Emotional 

 

Non- Emotional 

 

AOI Text (ms) 

Mean  

 (Std. Error) 

 

273532.14 

(21922.49) 

 

229342.28 

(21541.20) 

 

AOI Picture (ms) 

Mean  

(Std. Error) 

 

75988.07 

(10054.58) 

 

44823.35 

(9879.71) 

 

 



60 

 

Fixation Count  

A 2 x 2 mixed factorial ANOVA was conducted on fixation count. The within 

subjects variable was AOI with two grades (text and picture), and the between 

subjects variable was group with two grades (emotional group and non-emotional 

group). The main effect of AOI was significant on fixation count, F(1,55)= 154.92, 

p= .00, η2= .74. Fixation counts were higher on texts than on pictures (see Table 4.2). 

Accordingly, subjects fixated more on texts than on pictures. The effect of emotion 

was not significant but had a considerable trend towards significance,  F(1,55)=3.43, 

p=.07, η2=.06.  Fixation times regarding pictures were higher in the emotional-design 

group (M=228.93 ms, SD=181.11) than the non-emotional group (M=144.86 ms, 

SD=146.25) and fixation times regarding texts were higher in the emotional-design 

group (M=1029.93 ms, SD=518.81) than the non-emotional group (M=818.97 ms, 

SD=489.07). The interaction between AOI and Group was not statistically 

significant: F(1,55)= 1.15, p= .29, η2= .02.  

 

Table 4. 7 Fixation counts subjects on emotional and non-emotional materials (texts 

and pictures). 

 

  

Emotional 

 

Non- Emotional 

 

AOI Text 

Mean  

(Std. Error) 

 

1029.93 

(95.23) 

 

818.97 

(93.57) 

 

AOI Picture  

Mean  

(Std. Error) 

 

228.93 

(31.05) 

 

144.86 

(30.51) 

 

 

Average Fixation Duration 

A 2 x 2 mixed factorial ANOVA was performed on average fixation duration. 

The within subjects variable was AOI with two grades (text and picture), and the 

between subjects variable was group with two grades (emotional group and non-

emotional group). The primary impact of AOI was not significant: F(1,55)= .52, p= 

.48, η2= .009. Average fixation durations are stated in Table 4.3. The effect of 
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emotion was not significant, F(1,55)= .82, p= .37, η2= .02  Fixation times regarding 

pictures were higher in the emotional-design group (M= 325.98 ms, SD= 100.42) 

than the non-emotional group (M= 329.68 ms, SD= 71.78) and fixation times 

regarding texts were higher in the emotional-design group (M= 288.52 ms, SD= 

140.03) than the non-emotional group (M= 342.11 ms, SD= 198.13). The interaction 

between AOI and was not statistically significant: F(1,55)= 2.05, p= .16, η2= .036.  

 

Table 4. 8 Average fixation durations (in milliseconds) of subjects on emotional and 

non-emotional materials (texts and pictures). 

  

Emotional 

 

Non- Emotional 

 

AOI Text (ms) 

Mean  

(Std. Error) 

 

288.52 

(32.52) 

 

342.11 

(31.95) 

 

AOI Picture (ms) 

Mean  

(Std. Error) 

 

325.99 

(16.45) 

 

329.68 

(16.16) 
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CHAPTER V 

 

 

DISCUSSIONS 

 

 

Discussions according to experimental and statistical findings are stated 

below: 

Scoring and Reliability 

The correlation between the first scorer and the second rater were evaluated 

by considering intra-class correlation coefficient. A consistency was observed among 

the two raters. This shows that the scores given by the first scorer were in parallel 

with those given by the second rater.  

 

Prior Knowledge Test 

Prior knowledge was not statistically different between emotional and non-

emotional groups. In this topic, Mayer and Estrella achieved similar results with our 

study. In their study, they performed participant questionnaire and they found that 

prior knowledge about topic did not differ between control groups (non-emotional) 

and enhanced groups (emotional) (Mayer and Estrella, 2014). Additionally, Um and 

his colleagues achieved similar results regarding this topic (Um et al., 2012). Due to 

the fact that there is not statistically significant difference between two groups on 

prior knowledge, the groups were equivalent in terms of their prior knowledge on the 

subject matter. This was an awaited result, owing to the random choice of 

participants. 

 

Recall Test 

The subjects who were given emotional designed materials performed better 

in the recall test than the subjects who were given the non-emotional designed 

materials. Um and his colleagues achieved the same results in this test; in their study, 

external induction of positive emotions increased recall (Um et al., 2012). Plass and 

his colleagues achieved the same results in this test; in their study, internal induction 



63 

 

of positive emotions increased recall (Plass et al., 2014).  Park and his colleagues 

achieved the same results in this test; in their study, positive external mood induction 

increased recall (Park et al., 2015). Emotional design may be stated as the use of 

different design features with the goal to impact learners' emotions to improve 

learning. For measuring the learning levels of subjects, we implemented recall test as 

a post-test on subjects. Learning is the goal of usability which is a component of 

HCI. In our study by improving the learning levels of subjects with emotional 

designed multimedia materials, we reached the goal of usability which is significant 

for software engineering design processes. In our study we used open-ended 

questions in recall test and scored the answers with a generated rubric. The answers 

given to open-ended questions are exact indicators of learnability.  

