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1.  

 

1.1  

 

In recent decades there has been extensive progress towards Technology 

Acceptance. Technology Acceptance could be seen as a study of variables that 

determine users’ intentions to use a specific technology. There have been developed 

many models in the field of technology acceptance. These models have been used in 

numerous previous studies. Each model tried to explain the determinants of 

Technology acceptance and especially usage behavior.  

The first model was the theory of reasoned action (TRA) (Fishbein & Ajzen, 1975). 

TRA was ancestor of the technology acceptance models. Attitudes and subjective 

norms are the two major constructs in TRA. Based on TRA, the Technology 

Acceptance Model (TAM) was developed to predict IT acceptance by using Perceived 

Usefulness and Perceived Ease of Use (Davis, 1989). TAM is the most popular model 

and it has been used in numerous studies regarding technology acceptance. TAM is 

also the basic model that I used in my research studies to answer my Ph.D. 

questions. 

Another important model was the Theory of Planned Behaviour (TPB) (Ajzen, 1991). 

TPB is also based in TRA. TPB added the construct of Perceived Behavioural Control 

in TRA. TAM and TPB were combined in a hybrid model called the combined TAM 

and TPB (C-TAM-TPB) (Taylor & Todd, 1995). In 2000, TAM2 was suggested by adding 

the construct of Subjective Norm in the original TAM (Venkatesh & Davis, 2000). 

Finally, Venkatesh, Morris, Davis, & F.D. Davis (2003) proposed a unified model, 

called the unified theory of acceptance and use of technology (UTAUT), which 

summarizes the models that have been proposed in the past. 

As use of information technology becomes integral part of learning procedures, 

researchers explore what motivates learners to accept Learning Management 

Systems (LMS). Numerous researchers have identified variables that may explain the 
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use of computer based learning or assessment systems based on the Technology 

Acceptance Models.  

Computer Based Assessment (CBA), as part of e-learning or as a separate entity, 

helps students to evaluate their strengths and weaknesses (Joosten-ten Brinke, van 

Bruggen, Hermans, Burgers, Giesbers, Koper et al., 2007; Kaklauskas, Zavadskas, 

Pruskus, Vlasenko, Seniut, G. Kaklauskas et al., 2010). There are various methods 

such as: Essays, reports, projects, presentations, performances, dissertations and 

even exams, in which self-assessment can be used. In this days computer based 

assessment technologies have been developed in order to automate the assessment 

process (Charman & Elmes, 1998; Fluck, Pullen & Harper, 2009; Gvozdenko & 

Chambers, 2007). CBA offers opportunities for innovations in testing and assessment 

(e.g. Bennett, 1998; Scalise & Gifford, 2006) and it can be used in many different 

fields. Formative and summative assessments are the two major categories of CBA. 

Summative assessments help students to evaluate their effectiveness in learning. On 

the other hand, formative assessments help students in reaching their targets 

through appropriate feedbacks (Birenbaum, 1996; Turner & Gibbs, 2010). 

Furthermore, CBA offers many advantages to the academics and practitioners. The 

major advantages are: time reduction, test security, speed of results, cost, automatic 

record keeping for item analysis and distance learning (Bugbee, 1996; Drasgow & 

Olsen-Buchanan, 1999; Gvozdenko & Chambers, 2007; Mazzeo & Harvey, 1988; 

Mead & Drasgow, 1993; Parshall, Spray, Kalohn, & Davey, 2002; Smith & Caputi, 

2005; Thelwall 2000; Tseng, Macleod, & Wright, 1997). 

While CBA is increasingly being used as a training approach for the students, the 

issue of CBA acceptance has arisen. My Ph.D., to the best of my knowledge, is the 

first attempt towards the study of CBA acceptance. 

1.2  

 

Despite the many advantages of CBAs, they often fail to successfully adopt by the 

learners. Previous acceptance models provide useful information for the 
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implementation of new technologies; however they mainly focused on user’s 

perceptions regarding technology features without taking into consideration other 

important factors that influence technology acceptance such as learner’s personal 

characteristics or physiological data. The purpose and scope of my Ph.D. was to 

deliver an integrated acceptance model dedicated to CBA. To deliver this integrated 

model, I combined three different research fields which are the following: 

1) Information Systems acceptance theories (Personal Characteristics): I investigate 

the factors that influence user acceptance of an information technology system. The 

purpose of my Ph.D. was to extend further previous knowledge with variables more 

relevant with CBA and with user’s personal features such as culture, personality, 

learning style, gender and physiological data. 

2) Affective Learning: A computer-aided affective learning system aims at enhancing 

learning through the activation of an emotional state which is beneficial to learning. 

The purpose of my Ph.D. was to study the impact of Affective Feedback on Learner’s 

Behavioral Intention to use the CBA.  

3) NeuroIS: It is a new field that combines IS with neuroscience and 

neurophysiological theories and tools to better understand the development, use, 

and impact of information technologies (IT). Information Systems (IS) community is 

increasingly interested in employing neuroscience tools and methods in order to 

develop new theories concerning Human-Computer Interaction (HCI) and further 

understand IS acceptance models. The integration of these two scientific fields 

creates the NeuroIS field. Based on these principles, in my PH.D, l used neuroscience 

tools such as electroencephalogram (EEG) to better understand user-computer 

interactions through physiological data ant to introduce them into CBA acceptance.  

Consequently, since previous literature did not provide any study dedicated on CBA 

acceptance or on the integration of personalized and physiological data into the 

acceptance models, the purpose of my Ph.D. was to provide a small step forward 

these directions.  
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1.3  

 

Based on the previous literature regarding e-learning acceptance, I developed 

computer based assessment acceptance model (CBAAM). Chapter 2 provides a 

detailed analysis of CBAAM. CBAAM uses variables for previous known models and 

proposes three new variables regarding CBA. From Technology Acceptance Model 

(TAM) (Davis, 1989) adopt perceived ease of use (PEOU) and Perceived Usefulness 

(PU), from Unified Theory of Acceptance and Use of Technology (UTAUT) 

(Venkatesh, Morris, Davis, & F.D. Davis, 2003) adopt Social Influence (SI) and 

Facilitating Conditions (FC), Perceived Playfulness (PP) from an extended TAM 

version proposed by Moon and Kim (2001) and Computer Self Efficacy (CSE) from 

Compeau and Higgins (1995). In addition CBAAM proposes Perceived Importance (PI) 

(chapter 4), Content (C) and Goal Expectancy (GE) in order to explain the intention to 

use a CBA from students (Terzis & Economides, 2011a).  

Since I develop a core model (CBAAM) to explain learners’ behavioral intentions to 

use the CBA, I tried to extend it further via the combination of the three 

aforementioned research fields (1. Information Systems acceptance theories, 2. 

Affective Learning, 3. NeuroIS).  

1.3.1 Contribution to Information Systems acceptance theories (Personal 

Characteristics) 

After the development of CBAAM, I examine if the determinants of behavioral 

intention to use the CBA have the same impact in continuance usage. Therefore, in 

chapter 3, I develop an acceptance model dedicated on Continuance usage of the 

CBA. I used learners’ expectations before CBA’s use and their perceptions after CBA’s 

use to measure if the difference between expectations and perceptions could 

estimate their behavioral intention to continue to use the CBA.  

One of the first extensions of CBAAM is the gender effect on CBAAM’s relationships 

(see Chapter 5). According to the results of this study, regarding gender differences, 

men are influenced to use CBA through Playfulness, Usefulness, Content and Social 
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Influence. On the other hand, women are mainly influenced to use CBA through 

Playfulness, Ease of Use, Content and Goal Expectancy. Thus, Playfulness and 

Content are also important for females as well, but not to the same degree as for 

men.  

Another extension of CBAAM with Personal Characteristics is the addition of the big 

five constructs of personality traits (see chapter 6). All five personality traits have a 

direct positive effect on a determinant of CBA acceptance; therefore I could assume 

that personality traits are useful predictors in exploring CBA acceptance. Particularly, 

Neuroticism has significant negative effect on Perceived Usefulness and on Goal 

Expectancy, Agreeableness determines Social Influence and Perceived Ease of Use, 

Conscientiousness defines Perceived Ease of Use, while Extroversion and Openness 

explain Perceived Importance.  

CBAAM is also extended with Cultural Dimensions (see chapter 7). The first study 

related with cultural dimensions was the examination of possible differences in 

computer based assessment acceptance between different cultures by applying 

CBAAM to Greek and Mexican students. Results indicate that ethnic or national 

culture plays important role on user’s behavioral intentions regarding CBA 

acceptance. In addition, I perform a study by measuring espoused cultural 

dimensions for each individual in order to estimate theirs effects on CBAAM’s 

relationships (see chapter 7). The results showed that cultural dimensions influence 

the relationships of CBAAM. Particularly, I found that Uncertainty Avoidance and 

Masculinity are the most influential national culture values affecting CBAAM. 

Another personal characteristic integrated in CBAAM is Learning Styles (See chapter 

8). I measure Learning styles for each student and I tried to highlight potential 

moderating effects on CBAAM’s relationships. The results show that students’ 

Learning Styles influence CBA’s acceptance. Particularly, Reflective and Sensory 

Learning Styles are the most important moderate determinants. 
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1.3.2 Contribution to Affective Learning – Technology Acceptance 

The main contributions of my Ph.D. related with Affective Learning and Technology 

Acceptance is the integration of CBAAM with Emotional Feedback and with User’s 

instant emotions (see chapters 9 and 10). However, I had first to estimate students’ 

instant emotions. Chapter 9 describes how I used FaceReader technology to capture 

and measure students’ instant emotions. Results showed that the FaceReader is an 

accurate and reliable instrument during CBA. Moreover, subchapter 9.1 provides 

useful information regarding the instant emotions that students experience during 

the CBA. Subchapter 9.2 highlights the instant emotions that influence learner’s 

behavioral intention to use the CBA. Particularly, Happy, Surprise and Angry instant 

emotions have significant positive moderate effect on relationships between 

Playfulness, Usefulness, Ease of Use, Content and Behavioral Intention to use the 

CBA while Fear and Sad have significant negative effect on relationships between 

Playfulness, Usefulness, Content and Behavioral Intention to use the CBA.   

The second contribution related to Affective Learning was the introduction of the 

Emotional Feedback to Technology Acceptance. My study indicates that Emotional 

Feedback is a significant determinant for Behavioral Intention to Use the CBA, 

Perceived Playfulness, Perceived Usefulness, Perceived Ease of Use, Content and 

Facilitating Conditions. 

To the best of my Knowledge it is the first time that instant emotions and emotional 

feedback introduced into the technology acceptance models. 

1.3.3 Contribution to NeuroIS 

Another significant contribution of my Ph.D. is the introduction of physiological data 

(Electroencephalography data) into Technology Acceptance Model. The findings of 

this study suggest that frontal asymmetry predicts student’s perceptions regarding 

playfulness, usefulness and ease of use. In general, results showed that the more 

students’ left frontal cortex was activated while interacting with the CBA, the more 

they reported their experience with the system as playful, useful and easy to use 

(see chapter 11). Thus, my Ph.D. provides evidence that activity in the areas of 
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frontal lobes of the brain determines the three most important variables of IS 

acceptance. In that sense, the findings of this study clearly imply that frontal cortex 

may hold a vital role in NeuroIS research and as such it should be further examined 

in the future.   
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Chapters 2 & 3 & 4 introduce Computer Based Assessment Model (CBAAM), which is 

the core of this Ph.D. and specify its research field. Chapter 2 describes the most 

important determinants of learners’ behavioral intention to use the CBA. Chapter 3 

customizes CBAAM to explain continuance usage, while Chapter 3 extends CBAAM 

with Perceived Importance.  

Chapters 5 -8 include research, developed and evaluated in the context of this Ph.D., 

concerning the extension of the CBAAM with personalized data. Particularly, Chapter 

5 examines the gender effect on CBA acceptance, chapter 6 examines Student’s 

Personality Traits effect on CBA acceptance, chapter 7 evaluate students’ cultural 

dimensions effect on CBA acceptance, while chapter 8 presents the effect of 

Students’ Learning Styles on CBA acceptance. 

Chapters 9 & 10 introduce affective learning elements to technology acceptance. 

First, chapter 9 demonstrates the recognition of instant emotions through facial 

expressions and provides empirical data for the emotional states experienced by 

students during the CBA. Moreover, for first time it presents how instant emotions 

influence students’ behavioral intentions and perceptions to use the CBA. 

Furthermore, chapter 10 displays how the emotional feedback stimulates the most 

important determinants of behavioral intention to use the CBA. 

Chapter 11 presents the innovative idea to use electroencephalogram (EEG) in order 

to measure and determine user’s perceptions regarding the usefulness, playfulness 

and ease of use of the CBA. In other words, chapter 11 introduces physiological data 

into technology acceptance theories for first time.   

Finally, Chapter 12 summarizes the main contributions of this Ph.D. and presents 

directions for future research. 

 

 

 



25 

 

2. 

 

2.1.  

Assessment is a very important supplementary of the educational process because it 

measures the students’ learning (e.g. Joosten-ten Brinke, van Bruggen, Hermans, 

Burgers, Giesbers, Koper et al., 2007). Examples of new types of assessment are 

portfolio assessment, performance assessment, self-assessment and peer 

assessment (e.g. Peat & Franklin, 2002). Self-assessment in an educational setting 

involves students making judgments about their own work. Students can make 

assessment decisions regarding their own essays, reports, projects, presentations, 

performances, dissertations and even exams. Self-assessment can be extremely 

valuable in helping students critique their own work and form judgments about its 

strengths and weaknesses (Kaklauskas, Zavadskas, Pruskus, Vlasenko, Seniut, G. 

Kaklauskas et al., 2010). Recently, information and communication technology has 

been used in assessments. Computer based assessment (CBA) technologies have 

been proposed as a solution to mechanise the assessment process (Charman & 

Elmes, 1998). CBA offers enormous prospect for innovations in testing and 

assessment (e.g. Bennett, 1998) and it can be used in many different contexts. CBA 

can be categorized into formative and summative assessment. Summative 

assessments help to establish whether students have attained the goals set for 

them. Formative assessments provide prescriptive feedback to assist students in 

reaching their goals (Birenbaum, 1996). 

In this days, CBA is very popular because it provides many advantages to the 

academics and practitioners like test security, cost and time reduction, speed of 

results, automatic record keeping for item analysis and distance learning (Bugbee, 

1996; Drasgow & Olsen-Buchanan, 1999; Mazzeo & Harvey, 1988; Mead & Drasgow, 

1993; Parshall, Spray, Kalohn & Davey, 2002; Smith & Caputi, 2005; Thelwall 2000; 

Tseng, Macleod & Wright, 1997). 
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Previous studies show that students prefer the computerized than the written 

assessment. Students find the use of CBA more promising, credible, objective, fair, 

interesting, fun, fast and less difficult or stressful (Croft, Danson, Dawson, & Ward, 

2001; Sambell, A. Sambell, & Sexton, 1999). This chapter tries to figure out which 

factors affect the students’ acceptance and intention to use of CBA. Although there 

are previous studies on acceptance of learning management systems (LMS), there 

was not any previous study on acceptance of CBA. The next section describes the 

most related previous studies. After the literature review, the methodology and the 

results of the proposed research model are described. Finally, the results are 

discussed, along with some conclusions and future research. 

 

2.2.  