 

Transfer Test  

Participants who were given emotional materials had higher scores on the 

transfer tests than the learners who were given the non-emotional materials. 

Emotions are defined as individuals' judgments about the world that are evoked as a 

reaction to and an interaction with certain stimuli (Park et al., 2015). Most of the 

investigators figured out that emotions are effective for learning and additionally 

influence learning outcomes. In the study of Um and his colleagues, similar to our 

findings, internal and external induction of positive emotions enhanced the outcomes 

of transfer test (Um et al., 2012). Similarly, Plass and his colleagues induced positive 

emotions externally in their study and reached similar results regarding transfer test 

(Plass et al., 2014). Additionally Park and his colleagues used positive external mood 

induction in their study and accordingly they experienced the enhancement of 

transfer test outcomes (Park et al., 2015). In the current study in order to measure 

whether or not subjects can interpret information that they have learned, transfer tests 

were used as post-tests. Transfer of instructional information is crucial for reaching 

the goal of usability for HCI. If people cannot interpret about the things they learned, 

this means that they cannot use the given information efficiently. In this point of 

view we can express that in our software engineering study, emotional designed 

materials enhanced learning and we reached the goal of usability by means of HCI.  
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Mental Load 

In our study mental load tests were administered to measure mental loads of 

subjects during our study. Emotional designed materials comprise of more 

exaggerated, emphasized figures and texts when compared with non-emotional 

designed materials. Due to this design difference the mental load were expected to be 

higher than the mental load for non-emotional designed materials. However, the 

results show that there exists no statistically significant difference between emotional 

group and non- emotional group in terms of mental load. Thus, subjects found in 

both groups experienced almost similar levels of mental load during our study. 

Similarly, internal induction of positive emotions did not make a statistically 

significant difference regarding mental load in the study of Um and his colleagues 

(Um et al., 2012). Additionally internal and external induction of positive emotions 

did not make any sense related to mental load in the study of Plass and his colleagues 

(Plass et al., 2014). Owing to the complexity of the topic in the current study, 

subjects in both groups (emotional and non-emotional groups) might experience 

similar cognitive loads.  

 

Interestingness Test 

Delight, hate, temper, pride between abundance of other emotions, motivate 

activity and attach significance and wealth to almost all human experience. Emotions 

may be seen best marginally regarding with HCI. Thus, we expected the emotional 

designed materials to attract more attention than non-emotional designed materials.  

Yet, the results show that there exists no statistically significant difference between 

emotional group and non-emotional group in terms of interestingness of materials. 

Park and his colleagues investigated the effect of emotions in situational interest, and 

similarly they found that emotions had no statistically significant effect in situational 

interest (Park et al., 2015).   

 

Concreteness Test 

The results show that there is no statistically significant difference between 

emotional group and non- emotional group in terms of concreteness of materials. The 

human immune system includes lots of medical terms that may influence the 

concreteness perceptions of subjects found in both groups (emotional and non-

emotional groups). Because of the complexity of the topic and terms used in 
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instructional materials, no significant difference may be seen in the concreteness 

levels of materials. Thus, concreteness of materials was not a factor that 

differentiated between emotional and non-emotional groups.  

 

Arousal Test 

The results show that there is no statistically significant difference between 

emotional group and non-emotional group in terms of arousal. As being humans if a 

topic attracts our interest we will feel excited and controversially unless a topic 

attracts our interest we will feel calm. The same perception is valid for concreteness 

too.  

 

Fixation Time, Fixation Count and Average Fixation Duration 

Fixation times and fixation counts were higher on texts than on pictures. The 

underlying reasons of this finding may be related with the efforts to understand the 

topic. Due to the fact that subjects were not familiar with the topic of the study, they 

might have fixated on texts more than on pictures. Accordingly it can be concluded 

that subjects fixated more on texts. The effect of emotion on fixation time was 

significant and the effect of emotion on fixation count was not significant but had a 

considerable trend towards significance. When these findings were evaluated 

together with taking emotions into account, the study ensured extra support for the 

affective mediation assumption of the CATLM. The findings promote this hypothesis 

as they indicated that learners' emotional condition and emotional design of a 

learning program had an influence on affective and cognitive processes impacting 

learning (Park et al., 2015).   