 

Learning systems acceptance models were based on previous research regarding 

information systems acceptance. There are nine principal models in the field of IT 

acceptance. These models have been used in numerous previous studies. Each 

model tried to explain the determinants of IT acceptance and especially usage 

behavior. To continue, I describe each model and the variables that were proposed 

as the main ancestors of IT acceptance.  

The first model was the theory of reasoned action (TRA) (Fishbein & Ajzen, 1975). 

TRA was ancestor of the IT acceptance models. Attitudes and subjective norms are 

the two major constructs in TRA. Based on TRA, the technology acceptance model 

(TAM) was developed to predict IT acceptance by using Perceived Usefulness and 

Perceived Ease of Use (Davis, 1989). TAM is the most popular model and it has been 

used in numerous studies regarding technology acceptance. 

In parallel, the motivational model (MM) was employed by Davis, Bagozzi, & 

Warshaw (1992) using the constructs of Extrinsic Motivation and Intrinsic 

Motivation. Another important model was the theory of planned behaviour (TPB) 

(Ajzen, 1991). TPB is also based in TRA. TPB added the construct of Perceived 

Behavioural Control in TRA. TAM and TPB were combined in a hybrid model called 
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the combined TAM and TPB (C-TAM-TPB) (Taylor & Todd, 1995).  In 2000, TAM2 was 

suggested by adding the construct of Subjective Norm in the original TAM 

(Venkatesh & Davis, 2000). Other major models in the field of IT acceptance are the 

social cognitive theory (SCT) (Bandura, 1986; Compeau & Higgins, 1995), the model 

of PC utilisation (MPCU) (Thompson, Higgins, & Howell, 1991; Triandis, 1977) and the 

innovation diffusion theory (IDT) (Moore & Benbasat, 1991; Rogers, 2003). Finally, 

Venkatesh, Morris, Davis, & F.D. Davis (2003) proposed a unified model, called the 

unified theory of acceptance and use of technology (UTAUT), which uses constructs 

from the eight models mentioned above. 

UTUAT explains that the core determinants of IT acceptance are four variables and 

the other four variables are moderators of the main relationships. UTUAT states that 

Performance Expectancy which is an extension of Usefulness from TAM, Effort 

Expectancy which is an extension of Ease of Use from TAM, Social Influence and 

Facilitating Conditions are determinants of Behavioural Intention or Use Behaviour, 

and that Gender, Age, Experience and Voluntariness of use have moderating effects 

on the acceptance of IT. 

However, computerized learning systems are used by a specific user group. Thus, 

previous models cannot fully reflect e-learners’ motives, requiring a search for 

additional intrinsic motivation factors (Ong et al., 2004). 

From the previous models many variables have been used to explain the acceptance 

and the intension to use an e-learning system (e.g. Ong, Lai & Wang, 2004; Teo, 

2009). Perceived Usefulness and Perceived Ease of Use from TAM has been used in 

many studies regarding e-learning acceptance (e.g. Ong et al. 2004; Yi & Hwang, 

2003). UTUAT has been also used to explain an e-learning system adoption (e.g. 

Wang, Wu, & Wang, 2009). Other researchers used only some variables like 

Facilitating Conditions or Social Influence in their proposed models (e.g. Teo, 2009). 

Moreover some studies added variables more relevant with the learning procedure. 

Wang et al. (2009) used Perceived Playfulness from Moon and Kim (2001) and Self-

Management of Learning which is defined as the self-discipline and the ability in 

autonomous learning (Smith, Murphy, & Mahoney, 2003), in order to explain 
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intention to use. Yi and Hwang 2003 used Enjoyment which explains that using a 

computer system is perceived to be personally enjoyable in its own right aside from 

the instrumental value of the technology (Davis et al., 1992). Moreover, they 

introduced Learning Goal Orientation which was defined as the individual’s approach 

to a task in order to understand something new or to enhance his/her level of 

competence, and Application Specific Self Efficacy (Yi & Hwang, 2003). Van Raaij and 

Schepers (2008) added Personal Innovativeness in the domain of IT, which is defined 

as the willingness of an individual to try out any new information technology 

(Agarwal & Prasad, 1999). Shih (2008) contributes to the IT acceptance literature 

with two variables: Personal Outcome Expectations, which is the outcome 

expectancy estimated by an individual regarding whether a particular behavior will 

result in requisite outcomes (Bandura, 1977); and Perceived Behavioral Control, 

which is the individual perceptions of his/her control over the Web-based system for 

learning (Shih, 2008). In addition, many researchers developed causal models to 

explain a learner’s satisfaction (e.g. Sun, Tsai, Finger, Chen, & Yeh, 2008; Wang, 

2003). Table 1 summarizes the constructs and the related causal links that I used 

from previous studies to develop this model. 

Table 1. Summary of selected constructs & causal links 

Construct Related causal links Support evidence 

Perceived 

Usefulness 

PU → Intention to Use  Ong, Lai & Wang, 2004; Padilla-

Melendez, Garrido-Moreno, & Del 

Aguila-Obra, 2008; Ong & Lai, 2006; 

Landry, Griffeth, & Hartman, 2006; 

Teo, 2009; Yi & Hwang, 2003; Van 

Raaij & Schepers, 2008; Lee, 2008 

PU → Attitude  Ngai, Poon, & Chan, 2007 

Perceives Ease of 

Use 

PEOU → Intention to 

Use 

Ong, Lai & Wang, 2004; Padilla-

Melendez, Garrido-Moreno, & Del 

Aguila-Obra, 2008; Ong & Lai, 2006; 

Landry, Griffeth, & Hartman, 2006; 

Teo, 2009; Yi & Hwang, 2003; Van 

Raaij & Schepers, 2008; Liao, & Lu, 
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2008; Lee, 2008 

PEOU → Attitude Ngai, Poon, & Chan, 2007 

Social Influence SI→ Intention to Use Wang, Wu, & Wang, 2009; Van Raaij 

& Schepers, 2008 

Perceived 

Playfulness 

PP→ Intention to Use Wang, Wu, & Wang, 2009 

Self-management 

of learning 

SMOL→ Intention to 

Use 

Wang, Wu, & Wang, 2009 

Computer Self-

Efficacy 

CSE → Intention to Use Padilla-Melendez, Garrido-Moreno, & 

Del Aguila-Obra, 2008 

CSE → PU, PEOU Ong, Lai & Wang, 2004; Ong & Lai, 

2006; Teo, 2009 

Facilitating 

conditions  

FC → Attitude Teo, 2009; Teo, Lee, & Chai, 2008 

 

Learning Goal 

Orientation 

LGO → E, ASSE Yi & Hwang, 2003 

Personal Outcome 

Expectations 

POE → Intention to 

Use, Attitude 

Shih, 2008 

Content Content → Satisfaction Wang, 2003; Shee, & Wang, 2008 

 

Moreover, other previous studies suggested that e-learning adoption could be 

framed around three key factors: individual, system and organisational. Analysis of 

these factors suggests that each key factor could be further framed around sub 

factor groupings (Nanaykkara, 2007). Another study used six dimensions to assess 

the adoption’s factors, including student dimension, instructor dimension, course 

dimension, technology dimension, design dimension, and environment dimension 

(Sun et al., 2008). Based on the literature review of the e-learning adoption and the 

CBA, this chapter develops a causal model to explain the intention to use of a CBA 

(Figure 1).  
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2.3.  

 

2.3.1 Perceived Playfulness 

Perceived Playfulness (PP) was first introduced in an acceptance model as an intrinsic 

salient belief that is formed from the individual’s subjective experience with the 

system (Moon & Kim, 2001). Moon and Kim based on the Csikszentimihalyi's (1975) 

and Deci's (1985) works extended TAM by adding the Perceived Playfulness. 

Perceived Playfulness is defined by three dimensions:  

Concentration: If the user is concentrated on the activity. 

Curiosity: If the user’s cognitive curiosity is aroused (Malone, 1981a; 1981b). 

Enjoyment: If the user enjoys the interaction with the system. 

These three dimensions are linked and interdependent, but they are not always 

observed together in practice. Thus each dimension does not reflect the total 

interaction. These three dimensions of Perceived Playfulness are very important 

factors for the successful implementation of a CBA. A CBA must hold the learner’s 

concentration, curiosity and enjoyment at high levels. Thus, I believe that Perceived 

Playfulness will have a positive effect on the Behavioural Intention. Therefore I 

hypothesized: 

H1: Perceived Playfulness will have a positive effect on the Behavioural Intention. 

2.3.2 Perceived Usefulness 

Perceived Usefulness (PU) is defined as the degree to which a person believes that 

using a particular system will enhance his/her job performance (Davis, 1989). Many 

researchers provide evidences of the effect of Perceived Usefulness on the 

Behavioural Intention to use a learning system (e.g. Lee, 2008; Ong & Lai, 2006; Van 

Raaij & Schepers, 2008). Likewise, learners may believe that a CBA system will 

improve their knowledge, comprehension and performance for the course. 

Moreover, if the CBA is useful for the learner then it will help to increase the 



31 

 

learner’s concentration, curiosity and probably enjoyment. So, I expect a positive 

effect of Perceived Usefulness on Perceived Playfulness. This link creates an indirect 

effect of Perceived Usefulness on the Behavioural Intention through the Perceived 

Playfulness. Therefore, I hypothesized: 

H2: Perceived Usefulness will have a positive effect on the Behavioural Intention to 

use CBA.  

H3: Perceived Usefulness will have a positive effect on Perceived Playfulness. 

 

2.3.3 Perceived Ease of Use 

Perceived Ease of Use (PEOU) is defined as the degree to which a person believes 

that using the system would be free of effort (Davis, 1989). Previous research has 

shown that the Perceived Ease of Use is expected to influence directly Perceived 

Usefulness and Behavioral Intention to Use (Agarwal & Prasad, 1999; Hu, Chau, 

Sheng, & Tam, 1999; Venkatesh, 1999; Venkatesh & Davis, 1996). Perceived Ease of 

Use will enhance Perceived Playfulness, because ease of use provides a smooth use 

of the system without annoying disturbances. So, I expect a positive effect of 

Perceived Ease of Use on Perceived Playfulness. Furthermore, Perceived Ease of Use 

affects indirectly the Behavioural Intention to use, through its effect on Perceived 

Usefulness and on Perceived Playfulness. 

H4: Perceived Ease of Use will have a positive effect on the Behavioural Intention to 

use CBA.  

H5: Perceived Ease of Use will have a positive effect on Perceived Usefulness. 

H6: Perceived Ease of Use will have a positive effect on Perceived Playfulness. 

2.3.4 Computer Self Efficacy 

Computer Self Efficacy (CSE) is defined as the individual’s perceptions of his/her 

capacity to use computers (Compeau & Higgins, 1995). Previous results show that a 

causal link exists between Computer Self Efficacy and Perceived Ease of Use 
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(Agarwal, Sambamurthy, & Stair, 2000; Padilla-Melendez, Garrido-Moreno, & Del 

Aguila-Obra, 2008; Venkatesh & Davis, 1996). Thus CSE has an important direct 

effect on PEOU and an indirect on Behavioural Intention to use the system. 

In a CBA, computer self-efficacy affects students in various ways. For example, 

students with better IT skills gain significant time by clicking or typing quicker. Time 

is a very important factor in a CBA. So, the CSE variable must be included for a better 

explanation of CBA acceptance. 

H7: Computer Self Efficacy will have a positive effect on Perceived Ease of Use. 

2.3.5 Social Influence 

Taylor and Todd (1995) suggest the Social Influence (SI) as the effect of other 

people’s opinion, superior influence, and peer influence. Social Influence can be 

defined by three elements: Subjective Norm, Image and Voluntariness (Karahanna & 

Straub, 1999). Previous models used the following constructs to measured social 

influence: Social factors (MPCU), Image (IDT) and Subjective Norm (TRA, TPB, C-TAM-

TPB and TAM2) (Venkatesh et al., 2003). TAM2 proposes that Subjective Norm and 

Image will influence users’ perceptions about the system’s usefulness. TAM2 also 

suggests that subjective norm has no direct effect on the Behavioural Intention if the 

usage of the system is voluntary. Finally, in the UTUAT model which summarizes the 

previous eight models, Social Influence is one of the four major determinants of 

Behavioural Intention. A number of technology acceptance researches used Social 

Influence into their proposed models and found useful results (e.g. Agarwal & 

Karahanna, 2000; Karahanna & Straub, 1999; Lu, Yu, Liu, & Yao, 2003; Taylor & Todd, 

1995; Venkatesh & Davis, 2000; Venkatesh et al., 2003). Likewise Social Influence has 

been used into proposed models for LMS (e.g. Wang et al., 2009). 

Many students feel unsecure regarding the use of CBA. They may had never used 

before a similar system. They are discussing among them about CBA. I believe that 

students will consider the opinions of their colleagues, their friends and their 

seniors. Furthermore, the major topic in their discussions is the Perceived Usefulness 

and the added value of the system. Thus, Social Influence will have a direct effect on 
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Perceived Usefulness. In this case, CBA is voluntary. Based on the suggestion for the 

voluntariness in TAM2, I will not examine the effect of the Social Influence on 

Behavioural Intention.  

H8: Social Influence will have a positive effect on Perceived Usefulness. 

2.3.6 Facilitating Conditions 

Facilitating Conditions (FC) are factors that influence an individual’s belief to perform 

a procedure. FC have many different aspects. FC’s definition depends on the system 

and the process or the persons that will provide them. For example, an aspect of FC 

could be technical support such as helpdesks and online support services. Another 

given explanation is that FC have to do with resource factors such as time and 

money (Lu, Liu, Yu, & Wang, 2008). FC can also be defined by the policies, 

regulations, and legal environment of a system. Communication activities and active 

participation of organizational staff could be also defined as FC (Bueno & Salmeron, 

2008). 

In this study I define as FC mainly the support during the CBA. The CBA must have 

tools to help students when they meet difficulties with the system. Furthermore, if 

the CBA take place in the university, an expert has to attend during the CBA to 

overcome students’ queries concerning the use of CBA or even the content of the 

questions. So, I hypothesized a positive effect of FC on PEOU. 

H9:  Facilitating Conditions will have a positive effect on Perceived Ease of Use. 

2.3.7 Goal Expectancy 

Previous studies described the need of self-direction and goal orientation in distance 

learning (Smith et al., 2003; Yi & Hwang, 2003). Smith et al. (2003) proposed self-

management of learning as the extent to which an individual feels he/she is self-

disciplined and can engage in autonomous learning. Furthermore, Yi & Hwang (2003) 

introduced Learning Goal Orientation as an indirect determinant of e-learning 

acceptance based on Nicholls (1984) research. Nicholls (1984) proposed that there 

are two types of goals. The first is Learning Goal Orientation and the second is 
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Performance Goal Orientation. Individuals with Learning Goal Orientation want to 

understand something new or to enhance their level of competence. In contrast, 

individuals with Performance Goal Orientation see ability as a fixed entity that 

reveals their intellectual capacity. Moreover, Shih (2008) introduced Personal 

Outcome Expectations as an ancestor of intention to use based on Vroom’ (1964) 

and Bandura’s (1986) works. Vroom proposed that increased outcome expectancy 

also increases individual motivation to perform the act. Bandura’s (1986) results 

enforced this theory, because he proposed that expectations regarding the 

consequences of a behavior strongly influenced individual actions.  

Motivated by such previous studies, I proposed Goal Expectancy (GE). Goal 

Expectancy (GE) is a variable that influences an individual’s belief that he/she is 

prepared properly to use CBA. I define two dimensions of this variable. Firstly, in a 

summative assessment like this experiment, students have to study and be prepared 

in order to answer correctly the questions. So, the first dimension is student’s 

preparation to take the CBA. This dimension measures if a student is satisfied with 

his/her preparation, it does not measure preparation from qualitative or quantitative 

aspects. The second dimension involves the desirable level of success for each 

student. Before the assessment, each student tries to predict his/her performance 

based on his/her study and the hypothetical difficulty level of the assessment. The 

student sets a goal regarding a percentage of correct answers that provide him/her a 

satisfying performance. I believe that GE is highly correlated with Perceived 

Usefulness. However, the sign of the effect of GE on PU depends on the 

assessment’s type. In a summative assessment, I expect that GE will have a positive 

effect on PU. The reason is that a well prepared student will find more useful the 

assessment, because he/she will be able to understand the questions and answer 

them. On the contrary, in a formative assessment the effect might change sign. In 

this type of assessment the added value is the feedback that a CBA provides to the 

students in order to understand better the educational material. Students use 

formative assessment more to learn than to test their knowledge. So, GE might have 

negative effect on the PU of a formative assessment. Thus, I examine the positive 

effect of GE on PU. Furthermore, GE is expected to have a positive impact on 
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Perceived Playfulness (PP). A well prepared student will satisfy better the three 

dimensions of PP. The student will stay focus on the CBA, because he/she wants to 

satisfy his/her expectations for a good performance. Moreover, the well prepared 

student with great expectations will enjoy the interaction with the system since 

he/she will be able to answer the questions correctly. Thus I hypothesized: 

H10: Goal Expectancy will have a positive effect on Perceived Usefulness. 

H11: Goal Expectancy will have a positive effect on Perceived Playfulness. 

2.3.8 Content 

E-learning systems use ICT in order to automate content transmission. Based on Doll 

and Torkzadeh (1988), Wang (2003) proposed Content as one of the determinants of 

e-learner satisfaction. Wang’s items for the construct Content examined if the 

content was up-to-date, sufficient, and useful and if the content fitted users’ needs. 

Moreover, Shee and Wang (2008) proposed that System Content variable has great 

value in learners’ satisfaction. They also mentioned the need of non-technical 

experts, such as teachers during the construction, the operation and the 

maintenance of the system.  

Certainly, CBA is highly correlated with the content of the course. The questions of 

the CBA are based on the course content. Instructors use CBA to identify students’ 

progress. Likewise, students have the opportunity to identify their weaknesses using 

the CBA. Students may use CBA in order to learn and practice better the content of 

the course. In this study, I examine two different dimensions of the Content. Firstly, 

it is the course’s content. I believe that the content could affect CBA’s usefulness and 

playfulness. Students evaluate their courses with regards to their content. The 

content may affect if a course is difficult or easy, interesting or boring, useful or not 

useful. The second dimension concerns questions’ content in the CBA. Critical issues 

rise up for the content of the questions. In this research, I examine if the questions 

were clear, understandable and relative with the course’s content. Since I examine 

content using new items different from the previous studies and for different 

purpose, I can support that Content in this study is a different construct. Thus I 
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examine if the Content variable will have direct effect on Behavioural Intention, 

Perceived Usefulness, Perceived Playfulness and Goal Expectancy. 

H12: Content will have a positive effect on Perceived Usefulness. 

H13: Content will have a positive effect on Perceived Playfulness. 

H14: Content will have a positive effect on Goal Expectancy. 

H15: Content will have a positive effect on the Behavioral Intention to Use CBA. 

 

 

Figure1. Research model (CBAAM). 

 

2.4.  

 

2.4.1 Research Participants and data collection 

The participants in this study were 173 first-year students enrolled in an introductory 

informatics course, in the Department of Economic Sciences of a Greek University. 

The course was composed of two modules: Theory and Practice. The theoretic 

module introduced general concepts of ICT and the practical module introduced the 
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use of Word Processing and Internet use. The assessment had questions from both 

theory and practice. 

From the construct Computer Self Efficacy with mean = 5.03 and SD = 1.2, I am able 

to understand that students perceived that they knew the basic use of a Personal 

Computer (PC). The main reasons of students’ familiarity with the PC were that most 

of them attended computer lessons at high school and used PC for internet browsing 

and video game playing. The use of the CBA was voluntary. There were 117 females 

(67%) and 56 males (33%). The average age of students was 18.4 (SD=1.01). The 

duration of the CBA was 45 min for 45 multiple choice questions. Each question had 

4 possible answers. The questions’ appearance was randomized. After the end of the 

CBA, each student had to answer the survey which consisted of 29 questions 

(Appendix 1).  

The use of the CBA system was very simple. The student had only to choose the right 

answer and then he/she had to push the “next” button. Figure 2 shows the 

assessment’s interface through a sample question. Each page had the question, the 

four possible answers and the “next” button. The text was in Greek. So, teachers did 

not give any other special instruction at the beginning. They only helped few 

students that were not very comfortable with the use of the assessment and they 

asked information on its use. The design and the aesthetics of the system were very 

simple on purpose, because I would like this model to be uninfluenced from the 

effects of these two factors. The CBA was built in a Windows XP machine using 

JavaScript with Perl CGI on Apache web server with MySQL (Figure 3). 
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Figure 2. Sample question. 

 

 

 

 

Figure 3. Assessment’s architecture. 
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2.4.2 Measures 

In order to examine the nine latent constructs of the model, I adapted items based 

on previous studies. A modification of the items was necessary regarding the 

students’ language and the use of the CBA, in order to be relevant to this study. The 

first modification of the items was the substitution of the word Learning System or 

Information System with the word CBA. For example, the item “Using the e-learning 

system enhances my effectiveness” was substituted by the “Using the CBA enhances 

my effectiveness”. Moreover, the questionnaire was developed in English and then 

translated into Greek. The translation was made by certified translators to ensure 

linguistic equivalence. All items were measured on a seven point Likert-type scale 

with 1 = strongly disagree to 7 = strongly agree. These items have been used 

extensively in several previous studies of acceptance. For Perceived Usefulness (PU) 

three items were adopted from Davis (1989).  From the same study I adopted three 

items for Perceived Ease of Use (PEOU) (Davis, 1989). For Computer Self Efficacy 

(CSE) I used four items adapted from Compeau and Higgins (1995) which also have 

been used by other studies (e.g. Teo, 2009). Four items from the UTUAT were 

adapted for the Social Influence (SI) construct (Venkatesh et al., 2003). For 

Facilitating Conditions (FC) I used two items (Thompson, Higgins, & Howell, 1991). 

The four Items for Perceived Playfulness (PP) were based on two studies (Moon & 

Kim 2001; Wang et al., 2009).  Content and Goal Expectancy (GE) constructs were 

measured using four and three items respectively that were developed by us. Finally, 

for Behavioral Intention to Use, I adapted 3 items from Davis (1989). To conclude, 

this measurement instrument consists of 30 items and this research model consists 

of nine constructs (Appendix 1). 

2.5.  

 

The technique of partial least-squares (PLS) analysis was used to analyze the 

measurement and the structural model. PLS (Chin, 1998; Falk & Miller, 1992; Wold, 

1982) and Linear Structural Relations (LISREL) (Joreskog & Sorbom, 1993) are the 

most common structural equation modeling (SEM) techniques. LISREL is a 
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covariance-based SEM technique and it uses a maximum likelihood function to 

obtain estimators in models. On the other side, PLS is component-based and uses a 

least-squares estimation procedure. PLS is more suitable for this research because it 

provides several advantages. The main advantages of PLS for testing are: (1) fewer 

demands on residual distributions; (2) smaller sample; (3) wider number of 

constructs and/or indicators (Falk & Miller, 1992; Chin, 1998); (4) testing theories in 

early stages of development (Fornell & Bookstein, 1982); (5) better for prediction. 

Regarding sample size, the minimum recommended value is defined by the two 

following guidelines: (a) 10 times larger than the number of items for the most 

complex construct; (b) 10 times the largest number of independent variables 

impacting a dependent variable (Chin, 1998).  If the larger value of the two 

guidelines is supported then the sample size is large enough. The proposed model 

has four independent variables impacting a dependent variable (Perceived 

Usefulness). Thus, this sample of 173 participants exceeded the recommended value 

of 40.  Previous PLS studies for technology adoption have found reliable results using 

smaller sample sizes (So & Bolloju, 2005; Venkatesh & Davis, 2000). In addition, 

many studies on technology acceptance on learning systems used PLS analysis (e.g. 

Han, 2003; Hsu, Chen, Chiu, & Ju, 2007; Van Raaij & Schepers, 2008; Zhang, Zhao, & 

Tan, 2008; Yi & Hwang, 2003). 

The internal consistency, convergent validity and discriminant validity prove the 

reliability and validity of the measurement model (Barclay, Higgins, & Thompson, 

1995; Wixon & Watson, 2001). The first step of analysis is the assessment of items’ 

factor loadings on the corresponded constructs. A value higher than 0.7 is acceptable 

(e.g. Teo, 1999). Moreover, items should load more strongly on their own 

corresponded variables than on other variables in the model to satisfy the 

discriminant validity. Regarding the discriminant validity, I also have to measure AVE 

(Average Variance Extracted). AVE should be larger than 0.5 and the AVE’s squared 

root of each construct should be greater than any correlation with every other 

construct (Barclay et al., 1995; Chin, 1998; Fornell & Larcker, 1981). Furthermore, a 

composite reliability greater than 0.7 is considered adequate (Agarwal & Karahanna, 

2000; Compeau, Higgins, & Huff, 1999).  
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The structural model and hypotheses are assessed mainly by two criteria: (1) by 

examining the variance measured for (R2) by the antecedent constructs. Cohen 

(1988) proposed 0.2, 0.13 and 0.26 as small, medium and large variance respectively; 

(2) the significance of the path coefficients and total effects by using bootstrapping 

procedure and calculating the t-values.  

Until recently, there was not any overall goodness-of-fit criterion for the PLS 

analysis. Nevertheless, a global criterion of goodness of fit (GoF) has been proposed 

by Tenenhaus, Amato, & Vinzi (2004). GoF provides an overall prediction 

performance of the model based on the performance of the measurement and the 

structural model together. The GoF is estimated as the geometric mean of the 

average communality in the measurement model (AVE) and the average R2 of the 

endogenous variables. Based on the acceptable values of AVE and R2, I assumed that 

the values of GoF were defined as small (0.10), medium (0.25) and large (0.36). 

SmartPLS 2.0 was used for data analysis (Ringle, Wende, & Will, 2005). SmartPLS 

uses the partial least squares (PLS) method. It is similar to the PLS-Graph. I preferred 

SmartPLS because is a freeware with improved graphical interface.  

2.6.  

 

2.6.1 Convergent Validity 

In this section I demonstrate the data analysis’ results. As I mentioned in the 

previous section, convergent validity can be shown by three measurements: (1) item 

reliability of each measure by using factor loading (>0.7), (2) composite reliability of 

each construct (>0.7) and (3) the average variance extracted (>0.5). Table 2 confirms 

the convergent validity. All the factor loadings of the items in the measurement 

model exceed the demand value. Moreover, the composite reliability and the 

average variance extracted exceed the adequate values, respectively. 
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Table 2. Results for the Measurement Model 

Construct Items Mean Standard 

Deviation 

Factor 

Loading 

 

(>0.7)a 

Cronbach a 

 

 

(>0.7) a 

Composite 

Reliability 

 

(>0.7) a 

Average 

variance 

extracted 

(>0.5) a 

Perceived Playfulness 5.46 1.02  0.8444 0.8955 0.6822 

PP1   0.7672    

PP2   0.8501    

PP3   0.8411    

PP4   0.8426    

Perceived Usefulness 5.77 0.96  0.8183 0.8920 0.7336 

PU1   0.8322    

PU2   0.8797    

PU3   0.8568    

Perceived Ease of Use 5.77 1  0.7900 0.8782 0.7072 

PEOU1   0.8424    

PEOU2   0.9046    

PEOU3   0.7704    

Computer Self Efficacy 5.03 1.2  0.9009 0.9301 0.7690 

CSE1   0.8655    

CSE2   0.8642    

CSE3   0.9015    

CSE4   0.876    

Social Influence 6.1 0.86  0.7952 0.8676 0.6227 

SI1   0.8292    

SI2   0.8732    

SI3   0.7257    



43 

 

SI4   0.717    

Facilitating Conditions 6.62 0.69  0.8755 0.9411 0.8888 

FC1   0.9511    

FC2   0.9343    

Goal Expectancy 5.02 1.01  0.7241 0.8385 0.6339 

GE1   0.8293    

GE2   0.7722    

GE3   0.786    

Content 5.63 0.86  0.7898 0.8625 0.6113 

C1   0.8211    

C2   0.7582    

C3   0.72    

C4   0.8233    

Behavioral Intention to 

Use 

6.00 1.06  0.8873 0.9306 0.8175 

BI1   0.9461    

BI2   0.9149    

BI3   0.8487    

a Indicates an acceptable level of reliability and validity. 

 

2.6.2 Discriminant validity 

This study used Fornell and Larcker (1981) test to verify the discriminant validity. 

Discriminant validity is supported when the square root of the average variance 

extracted (AVE) of a construct is higher than any correlation with another construct. 

This means that a construct correlation with its indicators is higher than with any 

other construct. In Table 3 the diagonal elements are the AVEs. All the AVEs are 

greater than any other correlation. Thus, the discriminant validity of the proposed 

research model is verified.  
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Table 3. Discriminant validity for the measurement model 

      

Construct                  PP PU PEOU CSE SI FC GE C BI 

PP 0.826         

PU 0.577 0.857        

PEOU 0.496 0.514 0.841       

CSE 0.377 0.256 0.330 0.877      

SI 0.463 0.489 0.358 0.256 0.789     

FC 0.286 0.258 0.408 0.166 0.518 0.943    

GE 0.497 0.515 0.295 0.217 0.439 0.187 0.796   

C 0.567 0.554 0.522 0.403 0.504 0.483 0.494 0.782  

BI 0.656 0.522 0.524 0.345 0.325 0.287 0.382 0.502 0.904 

2.6.3 Testing Hypotheses 

SmartPLS 2.0 was also used to examine the statistical significance of the relations in 

the model. A bootstrap procedure with 1000 resamples was applied. Figure 4 and 

Table 4 summarize the results for the hypotheses. Regarding the Behavioral 

Intention to Use, I find a direct positive effect of Perceived Playfulness and Perceived 

Ease of Use but no direct effect of Perceived Usefulness and Content. Perceived 

Usefulness, Perceived Ease of Use, Content and Goal Expectancy have a direct 

positive effect on Perceived Playfulness. Social Influence, Perceived Ease of Use, 

Content and Goal Expectancy have a direct positive impact on Perceived Usefulness. 