The results indicated that the effect of emotion on average fixation duration 

was insignificant. Emotional designed materials attracted more interest of the 

participants and hence they looked more times to emotional format. Average fixation 

duration is normally calculated by dividing fixation time to fixation count. In this 

study the time spent by the subjects on emotional format was higher than the non-

emotional format. Due to the difference in the ratios of fixation time and fixation 

count, the average fixation duration was found higher in emotional-designed format 

when compared with non-emotional designed format and additionally the random 

selection of participants may be another reason regarding this issue.  
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The interaction between AOI and Group was not statistically significant. 

Insignificant results might have been obtained owing to the high variance in this eye 

tracking measure since the subjects were given unlimited time to study the 

multimedia materials. 
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CHAPTER VI 

 

 

CONCLUSIONS 

 

 

The subjects who studied emotional designed materials performed better in 

the recall and transfer tests than the subjects who were given non-emotional designed 

materials. Recall and transfer tests were significant and thus we conclude that 

emotional designed materials improved learning outcomes. In the lights of these 

findings we can suggest multimedia material designers to choose emotional designed 

materials rather than non-emotional designed materials. For enhancing the learning 

levels of subjects, all the materials must be designed by means of emotional factors. 

Consequently, the experiments ensure coherent proof that redesigning instructional 

multimedia materials to associate emotional design principles importantly advances 

the results of learning. The outcomes are consistent with the estimations of the 

CATLM and CTML. 

The results show that there were no statistically significant differences 

between emotional groups and non-emotional groups in terms of prior knowledge, 

cognitive mental load, interestingness of materials, and concreteness of materials. 

Hence, we can conclude that these are not factors that differed between emotional 

and non-emotional groups.  

The results suggested that subjects looked more times to texts as compared to 

pictures. The balance between both multimedia learning elements (texts and pictures) 

must be ensured. Also emotional designed materials attracted more interest of the 

participants and hence they looked more times to emotional format. Thus, it may be 

inferred from the findings of this study that using emotional designed materials in 

instructional materials will be beneficial. As a software engineering study, usability 

and learnability are important parameters. Users are key factors affecting the designs 

of learning materials. Learning is a difficult process and learners’ attentions tend to 

disappear. The focuses of the learners must be centered on learning materials as 

much as possible. For providing more attention of learners, in this study the influence 
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of these two key parameters (usability and learnability) were assessed. The results 

suggested that emotional design enhances usability. 

 

6.1 Directions for Further Research  

 

 Investigators may create animations for increasing the effect of pictures. 

Moreover investigators may add sounds and videos to emotional material and 

explore the influence of these parameters on learning. Investigators may increase the 

number of subjects for reaching a wide range of population. 

In our study, the ages of participants to whom experiments conducted were 

between 18 and 38. For further investigations, the experiments may be conducted to 

children (under 18 age) or adults (older than 38 years) and the impact of age might 

be assessed. Investigators may examine the effect of gender, as well. 
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C. Personal Information Questionnaire 

 

 

 

1- Kişisel Bilgi Anketi 

 

1. Cinsiyet  :    Bayan         Bay 

2. Yaş   : 

3. Bölüm  : 

4. Akademik düzey : 

5. Toplam GPA (not ortalaması) : 

6. Üniversitede Biyoloji dersi aldınız mı?       Hayır               Evet 

   Eğer evet ise, şu ana kadar kaç tane biyoloji dersi aldınız? 

   1 2 3 3’den fazla 
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D. Prior Knowledge Questionnaire 

 

 

 

2- Ön Bilgi Anketi 

 

Açıklama: Aşağıdaki ifadeleri 5 puanlık ölçek (1 = çok az, 5 = çok fazla)  üzerinden 

bağışıklık sistemi hakkındaki bilgi düzeyinizi derecelendirmek üzere işaretleyiniz. 

 

 B hücrelerinin işlevini biliyorum. 

Çok az  1 2 3 4 5 Çok fazla 

 

 T hücrelerinin işlevini biliyorum. 

Çok az  1 2 3 4 5 Çok fazla 

 Antijen ve antikorlar arasındaki farkı biliyorum. 

Çok az  1 2 3 4 5 Çok fazla 

 

 Tamamlayıcı sistemin nasıl aktive edildiğini biliyorum. 

Çok az  1 2 3 4 5 Çok fazla 

 

 Bağışıklık sisteminin, vücudun kendi hücreleri ve diğer yabancı hücreler 

arasındaki ayrımı nasıl algıladığını biliyorum. 

Çok az  1 2 3 4 5 Çok fazla 
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E. The Mental Effort Test 

 

 

 

3- Zihinsel Yük Testi ve Hatırlama Testi 

 

Zihinsel Yük Testi 

Açıklama: Bağışıklık sistemi üzerindeki materyal çalışmasında ne kadar zihinsel 

çaba harcadınız?  