Computer Self Efficacy and Facilitating Conditions both have a direct effect on 

Perceived Ease of Use. Finally, Content has a direct positive effect on Goal 

Expectancy. Thus, all the hypotheses were supported except the direct effects of 

Perceived Usefulness and Content on Behavioral Intention. However, the structural 

model has not only direct effects, but also indirect and total effects. Table 5 shows 

the direct, indirect and total effects. Total effects have all statistical significance. So, 

even if the direct effects of Perceived Usefulness and Content on Behavioral 

Intention were not supported, the total effects are supported.  
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Moreover, in the PLS analysis the R2 values are used as a goodeness-of-fit measure 

(Hulland, 1999). The model explains almost the 50% of variance in Behavioral 

Intention to Use. The total effects of PP (0.443), PU (0.229), PEOU (0.347) and C 

(0.300) are strong. This indicates that these 4 constructs are very important for the 

explanation of the Behavioral Intention to Use. Furthermore, C (0.411), PU (0.250), 

PEOU (0.256) and GE (0.262) explain 47% of the variance in Perceived Playfulness. 

These four variables are very important for the explanation of the variance in PP, but 

Content is the most important. Moreover, C (0.322), GE (0.260), SI (0.180), and PEOU 

(0.272) explain 47% of the variance in Perceived Usefulness. CSE (0.270) and FC 

(0.363) explain 24% of the variance in Perceived Ease of Use. Finally, Content (0.494) 

explains 25% of the variance in Goal Expectancy (Figure 4, Table 4). 

Table 4. Hypothesis testing results 

Hypothesis Path Path coefficient t value Results 

H1 PP -> BI 0.443*** 5.378 support 

H2 PU -> BI 0.118 1.316 not support 

H3 PU -> PP 0.250*** 3.213 support 

H4 PEOU -> BI 0.202*** 2.734 support 

H5 PEOU -> PU 0.272*** 3.269 support 

H6 PEOU -> PP 0.188** 2.120 support 

H7 CSE -> PEOU 0.270*** 4.779 support 

H8 SI -> PU 0.180** 2.512 support 

H9 FC -> PEOU 0.363*** 4.087 support 

H10 GE -> PU 0.260*** 3.327 support 

H11 GE -> PP 0.198** 2.101 support 

H12 C -> PU 0.193** 2.475 support 

H13 C -> PP 0.233*** 2.752 support 

H14 C -> GE 0.494*** 8.481 support 

H15 C -> BI 0.080 0.942 not support 

*p<0.1, **p<0.05, ***p<0.01 
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Figure 4. Path coefficients of the research model (CBAAM). 

Table 5. R2  and Direct, Indirect and Total effects 

Dependent 

Variables R
2
 Independent Variables 

Direct 

effect 

Indirect 

effect 

Total 

effect 

Perceived 

behavioral intention 0.498 Perceived Playfulness 0.443 0.000 0.443*** 

  Perceived Usefulness 0.118 0.111 0.229** 

  Perceived Ease of Use 0.202 0.145 0.347*** 

  Computer Self Efficacy 0.000 0.094 0.094*** 

  Social Influence 0.000 0.041 0.041*** 

  Facilitating Conditions 0.000 0.126 0.126*** 

  Goal Expectancy 0.000 0.147 0.147*** 

  Content 0.080 0.220 0.300* 

Perceived 

Playfulness 0.468 Perceived Usefulness 0.250 0.000 0.250** 

  Perceived Ease of Use 0.188 0.068 0.256*** 

  Computer Self Efficacy 0.000 0.069 0.069* 

  Social Influence 0.000 0.045 0.045* 

  Facilitating Conditions 0.000 0.093 0.093** 

  Goal Expectancy 0.198 0.064 0.262*** 
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  Content 0.233 0.178 0.411*** 

Perceived 

Usefulness 0.469 Perceived Ease of Use 0.272 0.000 0.272*** 

  Computer Self Efficacy 0.000 0.073 0.073*** 

  Social Influence 0.180 0.000 0.180** 

  Facilitating Conditions 0.000 0.099 0.099*** 

  Goal Expectancy 0.260 0.000 0.260*** 

  Content 0.193 0.129 0.322*** 

Perceived Ease of 

Use 0.237 Computer Self Efficacy 0.270 0.000 0.270*** 

  Facilitating Conditions 0.363 0.000 0.363*** 

Goal Expectancy 0.244 Content 0.494 0.000 0.494*** 

*p<0.1, **p<0.05, ***p<0.01 

 

2.6.4 Overall Model Fit 

Regarding the Overall Model Fit I used the Goodness of fit (GoF) criteria (Tenenhaus 

et al., 2004). As I mentioned in the previous section, GoF is defined as small (0.10), 

medium (0.25) and large (0.36). This model has a value of GoF = 0.55. This means 

that this research model has a good fit. 

 

2.7.  

 

Computer Based Assessment (CBA) is part of e-learning technologies. The aim of this 

study is to extend prior knowledge about the technology acceptance model and 

customized it for CBA. The results demonstrate that Perceived Playfulness and 

Perceived Ease of Use have direct effect on Behavioural Intention to Use, while 

Perceived Usefulness, Content, Computer Self Efficacy, Facilitating Conditions, Social 

Influence, and Goal Expectancy have an indirect impact on Behavioural Intention to 

use. This study confirms prior studies and the data supports this research 

measurement and structural model. 
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According to the direct effects on Behavioural Intention to Use, I conclude that when 

a CBA is playful and easy to use, it would be more likely for students to use it. This 

confirms previous studies. Perceived Ease of Use is one of the major constructs in 

TAM and the direct effect on Behavioural Intention was expected. Likewise, direct 

effect of Perceived Playfulness has been proved in previous studies (Moon & Kim, 

2001; Wang et al., 2009).  

To this best knowledge, Content is a construct that it has not been introduced before 

in an acceptance model in this manner. This hypothesis for a direct impact of the 

Content on Behavioural Intention was not confirmed. However, Content has a 

significant direct effect on the Perceived Usefulness, Perceived Playfulness and Goal 

Expectancy. Thus, Content has a strong indirect effect on Behavioural Intention 

through the three intervening variables.  Based on this results, when a CBA’s Content 

is designed carefully, CBA would be more useful and playful for the students, so it 

would be more likely to be used. Moreover, students’ Goal Expectancy is affected by 

the CBA’s Content.  

Another new construct is Goal Expectancy. This model shows that a student with 

expectations regarding the CBA would be more likely to find it useful and playful. In 

section 3, I explained that the positive effect exists only in summative assessments. 

Moreover, the positive effect of Social Influence on Perceived Usefulness strongly 

supports the relationship established in TAM2 (Lu, Yaob, & Yu, 2005; Venkatesh, & 

Davis, 2000). 

Furthermore, Computer Self Efficacy and Facilitating Conditions have a direct 

positive effect on Perceived Ease of Use. For CSE, it means that a student who feels 

comfortable using computers, probably he/she will find easy to use the CBA. 

Regarding FC, a CBA which provides support to the students through the system or 

through the staff is more likely to be ease of use. In sequence, regarding a CBA’s easy 

to use, it is more likely to be playful and useful. 

This analysis shows that the Perceived Usefulness has no direct effect on Behavioural 

Intention to Use. This is a controversial result. Prior studies support a very strong 

effect of Perceived Usefulness on Behavioural Intention to use (e.g. TAM). On the 
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other hand, Perceived Usefulness has a significant positive indirect effect on 

Behavioural Intention to use through the Perceived Playfulness. Thus, if a CBA is 

useful, it is more likely to be playful. Students fulfil better the three dimensions of 

playfulness through a useful CBA. This means that the students will have probably 

concentration, curiosity and enjoyment when they use a useful CBA. So, the students 

use Playfulness to connect Usefulness with Behavioural Intention to Use. Further 

studies have to be developed in order to show if Perceived Usefulness has no direct 

effect on Behavioural Intention to Use a CBA.  

 

2.8.  

 

This chapter investigated the factors that impact the Behavioral Intention to Use a 

computer based assessment. This measurement and structural model were 

supported from this data. This research came up to the following conclusions: 

1. Goal Expectancy is defined by Content. 

2. Perceived Ease of Use is significantly attributed to Computer Self Efficacy and to 

Facilitating Conditions. 

3. Perceived Usefulness is significantly attributed to Content, Goal Expectancy, 

Social Influence and Perceived Ease of Use. 

4. Perceived Playfulness is explained by Usefulness, Ease of Use, Content and Goal 

Expectancy. 

5. Behavioural Intention to Use a CBA is significantly attributed to Perceived 

Playfulness and Perceived Ease of Use. 

6. Perceived Playfulness is a mediator for four constructs to Behavioural Intention 

to use. Thus, Perceived Playfulness is a very powerful and crucial variable.  

7. The two new constructs (Goal Expectancy and Content) have also important roles 

in the explanation of the model.  

This chapter provides useful results to practitioners and researchers. Regarding 

practitioners and developers, this study defines the crucial variables that a computer 

based assessment system has to satisfy in order to be used by the students. Thus, 
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the results show that a CBA must be playful, ease to use and useful with careful 

design of the content. Moreover, the social environment and the facilitating 

conditions play an important role for the acceptance of a CBA. So, practitioners and 

educators have to promote effectively the CBA in order to create an acceptable 

image by the students.  

Educators should also provide rich, useful and playful content. This model shows that 

the content is a very crucial construct for the acceptance of a CBA. For a successful 

implementation of a summative assessment, the students must have expectations of 

achieving a good performance. Educators should develop students’ expectations 

through the courses and through the effective support during the academic season. 

Previous studies were mainly focused on the e-learning environments. Thus, this 

study provides a first step toward the analysis of acceptance for a CBA. This analysis 

confirms the previous studies on IT acceptance. Moreover, it suggests two new 

constructs that are very important for the explanation of a CBA’s acceptance. Goal 

Expectation is a new construct, which measures how students felt before and during 

their assessment and how this construct impacts usefulness and playfulness of the 

system. Furthermore, Content is another variable that has not been used extensively 

and it is a very crucial ancestor of usefulness and playfulness. 

However, this study has some limitations. Since it is the first attempt for the 

development of a CBA acceptance model, other important variables should be added 

by the future studies.  Second, this study used a very specific sample of students to 

respond regarding their beliefs. CBA acceptance model has to be applied in other 

groups with other characteristics (e.g. age, occupation) or organizations (e.g. 

companies) for further confirmation. Third, validity and reliability of Goal Expectancy 

and Content have to be studied further and confirmed from other researchers too. 

Fourth, this study finds that there is no direct relationship between Perceived 

Usefulness and Behavioural Intention to Use, which is in contradiction to previous 

studies. 
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To conclude, this chapter:  

1. Proposes an acceptance model for computer based assessment (CBAAM). 

2. Introduces two new constructs: Goal Expectancy and Content oriented to 

assessment. 

3. Demonstrates the effects of the two new variables on the other variables in the 

model and especially on the Behavioral Intention of students regarding computer 

based assessment acceptance.  

4. CBAAM explains approximately 50% of the variance of Behavioural Intention. 
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As use of information technology becomes integral part of learning procedures, 

researchers explore what motivates learners to accept Learning Management 

Systems (LMS). Numerous researchers have identified variables that may explain the 

use of computer based learning or assessment systems. While previous studies 

mainly investigated the initial acceptance of LMS, continuance usage and acceptance 

of LMS has not yet attracted the same level of attention. Nevertheless, continuance 

usage and acceptance are crucial when designing and implementing LMS. Part of 

these systems is computer based assessment (CBA). Summative and Formative CBAs 

provide many advantages to tutors and learners such as: time and place flexibility, 

immediate feedback and results, cost reduction, learner’s self-evaluation and 

learner’s evaluation by tutors. Previous studies highlighted Perceived Playfulness and 

Perceived Ease of Use as the most important determinants of CBA’s acceptance (eg. 

Terzis and Economides, 2011a). 

However, the development of a research model that explains the continuance usage 

will extend previous knowledge and it will help developers to provide better services 

for learners and tutors. The current study attempts to identify the factors affecting 

learner’s continuance usage in the context of Computer Based Assessment (CBA) by 

proposing a new approach. 

LMS initial or continuance acceptance is based on Information Systems (IS) 

acceptance literature. Initial acceptance of IS is expressed by notable theories and 

models such as theory of planned behavior (TPB) (Ajzen, 1991) or technology 

acceptance model (TAM) (Davis et al., 1989). These theories were evolved by other 

researchers by adding new variables (e.g. Karahanna et al., 1999) or by combining 

previous theories (Venkatesh et al., 2003) in order to explain more efficiently the 
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users’ behavioral intention. These models have been extensively used in many 

different contexts such as internet, e-mail, e-banking, e-commerce, e-learning, 

software etc. 

On the other side continuance acceptance takes into consideration user’s 

expectations and the evolvement of user’s perceptions over time. Previous findings 

showed that there are different motivations for pre-adopters and post-adopters 

(Karahanna et al., 1999). Bhattacherjee (2001), introduced a post-acceptance 

confirmation model, the Expectation-Confirmation Model (ECM), based on 

expectation-confirmation theory (ECT) (Oliver, 1980) and TAM (Davis, 1989). ECT 

supports that satisfaction is the most important variable regarding continuance use 

of a product or a service, and it examines both pre-consumption and post-

consumption variables in order to define satisfaction, while, TAM supports that the 

intention to use a system is defined by perceived usefulness and perceived ease of 

use. Therefore, ECM explains IS continuance intention with post adoption 

expectations (perceived usefulness), satisfaction and confirmation.  

In the last decade, various researchers inspired by ECT and ECM in order to 

investigate IS continuance acceptance. Recently, ECM expanded with perceived 

enjoyment, perceived playfulness, perceived ease of use, self-image congruity and 

regret, past use (Hong et al., 2006; Kang et al., 2003; Lin et al., 2005; Thon et al., 

2006). Moreover, other researchers combined ECT or ECM with other theories such 

as task-technology fit (TTF) (Larsen et al., 2009) and Theory of Planned Bahavior (Liao 

et al., 2007). Kim and Malhotra (2005) proposed a longitudinal model of continued IS 

use which combines TAM with updating and feedback mechanisms and repeated 

behavioral patterns (habits).  

Previous studies and theories have been adopted, applied, combined and evolved by 

many researchers in e-learning context in order to explain continuance use (Chiu et 

al., 2005; Chiu et al., 2007; Chiu and Wang, 2008; Lee, 2010; Limayem and Cheung, 

2008; Roca et al,. 2006; Wang et al., 2007).  

However, previous models treated expectations, perceptions and confirmation as 

separate and different variables. This chapter, based on disconfirmation theory 
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(Churchill & Surprenant, 1982; Sherif & Hovland, 1961), proposes a model which 

combines learner’s expectations before use and intentions after use for each 

variable in order to measure the actual interaction between learner and system and 

its impact on behavioral intention. The actual interaction for each variable will 

explain if a learner wants to continue to use the system. Since the model proposed in 

this chapter involves a CBA context, I used variables that have already been 

proposed by Computer Based Assessment Acceptance Model (CBAAM) such as 

Perceived Playfulness, Perceived Usefulness, Perceived Ease of Use and Content to 

explore continuance use of CBA (Terzis and Economides, 2011a). Thus, this chapter 

has two goals: (1) the development of a new approach for continuance use by using 

disconfirmation theory, and (2) the exploration of continuance acceptance in CBA 

context.  

The organization of this chapter is the following: In section 2, I present the 

theoretical background which led to the development of the proposed model. 

Section 3 describes the proposed model. Section 4 and 5 demonstrate the data 

analysis and the results. Section 6 discusses the research findings. Finally, section 7 

presents implications, limitations, and conclusions of this study, as well as directions 

for further research. 