Çok, çok düşük çaba 1    2    3    4    5    6    7    8    9  Çok, çok yüksek 

çaba 
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F. Rating/ Scoring (Interestingness, Concreteness, Arousal) Test  

 

 

 

Derecelendirme (puanlama) Görevi 

 

1. Bağışıklık sistemi ile ilgili materyallerin ilgi çekicilik seviyesini lütfen 

derecelendiriniz. 

Hiç ilgi çekici değil  1 2 3 4 5 Çok ilgi çekici 

 

2. Bağışıklık sistemi ile ilgili materyallerin soyutluk/somutluğunu lütfen 

derecelendiriniz. 

Çok soyut   1 2 3 4 5 Çok somut 

(zihinsel görüntüleri oluşturmak    (zihinsel görüntüleri 

oluşturmak 

benim için zor)       benim için kolay) 

 

3. Materyali okurken nasıl hissettiğinizi lütfen derecelendiriniz.  

Sakin   1 2 3 4 5 Heyecanlı 
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G. Recall Test 

 

 

 

Hatırlama Testi 

 

Açıklama: Bir ya da iki cümle ile aşağıdaki soruları cevaplayınız.  

 

1. Antijen nedir? 

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

____________________________ 

 

2. Lenf hücreleri yabancı maddeleri nasıl tanır? 

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

____________________________ 

 

3. Bağışıklık sistemi nerdeyse tüm yabancı hücreleri nasıl tanıyabilir? 

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

____________________________ 

 

4. Antijen sunumu işlemini tanımlayınız.  

_________________________________________________________________

_________________________________________________________________
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_________________________________________________________________

_________________________________________________________________

____________________________ 

 

5. Bağışıklık sisteminde antikorların rolleri nelerdir? 

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

____________________________ 

 

6. Vücut, bellek hücrelerinin yardımıyla işgalcilere karşı bağışıklığı nasıl elde 

eder?  

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

____________________________ 
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H. Transfer Test 

 

 

 

4- Transfer Testi 

 

Açıklama: Bir ya da iki cümle ile aşağıdaki soruları cevaplayınız.  

 

1. Aşı, az miktarda zayıflatılmış ya da zararsız mikroplar içerir. Aşı, belirli bir 

hastalığa karşı bağışıklığı nasıl geliştirir?  

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

___________________________________ 

 

2. Şeker hastalığı ve kireçlenmenin bazı şekilleri doğuştan gelen otoimmün 

hastalıklardır. Bu hastalıklarda, bağışıklık sistemi vücudun kendi hücrelerine 

veya dokularına karşı bir saldırı başlatır. Otoimmün hastalıkların nedeni ne 

olabilir? 

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

___________________________________ 

 

3. Anti-Serum, belirli bir mikroba karşı antikorları içeren kan serumudur, bazen 

hepatit A’nın yaygın olduğu ülkelere yolculuk yapacak insanları korumak 

için enjekte edilir. Ancak, bağışıklık genellikle sadece birkaç hafta veya 

birkaç ay sürer. Bunun nedeni ne olabilir? 
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______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

___________________________________ 

 

4. AIDS, T hücrelerini yok eden veya devre dışı bırakan bir virüsün neden 

olduğu bir bağışıklık yetersizliği hastalığıdır. AIDS bağışıklık sistemine nasıl 

etki eder? 

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

___________________________________ 
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I. Attitude Measure Test 

 

 

 

5- Tutum/Davranış Ölçümü 

 

Açıklama: Aşağıdaki ifadeler hakkında fikir seviyenizi belirtmek için 5 puanlık 

ölçek (1 = Kesinlikle katılmıyorum, 2 = Katılmıyorum, 3 = Ne katılıyorum ne 

katılmıyorum, 4 = Katılıyorum 5 = Kesinlikle katılıyorum) üzerinden değerlendirme 

yapınız. 

 

 

K
es

in
li

k
le

 

K
a
tı
lm

ıy
o
ru

m
 

K
a
tı
lm

ıy
o
ru

m
 

K
a
ra
rs
ız
ım

 

K
a
tı
lı
yo

ru
m

 

K
es

in
li

k
le

 

K
a
tı
lı
yo

ru
m

 

1. Metin ilgi çekiciydi. 1 2 3 4 5 

2. Metnin okuması kolaydı. 1 2 3 4 5 

3. Resimler metni anlamak için bana 

yardımcı oldu.  

1 2 3 4 5 

4. Resimler metni daha ilgi çekici yaptı. 1 2 3 4 5 

5. Metin sıkıcıydı.  1 2 3 4 5 

6. Materyal ilgi çekiciydi. 1 2 3 4 5 

7. Materyaller yardımıyla içerik hakkında 

zihinsel görüntüler oluşturmak benim 

için kolaydı. 

1 2 3 4 5 

8. Materyali okurken heyecanlı hissettim. 1 2 3 4 5 

 