 

3.2.1 Continuance Use in IS 

ECM is the most known model for IS continuance explanation. ECM treats IT users’ 

continuance decisions as consumers’ repurchase decisions. Satisfaction, 

Confirmation, and Perceived Usefulness determine users' intentions to continue to 

use an IS. Thus, ECM differentiates from ECT towards three directions. First, ECM 

claims that pre-acceptance variables are included in confirmation and satisfaction 

constructs. Second, Perceived Usefulness was used to measured post-acceptance 

expectations. Perceived Usefulness was the only construct consistently influencing 

user intention in both adoption and post-adoption phases. Third, ECM includes 

perceived performance into confirmation construct.  
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Bhattacherjee (2001b) extends ECM with Loyalty incentives in the context of 

electronic commerce. Loyalty incentives did not have a direct effect on continuance 

intention, but it was significant with perceived usefulness. Bhattacherjee and 

Premkumar (2004) developed further ECM with a longitudinal study and they found 

that disconfirmation and satisfaction are the two most important constructs to 

understand IT users’ belief and attitude change through time. ECM was also 

extended with Perceived Playfulenss (Lin, Wu & Tsai, 2005). Perceived Playfulness 

has a significant effect on Satisfaction and on Continuance Intention. Another 

contribution regarding the expansion of ECM was the inclusion of more post-

adoption beliefs such as Perceived Ease of Use and Perceived Enjoyment (Thong et 

al., 2006). Moreover, the effects of “self-image congruity” and “regret” on 

continuance intention are mentioned (Kang et al., 2009). 

Other researchers attempted to integrate or combine ECM with other theories and 

models. First, ECM was integrated with Theory of Planning Behavior (TPB) (Liao et 

al., 2007). They found that continuance intention for online services is determined 

by satisfaction, perceived usefulness and subjective norm. These findings evolved 

ECM by taking into consideration the impact of subjective norm on continuance 

intention. ECM was combined also with Task-Technology Fit (TTF) and Utilization in 

the context of e-learning (Larsen et al., 2009). This study added that continuance 

intention is higher when the information system is work-centric and it provides 

Utilization. Recently, ECM was connected with personality traits through the five-

factor model (FFM) (Lin and Ong, 2010). This study showed that personality 

constructs and especially agreeableness influences ECM constructs. 

3.2.2 Continuance Use in LMS 

This subsection describes models that have been developed to explain learning 

systems’ continuance use. One of the first implementation of ECM in e-learning 

context was the research of Hayashi et al., (2004). They attempted to find a 

significant relationship between Computer Self Efficacy and ECM’s variables, 

nevertheless without success.  
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Some studies introduced variables to explain more efficiently continuance intention 

in e-learning context. ECM in e-learning context expanded by adding prior behavior 

as determinant of IS continued use and habit’s moderating effect on IS continuance 

intention and IS continued usage (Limayem and Cheung, 2008). Perceived usability, 

perceived quality, perceived value, and usability disconfirmation are also defined as 

determinants of continuance intention (Chiu et al., 2005). Moreover, information 

quality, system quality, system use, distributive fairness, procedural fairness and 

interactional fairness showed significant positive effects on satisfaction and 

consequently on continuance intention to use. The three dimensions of quality are 

also very essential for e-learning systems’ success (Wang et al., 2007). On the other 

hand, the three dimensions of fairness were combined with the four components of 

subjective task value such as attainment value, utility value, intrinsic value and cost 

in order to explain satisfaction and continuance intention (Chiu et al., 2007). 

Subjective task value was also combined with UTUAT and cost (Chiu and Wang, 

2008). Cost is actually the amount of negative aspects, spent effort and lost 

opportunities that a user felt by using the system (Chiu and Wang, 2008).   

Other studies combined previous models or theories regarding acceptance in order 

to explain continuance intention to use an e-learning system. First, TAM was 

extended and combined with expectancy disconfirmation theory (Roca et al., 2006). 

This study showed that satisfaction and e-learning continuance intention are 

significantly attributed to perceived usability, perceived quality and subjective norm 

(Roca et al., 2006). Another useful study connected TAM with Self-Determination 

Theory (SDT) (Roca and Gagne, 2008). Particularly, this study supports that perceived 

autonomy support, perceived competence and perceived relatedness determine 

perceived usefulness, perceived playfulness and perceived ease of use (Roca and 

Gagne, 2008). Furthermore, another research connected ECM, TAM, TPB and flow 

theory (Lee, 2010). This research confirmed the effect of satisfaction, perceived 

usefulness, subjective norm and perceived behavior control on e-learning 

continuance acceptance. Moreover, it introduced new variables such as 

concentration and attitude (Lee, 2010). A combined model of TAM with TPB was 
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integrated with variables related with course and system, such as course flexibility, 

course quality, system functionality and system response (Liao et al., 2011).  

Regarding CBA context, Computer Based Assessment Acceptance Model (CBAAM) 

proposed that perceived playfulness and perceived ease of use have the most 

significant effect on student’s intention to use a CBA system, followed by perceived 

usefulness, goal expectancy, content, facilitating conditions, computer self-efficacy 

and social influence.  

However, CBAAM predicts initial use. Based on the most referred models regarding 

IS continuance use and CBAAM, this chapter develops a causal model and suggests a 

new approach to explain continuance intention to use of a CBA system (Figure 5). 

 

3.3.1 Proposed Approach 

In this point, I describe the development of the proposed approach. Previous studies 

based on ECT and ECM used expectation, confirmation and satisfaction as three 

different and separate variables. However, users have already formed expectations 

before using products or services. These expectations are not an overall or separate 

variable. I believe that users have different levels of expectations, based on their 

prior use of similar products or advertisements or social influence. Thus, for all the 

crucial variables regarding acceptance, such as perceived playfulness, perceived ease 

of use, content and perceived usefulness, different levels of expectations emanate 

from user’s interaction with the system and user’s exposure to advertisement and/or 

social influence. Hence, users form an attitude towards variables regarding 

acceptance. The level of confirmation for each variable is actually the difference 

between the satisfaction’s grades and expectation’s grades regarding each variable. 

For example, a user has a level of expectations regarding system’s playfulness. After 

the interaction with the system the user formulates a level of satisfaction regarding 

system’s playfulness. The sign (±) and the intensity of this difference is actually the 

strength that drives users to continuance intention to use.  
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This approach treats user’s expectation, confirmation and satisfaction as variables of 

the same equation.  Particularly, the level of user’s confirmation is determined by 

the difference between satisfaction (post perceptions) and expectation (pre 

perceptions). This difference is a cognitive comparison between anticipated 

satisfaction (Expectations) and received satisfaction (Perceptions) (Howard and 

Sheth, 1969). This approach is based on Disconfirmation theory which relies on the 

confirmation of expectations by three possible levels (equal, negative, and positive). 

Staples Wong and Seddon (2002) applied Disconfirmation theory in information 

systems and they showed that perceived net benefit of a system is influenced by the 

unrealistically high expectations. An application of pre-post comparisons have been 

presented and pointed out that The actual experience had a positive influence on 

attitudes towards CBA (Deutsch, Herrmann, Frese, & Sandholzer, 2012).  Thus, in this 

study I use the following equation:  

Confirmation (C) = Perception (P) - Expectation (E).  

This equation could be applied in any variable that is an output of interaction 

between user and system such as perceived playfulness, perceived ease of use and 

perceived usefulness. Accordingly, the equation regarding the aforementioned 

variables alters to: 

Confirmed Playfulness = Perceived Playfulness – Expected Playfulness. 

Confirmed Usefulness = Perceived Usefulness – Expected Usefulness. 

Confirmed Ease of Use = Perceived Ease of Use – Expected Ease of Use. 

Confirmed Content = Perceived Content – Expected Content. 

Confirmed Facilitating Conditions = Perceived Facilitating Conditions – Expected 

Facilitating Conditions. 

Confirmed Goal = Perceived Goal – Expected Goal. 
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3.3.2 Research model and hypotheses 

3.3.2.1 Confirmed Playfulness 

 

Confirmed Playfulness (CP) is the difference between Perceived Playfulness and 

Expected Playfulness. 

Concentration, Curiosity and Enjoyment are the three dimensions that define 

Perceived Playfulness. Perceived Playfulness measures if the interaction with the 

system stimulates user’s concentration, user’s cognitive curiosity (Malone, 1981a,b) 

and user’s enjoyment. Moon and Kim (2001) extended TAM by adding Perceived 

Playfulness based on Csikszentimihalyi’s (1975) and Deci and Ryan (1985) works. 

Regarding continuance intention to use Perceived Playfulness extends ECM (Lin et 

al., 2005). Moreover, Perceived Playfulness has a positive effect on the behavioural 

intention to use a CBA (Terzis and Economides, 2011a). 

On the other hand, Expected Playfulness is formulated based on learner’s prior uses 

on similar systems and/or others’ opinions such as their seniors, colleagues and 

teachers regarding the potential playfulness of the system. 

Since, Perceived Playfulness affects behavioral intention to use, I believe that 

Confirmed Playfulness (CP) will also affect continuance intention to use a CBA. Thus, 

I hypothesized: 

H1: Confirmed Playfulness will have a positive effect on Continuance Intention to 

Use.  

3.3.2.2 Confirmed Usefulness 

 

Confirmed Usefulness (CU) is the difference between Perceived Usefulness and 

Expected Usefulness. Perceived Usefulness is a person’s beliefs that a system will 

enhance his/her job performance (Davis, 1989). Previous studies have supported 

that Perceived Usefulness has a direct effect on behavioural intention to use an LMS 

(e.g. Lee, 2008; Ong and Lai, 2006; Van Raaij and Schepers, 2008) and an indirect 

effect through Perceived Playfulness on CBA systems (Terzis and Economides, 
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2011a). Perceived Usefulness demonstrated also a strong effect on continuance 

intention to use (Bhattacherjee, 2001a; Lin et al., 2005).  

Expected Usefulness is defined as user’s expectations that using CBA will enhance 

his/her academic performance.  

Therefore, if user’s perceptions are higher than his/her expectations regarding 

Usefulness, this difference will have a positive effect on Confirmed Playfulness and 

on Continuance Intention to Use. 

H2: Confirmed Usefulness will have a positive effect on Continuance Intention to 

Use.  

H3: Confirmed Usefulness will have a positive effect on Confirmed Playfulness.  

3.3.2.3 Confirmed Ease of Use 

 

Confirmed Ease of Use (CEOU) is the difference between Perceived Ease of Use and 

Expected Ease of Use. Perceived Ease of Use measured user’s perceptions regarding 

the effort that he/she spends in order to be capable to use the system (Davis, 1989). 

Previous studies showed a direct effect of Perceived Ease of Use on Perceived 

Usefulness, Perceived Playfulness and on Behavioural Intention (Agarwal and Prasad, 

1999; Hu et al., 1999; Venkatesh, 1999; Venkatesh & Davis, 1996 ; Terzis & 

Economides, 2011a).  

On the other hand, probably learners had already used a similar platform in their 

schools or an educational computer game. Based on these previous experiences, 

they will have a specific level of expectations regarding CBA’s ease of use, which is 

measured through Expected Ease of Use. I assume that Confirmed Ease of Use will 

enhance Confirmed Playfulness, Confirmed Usefulness and Continuance Intention. 

H4: Confirmed Ease of Use will have a positive effect on Continuance Intention to 

use CBA. 

H5: Confirmed Ease of Use will have a positive effect on Confirmed Usefulness. 
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H6: Confirmed Ease of Use will have a positive effect on Confirmed Playfulness. 

3.3.2.4 Confirmed Facilitating Conditions 

 

Learners expected facilities by the system or by the faculty during CBA. Learners 

might confront some difficulties regarding the system’s operation or the questions’ 

content. System’s tools or faculty’s help are the Facilitating Conditions that will help 

learner to overcome these situations. The importance of Facilitating Conditions was 

also studied in other contexts (Bueno and Salmeron, 2008; Lu, et al., 2008). 

Regarding CBA, it has been suggested that Facilitating Conditions determine 

Perceived Ease of Use (Terzis and Economides, 2011a). 

Confirmed Facilitating Conditions (CFC) is the difference between the expected 

facilitating conditions and the facilitating conditions that learners experienced during 

CBA. So, I hypothesized a positive effect of CFC on CEOU. 

H7: Confirmed Facilitating Conditions will have a positive effect on Confirmed Ease of 

Use. 

3.3.2.5 Confirmed Goal 

 

In LMS and CBAs, learners have to be self-directed and goal oriented in order to 

benefit from their interaction with these systems (Smith et al., 2003; Shih, 2008; 

Terzis and Economides, 2011a; Yi and Hwang, 2003). In this experiment, learner 

formulated an expected goal, based on his/her preparation and course’s difficulties. 

Confirmed Goal (CG) is the difference of the expected goal and the actual goal 

(score) that they succeeded. Previous studies showed that in a summative 

assessment Goal Expectancy had positive effect on Perceived Usefulness and 

Perceived Playfulness (Terzis and Economides, 2011a). Correspondingly, I believe 

that a positive value of Confirmed Goal (actual goal > expected goal) will have a 

positive influence on Confirmed Usefulness and Confirmed Playfulness. Thus, I 

hypothesized:  

H8: Confirmed Goal will have a positive effect on Confirmed Usefulness. 



62 

 

H9: Confirmed Goal will have a positive effect on Confirmed Playfulness. 

3.3.2.6 Confirmed Content 

 

Content is a very important variable regarding learner’s satisfaction (Wang, 2003). 

Thus, LMS and CBAs have to be delivered with useful and sufficient content. Course’s 

content and questions during CBA describe Content variable (Terzis and Economides, 

2011a, b). Course’s content is actually measured by learner’s evaluation regarding 

the difficulty, usefulness or interest of the course. Thus, course’s content affects 

learner’s view regarding CBA. Moreover, some features of the questions during CBA 

like clearness, comprehension and relevance might affect learner’s opinion regarding 

the usefulness and the playfulness of the CBA and consequently learner’s behavioral 

intention to use CBA in the future. 

Learners, based on course’s content and similar CBAs, formulate expectations 

regarding CBA’s content before they use it. After the interaction with the CBA, 

learners evaluated the Content. The difference between the expected content and 

the perceived content is the Confirmed Content.  

Previous results showed that Content affects Perceived Usefulness and Perceived 

Playfulness, Goal Expectancy and indirectly behavioral intention (Terzis and 

Economides, 2011a). Thus, I expected that:  

H10: Confirmed Content will have a positive effect on Confirmed Usefulness. 

H11: Confirmed Content will have a positive effect on Confirmed Playfulness. 

H12: Confirmed Content will have a positive effect on Confirmed Goal. 

H13: Confirmed Content will have a positive effect on Continuance Intention to use 

CBA. 
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Figure 5. The proposed research model for continuance acceptance 

 

 

3.4.1 Research participants and data collection 

CBA was applied in order to support learners in an introductory informatics course, 

in the Department of Economic Sciences of a Greek University. Course’s syllabus 

included general concepts of ICT and the use of Word Processing and Internet. CBA’s 

questions were based on course’s syllabus. The use of the CBA was voluntary. 119 

first-year students out of 320 (36%) took the advantage to use the CBA. However, 

116 students answered the questionnaires that I am using in my analysis. 45 (39%) 

were males and 71 (61%) were females. Moreover, the sample had high computer 

self-efficacy with mean = 5.33 and SD = 1 on the scale of 1-7. The average age of the 

students was 18.5 (SD = 1.03).  

At the beginning of the assessment, the CBA system asked students how many 

correct answers would make them feel satisfied by the level of their knowledge, 

making them set their personal goal. Each student had to answer 45 multiple choice 

questions in 45 minutes. The questions appeared randomly, one at a time. A student 
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selected his/her answer among four possible answers and confirmed his/her choice 

by clicking the ‘submit’ button to proceed to the next question. 

My acceptance model does not include system’s design and aesthetics, therefore 

CBA’s appearance and use was very simple. An online Multiple Choice Questions 

(MCQ) test system, built for a previous experiment (Moridis and Economides, 2009), 

was adjusted to serve the needs of the current study. 

Students answered a questionnaire survey based on CBAAM before and after using 

the CBA system. Each questionnaire consists of 20 items in order to measure the 7 

latent variables (Table 6). I used the seven point Likert-type scale with 1 = strongly 

disagree to 7 = strongly agree, in order to measure the items. Pre and Post answers 

were used in order to estimate the Confirmed Variables as Table 6 displays. 

Table 6. Pre and Post Questionnaires 

Time1: before assessment Time2: after assessment Confirmed = Time2- Time1 

Expected Playfulness (EP) Perceived Playfulness (PP) Confirmed Playfulness (CP) 

EP1: I expect that the use of the 

CBA will keep me happy for my 

task. 

PP1: Using CBA keeps me 

happy for my task. 

CP1 = PP1 – EP1 

EP2: I expect that the use of the 

CBA will give me enjoyment for 

my learning. 

PP2: Using CBA gives me 

enjoyment for my learning. 

CP2 = PP2 – EP2 

EP3: I expect that the use of the 

CBA will stimulate my curiosity. 

PP3: Using CBA, my curiosity is 

stimulated. 

CP3 = PP3 – EP3 

EP4: Using CBA will lead to my 

exploration. 

PP4: Using CBA will lead to my 

exploration. 

CP4 = PP4 – EP4 

Expected Usefulness (EU) Perceived Usefulness (PU) Confirmed Usefulness (CU) 

EU1: Using the Computer Based 

Assessement (CBA) I expect to 

improve my work. 

PU1: Using the Computer 

Based Assessement (CBA) will 

improve my work. 

CU1 = PU1 – EU1 

EU2: Using the Computer Based 

Assessement (CBA) I expect to 

PU2: Using the Computer 

Based Assessement (CBA) will 

CU2 = PU2 – EU2 
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enhance my effectiveness. enhance my effectiveness. 

EU3: Using the Computer Based 

Assessement (CBA) I expect to 

increase my productivity. 

PU3: Using the Computer 

Based Assessement (CBA) will 

increase my productivity. 

CU3 = PU3 – EU3 

Expected Ease of Use (EEOU) Perceived Ease of Use (PEOU) Confirmed Ease of Use 

(CEOU) 

EEOU1: I expect that my 

interaction with the system will 

be clear and understandable. 

PEOU1: My interaction with 

the system is clear and 

understandable. 

CEOU1 = PEOU1 – EEOU1 

EEOU2: I expect that it will be 

easy for me to become skilful in 

using the system. 

PEOU2: It is easy for me to 

become skilful in using the 

system. 

CEOU2 = PEOU2 – EEOU2 

EEOU3: I expect to find the 

system easy to use. 

PEOU3: I find the system easy 

to use. 

CEOU3 = PEOU3 – EEOU3 

Expected Facilitating Conditions 

(EFC) 

Perceived Facilitating 

Conditions (PFC) 

Confirmed Facilitating 

Conditions (CFC) 

EFC1: I expect someone to help 

me when I will need help to use 

the CBA. 

PFC1: When I need help to use 

the CBA, someone is there to 

help me. 

CFC1 = PFC1 - EFC1 

EFC2: I expect to be supported 

by system’s help when I will 

need help to use the CBA. 

PFC2: When I need help to 

learn to use the CBA, system’s 

help support is there to 

teach me. 

CFC2 = PFC2 – EFC2 

Expected Goal (EG) Perceived Goal (PG) Confirmed Goal (CG) 

EG1: How many questions do 

you believe that you will answer 

correctly?  

PG1: the actual amount of 

correct answers 

CG1 = PG1 - EG1 

Expected Content (EC) Perceived Content (PC) Confirmed Content (CC) 

EC1: I expect that CBA’s 

questions will be clear and 

understandable. 

PC1: CBA’s questions were 

clear and understandable. 

CC1 = PC1 - EC1 

EC2: I expect that CBA’s PC2: CBA’s questions were CC2 = PC2 – EC2 
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questions will be easy to 

answer. 

easy to answer. 

EC3: I expect that CBA’s 

questions will be relative to the 

course’s syllabus. 

PC3: CBA’s questions were 

relative to the course’s 

syllabus. 

CC3 = PC3 – EC3 

EC4: I expect that CBA’s 

questions will be useful for my 

course. 

PC4: CBA’s questions were 

useful for my course. 

CC4 = PC4 – EC4 

Expected Behavioural Intention 

to use CBA (EBI) 

Perceived Behavioural 

Intention to use CBA (PBI) 

Continuance Behavioral 

Intention to use CBA (CBI) 

EBI1: I intend to use CBAs in the 

future. 

PBI1: I intend to use the CBA 

in the future. 

CBI1 = PBI1 - EBI1 

EBI2: I predict I would use CBAs 

in the future. 

PBI2: I predict I would use the 

CBA in the future. 

CBI2 = PBI2 – EBI2 

EBI3: I plan to use CBAs in the 

future. 

PBI3: I plan to use the CBA in 

the future. 

CBI3 = PBI3 – EBI3 

 

3.4.2 Data analysis 

This study uses the technique of partial least-squares (PLS) analysis in order to 

estimate the measurement and the structural model. PLS was preferred than 

Structural Equation Modeling (SEM) techniques, since my sample is small and PLS 

requirements are more tolerant. Specifically, the sample size has to be higher than 

the larger of the two following rules: (a) 10 times larger than the number of items for 

the most complex construct; (b) 10 times the largest number of independent 

variables impact a dependent variable (Chin, 1998). Regarding the first rule the most 

complex construct has 4 items (eg. Content), while for the second rule 4 

independent variables impacts Behavioral Intention. Thus, the minimum 

recommended value regarding sample size is 40, which is surpassed from my sample 

(116).  
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Measurement model’s reliability and validity are supported by the following criteria: 

(a) Items’ factor loadings on the corresponded constructs have to be higher than 0.7; 

(b) Average Variance Extracted (AVE) have to be higher than 0.5 and the AVE’s 

squared root of each variable has to be higher than its correlations with the other 

constructs (Barclay et al., 1995; Chin, 1998; Fornell and Larcker, 1981); (c) 

Cronbach’a and composite reliability have to be greater than 0.7. 

Structural model and hypotheses are supported by: (a) the variance measured (R2) 

by the antecedent constructs. Values of 0.2, 0.13 and 0.26 are considered as small, 

medium and large variance respectively; (b) the value and the significance (t-values) 

of path coefficients and total effects. Bootstrapping procedure is applied to measure 

t-values. 

Finally an overall goodness-of-fit criterion called GoF (Goodness of Fit) provides an 

overall prediction performance of the model by taking into consideration the 

measurement and the structural model (Tenenhaus et al., 2004). The GoF is actually 

the geometric mean of the average communality in the measurement model (AVE) 

and the average R2 of the endogenous variables. Values of 0.1, 0.25 and 0.36 are 

considered as small, medium and large respectively. The software that I used to 

estimate the measurement and the structural model was SmartPLS 2.0 (Ringle et al., 

2005).  

 

3.5  

 

Table 7 shows the item’s factor loadings, the AVE, the Cronbach’a and the composite 

reliability. Table 8 displays the correlations among the constructs and the AVE of 

each construct.  Results support the validity and the reliability of the measurement 

model.  

Tables 9 and 10 and Figure 6 displays the results regarding the hypotheses, the 

variance measured (R2) and the total effects. Regarding Continuance Behavioral 

Intention, I find a direct positive effect of Confirmed Playfulness and Confirmed Ease 
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of Use. Confirmed Content is also a strong indirect determinant of Confirmed 

Behavioral Intention to Use through Confirmed Playfulness. The direct effect of 

Confirmed Usefulness and the indirect effects of Confirmed Goal and Confirmed 

Facilitating Conditions to Confirmed Behavioral Intention to Use did not confirm.  

Moreover, the analysis shows that Confirmed Playfulness is determined directly by 

Confirmed Usefulness and Confirmed Content, and indirectly by Confirmed Goal. The 

direct effect of Confirmed Ease of Use on Confirmed Playfulness is not significant. 

Confirmed Usefulness is significantly attributed to Confirmed Ease of Use, Confirmed 

Goal, Confirmed Facilitating Conditions and Confirmed Content. Furthermore, 

Confirmed Content and Confirmed Facilitating Conditions have a direct positive 

effect on Confirmed Goal and Confirmed Ease of Use respectively.  

In addition to path coefficients, structural model analysis includes the variance 

measured (R2) of dependent variables by the antecedent constructs. The model 

explains the 34% of the variance in Confirmed Behavioral Intention to use. Based on 

the aforementioned criteria this value is considered as large since it is higher than 

0.26. Furthermore, the antecedent constructs of Confirmed Playfulness and 

Confirmed Usefulness explain 35% and 42% of the variance respectively.  

Finally, Regarding the Goodness of fit (GoF) criteria, the model’s GoF value equals 

with 0.46. Since the value is larger than 0.36, the research model has a good fit. 

Table 7. Results for the Measurement Model of Continuance Acceptance 

Construct Items Mean Standard 

Deviation 

Factor 

Loading 

 

(>0.7)a 

Cronbach a 

 

 

(>0.7) a 

Composite 

Reliability 

 

(>0.7) a 

Average 

variance 

extracted 

(>0.5) a 

Confirmed 

Playfulness 

0.32 1.22  0.76 0.85 0.59 

CP1   0.71    

CP2   0.82    
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CP3   0.80    

CP4   0.74    

Confirmed 

Usefulness 

-0.49 1.27  0.78 0.87 0.69 

CU1   0.85    

CU2   0.85    

CU3   0.79    

Confirmed Ease 

of Use 

0.51 1.32  0.74 0.85 0.66 

CEOU1   0.80    

CEOU2   0.87    

CEOU3   0.76    

Confirmed 

Facilitating 

Conditions 

0.74 1.18  0.73 0.88 0.78 

CFC1   0.83    

CFC2   0.94    

Confirmed Goal  -0.23 0.47  1 1 1 

CG1   1    

Confirmed 

Content 

0.12 1.30  0.84 0.89 0.67 

CC1   0.89    

CC2   0.81    

CC3   0.75    

CC4   0.84    

Continuance 

Behavioral 

Intention 

0.08 1.28  0.83 0.90 0.74 
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CBI1   0.88    

CBI2    0.84    

CBI3   0.88    

a Indicates an acceptable level of reliability and validity. 

 

Table 8. Discriminant validity for the measurement model of Continuance 

Acceptance 

      

Construct                  CP CU CEOU CFC CG CC CBI 

CP 0.77       

CU 0.46 0.83      

CEOU 0.31 0.47 0.81     

CFC 0.20 0.18 0.43 0.88    

CG 0.35 0.53 0.30 0.04 1   

CC 0.54 0.48 0.59 0.47 0.35 0.82  

CBI 0.52 0.26 0.39 0.24 0.20 0.40 0.86 

 

Table 9. Hypothesis testing results for Continuance Acceptance 

Hypothesis Path Path coefficient t value Results 

H1 CP -> CBI 0.46** 5.33 support 

H2 CU -> CBI -0.10 0.95 not support 

H3 CU -> CP 0.24* 2.33 support 

H4 CEOU -> CBI 0.27* 2.16 support 

H5 CEOU -> CU 0.24* 2.19 support 

H6 CEOU -> CP -0.08 0.67 not support 

H7 CFC -> CEOU 0.43** 5.21 support 

H8 CG -> CU 0.39** 4.51 support 
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H9 CG -> CP 0.10 1.16 not support 

H10 CC -> CU 0.20* 2.14 support 

H11 CC -> CP 0.44** 4.29 support 

H12 CC -> CG 0.35** 4.85 support 

H13 CC -> CBI 0.04 0.37 not support 

*p<0.05, **p<0.01 

 

Table 10. R2  
and Direct, Indirect and Total effects for Continuance Acceptance 

Dependent 

Variables R
2
 Independent Variables 

Direct 

effect 

Indirect 

effect 

Total 

effect 

Continuance 

Behavioral 

Intention 0.34 Confirmed Playfulness 0.46 0.00 0.46*** 

  Confirmed Usefulness -0.10 0.11 0.01
 ns

 

  Confirmed Ease of Use 0.27 -0.04 0.23* 

  

Confirmed Facilitating 

Conditions 0.00 0.10 0.10 
ns 

  Confirmed Goal 0.00 0.05 0.05
 ns

 

  Confirmed Content 0.04 0.23 0.27** 

Confirmed 

Playfulness 0.35 Confirmed Usefulness 0.24 0.00 0.24** 

  Confirmed Ease of Use -0.08 0.05 -0.03
 ns

 

  

Confirmed Facilitating 

Conditions 0.00 -0.01 -0.01
 ns

 

  Confirmed Goal 0.10 0.09 0.19** 

  Confirmed Content 0.44 0.11 0.55*** 

Confirmed 

Usefulness 0.42 Confirmed Ease of Use 0.24 0.00 0.24** 

  

Confirmed Facilitating 

Conditions 0.00 0.10 0.10** 
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  Confirmed Goal 0.39 0.00 0.39*** 

  Confirmed Content 0.20 0.14 0.34*** 

Confirmed Ease 

of Use 0.18 

Confirmed Facilitating 

Conditions 0.43 0.00 0.43*** 

Confirmed Goal 0.12 Confirmed Content 0.35 0.00 0.35*** 

*p<0.1, **p<0.05, ***p<0.01 

 

 

Figure 6.  The proposed model supported and not supported hypotheses for 

Continuance Acceptance 

 

3.6  

 

This chapter aims to investigate the determinants regarding continuance acceptance 

in CBA context. The study was relied on the hypothesis that a user will continue to 

intend to use a CBA on the fact that his expectations will be satisfied by the 

interaction with the system.  
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Results showed Confirmed Playfulness as the strongest direct predictor of 

Continuance Intention, followed by Confirmed Ease of Use. This means that if the 

user expectations regarding playfulness and ease of use are confirmed, it would be 

more likely to continue to use it. Therefore, CBA systems have to satisfy student’s 

playfulness every time that they interact. This parameter can be achieved with 

systems that are frequently updated with new questions or new ways of interactions 

such as different kind of questions, aesthetics, and other add-ins. The renewal of the 

system with new versions and new add-ins ensures the satisfaction of playfulness. 

However, system updates have to be applied very carefully, because the abrupt 

changes in core settings of the system could frustrate and confuse the students.  

Furthermore, as I mentioned above, CBA systems have to satisfy ease of use.  

Confirmed Ease of Use is also a significant determinant of Confirmed Usefulness. 

Despite the fact that the direct effects of Ease of Use on Continuance Behavioral 

Intention and on Confirmed Usefulness are significant, I believe that Ease of Use is 

not a very important determinant of continuance acceptance because the direct 

effect on Confirmed Playfulness is not significant. This may be explained by the fact 

that a student or a user might find the CBA more playful if it is easy to use, however 

this condition is fading by the time the student learns to use the system and he/she 

does not find important anymore that the system is easy to use. In other words, one 

could suggest that ease of use is a system’s parameter that could affect user’s 

playfulness and intentions for limited time. 

However, the results did not confirm previous studies on continuance acceptance 

regarding usefulness. This outcome could be explained by the fact that users’ 

expectations regarding usefulness were not confirmed through the interaction with 

the system. Consequently, the unsatisfied usefulness of the system has a negative 

effect on continuance acceptance. Thus, I could assume that if users’ Confirmed 

Usefulness is positive then the effect on Continuance Behavioral Intention could be 

significant. 

I also hypothesized a direct positive effect of Confirmed Usefulness on Confirmed 

Playfulness. According to the results, this hypothesis is confirmed. This points out, 



74 

 

that if students’ expectations regarding CBA’s usefulness are satisfied, then, it is 

more likely to find the CBA more playful than they expected.  

The direct effect of Confirmed Content on Continuance Behavioral Intention was also 

not confirmed. Nevertheless, the total effect of Confirmed Content on Continuance 

Behavioral Intention mainly through Confirmed Playfulness was significant. This 

means that if CBA’s questions are designed carefully and delivered properly to the 

students, they might find the CBA playful. This sequence will have a positive effect 

on student’s continuance acceptance.  

As I expected, Confirmed Content has also direct effects on Confirmed Usefulness 

and on Confirmed Goal. Thus, if student’s expectations regarding content are 

satisfied, he/she will not find the CBA only more playful, but also more useful. 

Moreover, the content’s confirmation affects goal confirmation. Thus, a student who 

is satisfied with CBA’s content, he/she will probably have better results than he/she 

expected. This points out that if the content’s characteristics match with students’ 

preferences and ways of preparation and study, then it is more likely that he/she 

surpasses his/her goal. 

Furthermore, results showed that Confirmed Goal has a significant direct positive 

effect on Confirmed Usefulness but not on Confirmed Playfulness. For Confirmed 

Usefulness, it means that a student who performed better than he/she expected, 

probably he/she finds the CBA more useful. This is explained by the fact that a 

student that he/she prepared properly, he/she might understand better CBA’s 

questions and consequently he/she would find it more useful. 

On the other hand, the direct positive effect of Confirmed Goal on Confirmed 

Playfulness was not confirmed. This might be explained by the low number of 

students that surpassed their expectations regarding their goals.  

Thus, the results support that a student might find the CBA playful, but it is not 

necessary that he/she performed better than he/she expected. However, I assume 

that if the students performed better they might also find the CBA even more playful 

and in this case the positive effect of Confirmed Goal on Confirmed Playfulness 
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would be significant. According to the results, students will be uninfluenced by their 

low grades regarding how much playful they find the CBA, however if they sustain to 

perform lower than their expectations, they might lose their temper and 

consequently their positive perceptions regarding CBA’s playfulness.  

Finally, Confirmed Facilitating Conditions has a direct positive effect on Confirmed 

Ease of Use. This means that if student’s expectations regarding system’s tools (eg. 

help button) or the guidance by the academic staff are satisfied then it is more likely 

to find the system easier to use than they expected. Thus, a CBA must be designed 

with all the appropriate tools that will help a student find information or any kind of 

support that he/she will need if he/she uses it alone.  

3.7  

 

The aim of this chapter was to examine the determinants of CBA continuance 

behavioral intention. Previous studies on IS continuance acceptance highlighted 

Confirmation and Expectation as crucial determinants. My study tried to integrate 

expectation, interaction (perception) and confirmation into one variable. This idea 

was realized through a questionnaire survey in two different times: 1) before the 

interaction with the CBA in order to measure student’s expectations 2) after the 

interaction with the CBA in order to measure student’s perceptions. The difference 

between student’s perceptions and student’s expectations is actually the level of 

confirmation. This approach was applied for all the crucial determinants regarding 

continuance acceptance such as Playfulness, Ease of Use, Usefulness, Content, Goal 

and Facilitating Conditions.  

The main theoretical contribution of this chapter is that confirmation or 

disconfirmation of each important determinant of behavioral intention explains why 

students would like to continue to use the system. This points out that the level of 

students’ expectations and the level of students’ experience with the system are 

very essential for a successful implementation of a new CBA system. Therefore, 

tutors and practitioners should take into consideration this information by two ways: 

a) they should keep student’s expectations regarding system’s characteristics 
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realistic; b) they should provide high quality CBA systems in order to maximize the 

satisfaction of student’s experience with the CBA systems. 

In addition, results indicate that confirmation or disconfirmation of each construct 

might explain the confirmation or disconfirmation of other important variables. 

Particularly, the results point out that Confirmed Playfulness and Confirmed Ease of 

Use have a significant direct effect on Continuance Behavioral Intention. In addition, 

Confirmed Content has a significant indirect effect on Continuance Behavioral 

Intention through Confirmed Playfulness. Except Confirmed Content, Confirmed 

Usefulness is also a strong determinant of Confirmed Playfulness. Furthermore, 

Confirmed Usefulness is significantly attributed to Confirmed Goal, Confirmed 

Content and Confirmed Ease of Use. Moreover, Confirmed Ease of Use is explained 

by Confirmed Facilitating Conditions. 

Results underline Confirmed Playfulness as the most important determinant of 

Continuance acceptance. Through Confirmed Playfulness all the other determinants 

influence Continuance Behavioral Intention. This means that if practitioners or 

educators provide a CBA system which satisfies student’s expectations regarding 

usefulness and content, it will be more likely that students will find CBA system more 

playful.  

This study faces some limitations which might have influenced the results. The first 

limitation is the relative small sample. A sample with more students might have 

supported the hypotheses that this study failed to confirm. Another limitation that 

emanates from the sample is that participants are first-year undergraduate students 

in an introductory course to informatics; therefore my results might be different if I 

applied the research in other groups with different characteristics such as age, 

specialization and nationality or to another course.  

Moreover, I could argue that students found the questions quite difficult since most 

of them failed to reach their expectations; I assume that for that reason the direct 

effect of Confirmed Goal on Confirmed Playfulness was not confirmed. My study 

focused only on variables that have to do with the user/system interaction, thus it 

lacks of other important constructs such as social influence which could help to 
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explain better the continuance acceptance of CBA system. Moreover, the results 

would be more significant if the study had longitudinal data to more fully support 

the concept of continuance acceptance. 

This study is a further step towards IS continuance acceptance delivered in CBA 

context. It isolates variables regarding user/system interaction. It firstly measures 

user’s expectations before the interaction and secondly user’s perceptions after the 

interaction. Through these measurements I am able to estimate student’s level of 

confirmation for each variable. Finally, it figures out how these variables influence 

CBA continuance acceptance. Further studies have to be realized in order to examine 

the validity and the reliability of the approach and the results. 

To conclude, this chapter contributes to CBA continuance acceptance research with 

the following ways: 1) it is the first research study regarding CBA continuance 

acceptance. 2) It introduces a new approach that integrates into one variable user’s 

expectations and perceptions in order to express user’s confirmation regarding 

crucial determinants of continuance acceptance. In addition, the results could also 

be applied in other research fields of IS continuance acceptance. Moreover, the 

results are helpful for practitioners and educators in design and adoption of a CBA 

system. 
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4. 

 

 

As I describe in previous chapter, Computer Based Assessment (CBA) is a common 

learning method which provides many advantages to learners and to educators. 

Learners use CBA in order to evaluate their strength and weaknesses (Joosten-ten 

Brinke et al., 2007; Kaklauskas et al., 2010). Thus, CBA’s use increased continuously. 

Researchers interested to identify the factors that affect CBA’s intention to use. In 

previous chapter I developed the Computer Based Assessment Acceptance Model 

(CBAAM). CBAAM is a model that includes all the important variables to explain 

learner’s acceptance on CBA (Terzis & Economides, 2011a). This chapter tried to 

extend CBAAM by adding a new construct which is called Perceived Importance. 

Perceived Importance measures how much important is the procedure of the CBA 

for the learner. 

Next section presents the most related studies. Literature review is followed by the 

research model, methodology and the results. Finally, the results are discussed, 

along with some conclusions. 

 

 

In this section I describe the variables that have been adopted from the previous 

technology acceptance models in order to explain the acceptance and the intension 

to use a LMS or a CBA. Perceived Usefulness and Perceived Ease of Use are the two 

major constructs of Technology Acceptance Model (TAM) (Davis, 1989) that has 

been used in many researches regarding LMS acceptance (Ong et al., 2004; Yi & 

Hwang, 2003). Another model that was used to explain LMS adoption is Unified 

Theory of Acceptance and Use of Technology (UTAUT) e.g. [Wang et al., 2009). Other 

studies used only some constructs like Facilitating Conditions or Social Influence in 

their research models (Teo, 2009). Furthermore, other researchers developed 

variables more relevant with the context of learning and assessment such as: 

Perceived Playfulness, Self-Management of Learning (Ong et al., 2004), Enjoyment, 
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Learning Goal Orientation (Yi & Hwang, 2003), Personal Innovativeness in the 

domain of IT (Van Raaij & Schepers, 2008), Personal Outcome Expectations, and 

Perceived Behavioral Control (Shih, 2008). 

 

 

CBAAM has been proposed regarding the acceptance of a CBA (Terzis & Economides, 

2011a). CBAAM has eight constructs to explain Behavioural Intention to Use a CBA. 

These eight variables are the following: Perceived Playfulness, Perceived Usefulness, 

Perceived Ease of Use, Computer Self Efficacy, Social Influence, Facilitating 

Conditions, Goal Expectancy and Content. CBAAM proves that Behavioural Intention 

to Use a CBA is significantly attributed to Perceived Playfulness and Perceived Ease 

of Use. Perceived Usefulness is defined by Goal Expectancy, Content, Social Influence 

and Perceived Ease of Use. Perceived Playfulness is explained by Usefulness, 

Content, Ease of Use and Goal Expectancy. Furthermore, Computer Self Efficacy and 

Facilitating Conditions explain Perceived Ease of Use. 

In this experiment, i firstly aim to confirm again CBAAM and then to extend it with 

Perceived Importance (Figure 7). 

 

 

4.4.1 Perceived Playfulness 

Previous studies showed that Perceived Playfulness has a significant positive effect 

on behavioural intention to use the Web (Moon & Kim, 2001) and on the 

Behavioural Intention to use a CBA (Terzis & Economides, 2011a). Thus, I 

hypothesized: 

H1: Perceived Playfulness will have a positive effect on the Behavioural Intention. 
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4.4.2 Perceived Usefulness 

The strong effect of Perceived Usefulness on Behavioral Intention and on Perceived 

Playfulness has been proved (Terzis & Economides, 2011a; Lee, 2008). Therefore, I 

hypothesized: 

H2: Perceived Usefulness will have a positive effect on the Behavioural Intention to 

use CBA.  

H3: Perceived Usefulness will have a positive effect on Perceived Playfulness. 

4.4.3 Perceived Ease of Use 

Perceived Usefulness and Behavioral Intention are explained by Perceived Ease of 

Use (Agarwal & Prasad, 1999; Chau et al., 1999; Venkatesh, 1999; Venkatesh & 

Davis, 1996). Moreover, CBAAM proved that Perceived Ease of Use enhances 

Perceived Playfulness. So, I hypothesized: 

H4: Perceived Ease of Use will have a positive effect on the Behavioural Intention to 

use CBA.  

H5: Perceived Ease of Use will have a positive effect on Perceived Usefulness. 

H6: Perceived Ease of Use will have a positive effect on Perceived Playfulness. 

4.4.4 Computer Self Efficacy 

Previous studies confirmed a causal link between Computer Self Efficacy and 

Perceived Ease of Use (Terzis & Economides, 2011a; Venkatesh & Davis, 1996, 

Agarwal, et al., 2000); Padilla-Melendez, et al., 2008).  Thus, I hypothesized: 

H7: Computer Self Efficacy will have a positive effect on Perceived Ease of Use. 

4.4.5 Social Influence 

Regarding Social Influence researchers showed a positive effect on Behavioural 

Intention especially through Perceived Usefulness (Wang et al., 2009; Agarwal & 
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Karahanna, 2000)., Karahanna & Straub, 1999; Lu et al., 2003; Taylor & Todd, 1995; 

Venkatesh & Davis, 1996; Venkatesh et al., 2003). Thus, I hypothesized: 

H8: Social Influence will have a positive effect on Perceived Usefulness. 

4.4.6 Facilitating Conditions 

Regarding Facilitating Conditions, CBAAM supported that Facilitating Conditions 

have a positive effect on Perceived Ease of Use (Terzis & Economides, 2011a). 

Therefore, I hypothesized: 

H9:  Facilitating Conditions will have a positive effect on Perceived Ease of Use. 

4.4.7 Goal Expectancy 

Goal Expectancy (GE) is a variable that influences an individual’s belief that he/she is 

prepared properly to use CBA based on two dimensions: 1) learner’s perceptions 

regarding their preparation to take the CBA. 2) Learner’s desirable level of success 

(Terzis & Economides, 2011a). In a summative assessment, CBAAM suggested a 

positive effect of Goal Expectancy on Perceived Usefulness and on Perceived 

Playfulness. So, I hypothesized: 

H10: Goal Expectancy will have a positive effect on Perceived Usefulness. 

H11: Goal Expectancy will have a positive effect on Perceived Playfulness. 

4.4.8 Content 

CBA’s content is actually described by the course’s content and the questions during 

the CBA. Thus, learners firstly evaluate content based on their experience during the 

courses, if it is difficult, interesting and useful and secondly during the CBA, if the 

questions are clear and understandable. CBAAM proposed that Content has a 

positive impact on Perceived Usefulness, Perceived Playfulness, Goal Expectancy and 

Behavioural Intention to use CBA (Terzis & Economides, 2011a). Thus, I examine: 

H12: Content will have a positive effect on Perceived Usefulness. 

H13: Content will have a positive effect on Perceived Playfulness. 
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H14: Content will have a positive effect on Goal Expectancy. 

H15: Content will have a positive effect on the Behavioral Intention to Use CBA. 

4.4.9 Perceive Importance 

Perceived Importance is the new variable that I intend to introduce in the CBAAM. 

This variable tries to measure how much important is the CBA for learner. I believe 

that if the learner perceives CBA as a very important procedure regarding his/her 

grades or his/her academic performance, he/she will probably find the CBA more 

useful, playful and he/she will intend to use it. Thus, in order to measure Perceived 

Importance, I ask them to rate the importance of CBA regarding their courses, their 

academic performance and their academic future. Therefore, I examine:  

H16: Perceived Importance will have a positive effect on the Behavioral Intention to 

Use CBA. 

 

 

Figure 7. Research Model with Perceived Importance 
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117 first-year students enrolled at the introductory informatics course, in the 

Department of Economic Sciences of a Greek University took place in this research. 

The course introduces informatics science to the students. Students learn general 

concepts of Information Technology. CBA’s includes questions from this course. 

There were 45 males (38%) and 72 females (62%). The average age of students was 

19.2 (SD=1.03). The participation to the CBA was voluntary. CBA consists of 45 

multiple choice questions and its duration was 45 min. Each question had 4 possible 

answers. The questions’ appearance to a student was randomized. After the end of 

the CBA, each student had to answer the questionnaire which consisted of 33 

questions (Table 11). I adapted 30 items from CBAAM and 3 new items regarding 

Perceived Importance. These 33 questions consists 10 latent variables. The seven 

point Likert-type scale with 1 = strongly disagree to 7 = strongly agree was used to 

measure the items.  

I used the technique of partial least-squares (PLS) analysis to analyze the 

measurement and the structural model (Chin, 1998; Falk & Miller, 1992; Wold, 

1982). This sample was large enough, since it was more than 10 times the largest 

number of independent variables impacting a dependent variable (Chin, 1998).   

Measurement model’s reliability and validity are proved by the internal consistency, 

convergent validity and discriminant validity (Barclay, 1995; Wixon & Watson, 2001). 

Required values and this model values regarding reliability and validity are presented 

in tables 11 and 7.  

Concerning the structural model I used two criteria: 1) the variance measured (R2) by 

the antecedent constructs. Values of the variance equal to 0.02, 0.13 and 0.26 are 

considered as small, medium and large respectively (Cohen, 1988); (2) t-values or p-

values through the bootstrapping procedure in order to measure the significance of 

the path coefficients and total effects.  
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Finally, SmartPLS 2.0 was used for data analysis (Ringle et al., 2005). SmartPLS uses 

the partial least squares (PLS) method. 

 

 

In this section I demonstrate the data analysis’ results. Table 11 confirms the 

convergent validity since items’ factor loadings, composite reliability and the average 

variance extracted exceed the adequate values, respectively.  

 

 

Table 11. Results for the Measurement Model of CBAAM with Perceived 
Importance 

Constructs / Items Factor 

Loading 

(>0.7)a 

Cronbach 

a 

(>0.7) a 

Composit

e 

Reliability 

(>0.7) a 

Average 

variance 

extracte

d 

(>0.5) a 

Perceived Usefulness  0.88 0.93 0.82 

PU1: Using the Computer Based Assessment (CBA) will 

improve my work. 

0.90    

PU2: Using the Computer Based Assessment (CBA) will 

enhance my effectiveness. 

0.93    

PU3: Using the Computer Based Assessment (CBA) will 

increase my productivity. 

0.88    

Perceived Ease of Use   0.77 0.87 0.69 

PEOU1: My interaction with the system is clear and 

understandable. 

0.84    

PEOU2: It is easy for me to become skilful at using the 

system. 

0.87    

PEOU3: I find the system easy to use. 0.77    

Computer Self Efficacy  0.84 0.89 0.67 
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CSE1: I could complete a job or task using the computer. 0.83    

CSE2: I could complete a job or task using the computer if 

someone showed how to do it first. 

0.82    

CSE3: I can navigate easily through the Web to find any 

information I need. 

0.77    

CSE4: I was fully able to use the computer and Internet 

before I began using the Computer Based Assessment (CBA). 

0.86    

Social 

Influence 

  0.83 0.89 0.66 

SI1: People who influence my behaviour think that I should 

use CBA. 

0.78    

SI2: People who are important to me think that I should use 

CBA. 

0.85    

SI3: The seniors in my university have been helpful in the use 

of CBA. 

0.81    

SI4: In general, my university has supported the use of CBA. 0.81    

Facilitating Conditions  0.80 0.91 0.83 

FC1: When I need help to use the CBA, someone is there to 

help me. 

0.89    

FC2: When I need help to learn to use the CBA, system’s help 

support is there to 

teach me. 

0.93    

Content  0.83 0.89 0.67 

C1: CBA’s questions were clear and understandable. 0.87    

C2: CBA’s questions were easy to answer. 0.85    

C3: CBA’s questions were relative with the course’s syllabus. 0.73    

C4: CBA’s questions were useful for my course. 0.80    

Goal Expectancy  0.83 0.90 0.75 

GE1: Courses’ preparation was sufficient for the CBA 0.88    

GE2: My personal preparation for the CBA. 0.86    

GE3: My performance expectations for the CBA. 0.86    

Perceived Playfulness  0.86 0.91 0.71 
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PP1: Using CBA keeps me happy for my task. 0.77    

PP2: Using CBA gives me enjoyment for my learning. 0.87    

PP3: Using CBA, my curiosity stimulates. 0.86    

PP4: Using CBA will lead to my exploration. 0.87    

Perceived Importance  0.77 0.86 0.68 

PI1: I believe that CBA is important for my course 0.85    

PI2: I believe that CBA is important for my academic 

performance 

0.84    

PI3: I believe that CBA is important for my future 0.78    

Behavioural Intention to use CBA  0.89 0.93 0.81 

BI1: I intend to use CBA in the future. 0.92    

BI2: I predict I would use CBA in the future. 0.88    

BI3: I plan to use CBA in the future. 0.92    

a: Indicates an acceptable level of reliability and validity. 

 

Moreover the discriminant validity is supported since the square root of the average 

variance extracted (AVE) of a construct is larger than any correlation with another 

construct. In table 12 the diagonal elements are the AVEs and the other values are 

the correlations between the variables.  

Table 12. Discriminant validity for the measurement model of CBAAM with 
Perceived importance 

Constructs      BI       C     CSE      FC      GE    PEOU      PI      PP      PU      SI 

  BI 0,81          

   C 0,54 0,66         

 CSE 0,24 0,32 0,67        

  FC 0,34 0,49 0,17 0,83       

  GE 0,41 0,60 0,41 0,23 0,75      

PEOU 0,57 0,61 0,34 0,54 0,40 0,68     

  PI 0,35 0,23 0,08 0,32 0,23 0,19 0,68    
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  PP 0,63 0,65 0,34 0,30 0,63 0,46 0,32 0,71   

  PU 0,60 0,65 0,31 0,33 0,65 0,66 0,28 0,69 0,81  

  SI 0,48 0,50 0,27 0,54 0,44 0,48 0,32 0,41 0,46 0,66 

 

Table 13 and figure 8 demonstrate the statistical significance of the structural model. 

In order to measure p-values I applied a bootstrap procedure with 1000 resamples.  

 

Table 13. R2  and Direct, Indirect and Total effects of CBAAM with Perceived Importance 

Dependent Variables R
2
 Independent Variables 

Direct 

effect 

Indirect 

effect 

Total 

effect 

Perceived behavioral 

intention 0.52 Perceived Playfulness 0.38*** 0.00 0.38*** 

  Perceived Usefulness 0.08 ns 0.17 0.25** 

  Perceived Ease of Use 0.31** 0.05 0.36*** 

  Perceived Importance 0.15** 0.00 0.15** 

  Computer Self Efficacy 0.00 0.09 0.09** 

  Social Influence 0.00 0.01 0.01ns 

  Facilitating Conditions 0.00 0.18 0.18** 

  Goal Expectancy 0.00 0.17 0.17*** 

  Content 0.02
 ns

 0.26 0.28** 

Perceived Playfulness 0.60 Perceived Usefulness 0.48*** 0.13 0.48*** 

  Perceived Ease of Use -0.12
 ns

 0.18 0.06
 ns

 

  Computer Self Efficacy 0.00 0.02 0.02 ns 

  Social Influence 0.00 0.01 0.01
 ns

 

  Facilitating Conditions 0.00 0.03 0.03 ns 

  Goal Expectancy 0.19** 0.18 0.37*** 

  Content 0.30*** 0.30 0.60*** 

Perceived Usefulness 0.62 Perceived Ease of Use 0.39*** 0.05 0.39*** 

  Computer Self Efficacy 0.00 0.10 0.10*** 
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  Social Influence 0.03
 ns

 0.00 0.03
 ns

 

  Facilitating Conditions 0.00 0.20 0.20*** 

  Goal Expectancy 0.38*** 0.00 0.38*** 

  Content 0.18* 0.22 0.40*** 

Perceived Ease of Use 0.36 Computer Self Efficacy 0.26*** 0.00 0.26*** 

  Facilitating Conditions 0.50*** 0.00 0.50*** 

Goal Expectancy 0.36 Content 0.60*** 0.00 0.60*** 

 

 

Figure 8. CBAAM with Perceived Importance results 

 

 

 

Regarding the Behavioral Intention to Use, these results confirmed the outcomes 

from CBAAM. Specifically, I find a direct positive effect of Perceived Playfulness, 

Perceived Ease of Use, but no direct effect of Perceived Usefulness and Content. In 

addition, the new variable Perceived Importance has also a direct effect on 
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Behavioral Intention to Use. Moreover, Perceived Playfulness is determined directly 

by Perceived Usefulness, Content and Goal Expectancy. However, these results did 

not confirm the direct effect of Perceived Ease of Use on Perceived Playfulness. 

Furthermore, I confirmed the direct effects of Perceived Ease of Use, Content and 

Goal Expectancy on Perceived Usefulness; however the effect of Social Influence was 

not large enough in order to be significant. Moreover, Computer Self Efficacy and 

Facilitating Conditions both have a direct effect on Perceived Ease of Use. Finally, 

Content has a direct positive effect on Goal Expectancy. Thus, all the hypotheses 

were supported except the direct effects of Perceived Usefulness and Content on 

Behavioral Intention as at CBAAM and the direct effect of Perceived Ease of Use on 

Perceived Playfulness and Social Influence on Perceived Usefulness. Despite the 

direct effects, the structural model has also indirect and total effects. So, even if the 

direct effects of Perceived Usefulness and Content on Behavioral Intention were not 

supported, the total effects are supported.  

The model explains the 52% of variance in Behavioral Intention to Use. By adding the 

Perceived Importance construct, I ameliorate the R2 value of the model, since the 

original CBAAM explained the 50% of variance in Behavioral Intention to Use. The 

total effects of PP (0.38), PEOU (0.36), C (0.28), PU (0.25), FC (0.18), GE (0.17) and PI 

(0.15) are strong. Thus, a computer based assessment has to satisfy these variables 

in order to be used by learners. Specifically a CBA has to be playful, useful, and easy 

to use with careful design of the content. Moreover practitioners and educators 

have to facilitate learners during the procedure in person or through the facilities of 

the system. However, the most important influence of educators is the development 

of students’ expectations regarding their goals and the sense of how much 

important is CBA for them.  

To conclude, this chapter provides useful information to practitioners, researchers 

and educators regarding CBA’s acceptance. Moreover, it firstly confirms CBAAM and 

then it extends it successfully with a new variable, Perceived Importance. Future 

studies have to be applied in this direction with different samples for further 

confirmation.  
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5. 

 

 

 

 

Gender differences have been examined in many researches, including the factors 

influence e-learning acceptance (eg. Gefen & Straub, 1997; Ong & Lai, 2006; Wang, 

Wu, & Wang, 2009). Previous research regarding gender differences in perceptions 

and acceptance of e-learning technology found mixed results. Some studies toward 

e-learning use in different context such as universities, schools and organizations, 

found that males had significantly higher positive perceptions regarding e-learning 

than females (e.g. Enoch & Soker, 2006; Hoskins & Van Hooff, 2005; Koohand, 2004; 

Ong & Lai, 2006; Zhou & Xu, 2007). Other studies showed no gender gap regarding 

perceptions (e.g. Davis & Davis, 2007; Zhang, 2005). Previous contradictory findings 

are enhanced by the literature regarding the gender moderate effect on the 

variables that affect technology acceptance. A number of studies found that men are 

more motivated by perceived usefulness on behavior intention (Gefen & Straub, 

1997; Sun & Zhang, 2006; Venkatesh & Morris, 2000) while women are more 

influenced by perceived ease of use (Ong & Lai, 2006). However, other studies 

indicated exact the opposite or no differences between two genders (Cheung et al., 

2002; Yuen & Ma, 2002). Mixed results also found regarding other variables such as 

social influence, computer self-efficacy and computer anxiety (eg. Kesici, Sahin, & 

Akturk, 2009; Wang et al. 2009). 

This study triggered by previous findings and attempts to highlight potential gender 

differences in perceptions and acceptance regarding computer based assessment 

(CBA). 

CBA, as part of e-learning or as a separate entity, helps students to evaluate their 

strengths and weaknesses (Joosten-ten Brinke, van Bruggen, Hermans, Burgers, 

Giesbers, Koper et al., 2007; Kaklauskas, Zavadskas, Pruskus, Vlasenko, Seniut, G. 

Kaklauskas et al., 2010). There are various methods such as: Essays, reports, projects, 
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presentations, performances, dissertations and even exams, in which self-

assessment can be used. In this days computer based assessment technologies have 

been developed in order to automate the assessment process (Charman & Elmes, 

1998; Fluck, Pullen & Harper, 2009; Gvozdenko & Chambers, 2007). CBA offers 

opportunities for innovations in testing and assessment (e.g. Bennett, 1998; Scalise 

& Gifford, 2006) and it can be used in many different fields. Formative and 

summative assessments are the two major categories of CBA. Summative 

assessments help students to evaluate their effectiveness in learning. On the other 

hand, formative assessments help students in reaching their targets through 

appropriate feedbacks (Birenbaum, 1996; Turner & Gibbs, 2010). 

Furthermore, CBA offers many advantages to the academics and practitioners. The 

major advantages are: Time reduction, test security, speed of results, cost, 

automatic record keeping for item analysis and distance learning (Bugbee, 1996; 

Drasgow & Olsen-Buchanan, 1999; Gvozdenko & Chambers, 2007; Mazzeo & Harvey, 

1988; Mead & Drasgow, 1993; Parshall, Spray, Kalohn, & Davey, 2002; Smith & 

Caputi, 2005; Thelwall 2000; Tseng, Macleod, & Wright, 1997). 

While CBA is increasingly being used as a training approach for the students, the 

issue of CBA acceptance has arisen. Based on the previous literature regarding e-

learning acceptance, Terzis & Economides (2011a) developed computer based 

assessment acceptance model (CBAAM). CBAAM uses variables for previous known 

models and proposes two new variables regarding CBA. From Technology 

Acceptance Model (TAM) (Davis, 1989) adopt perceived ease of use (PEOU) and 

Perceived Usefulness (PU), from Unified Theory of Acceptance and Use of 

Technology (UTAUT) (Venkatesh, Morris, Davis, & F.D. Davis, 2003) adopt Social 

Influence (SI) and Facilitating Conditions (FC), Perceived Playfulness (PP) from an 

extended TAM version proposed by Moon and Kim (2001) and Computer Self 

Efficacy (CSE) from Compeau and Higgins (1995). In addition CBAAM proposes 

Content (C) and Goal Expectancy (GE) in order to explain the intention to use a CBA 

from students (Terzis & Economides, 2011a). An extended analysis of each variable 

takes place in section 3 which describes the research model and hypotheses of this 

study.  
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This chapter uses CBAAM and extends it in attempt to figure out the gender effect 

among variables toward CBA acceptance. 

Particularly, this chapter firstly investigates the differences between genders 

perceptions concerning the nine variables of CBAAM and secondly gender 

differences regarding which factors affect the students’ acceptance and intention to 

use or to participate in a voluntary CBA. Although, there are previous studies 

regarding gender differences on acceptance of learning management systems (LMS) 

(eg. Wang et al., 2009) there was not any previous study on acceptance of CBA. The 

next section describes the most related previous studies. The third section 

demonstrates the methodology and the fourth section shows the results. A 

discussion section analyses the results and finally the conclusions, limitations and 

future research are presented. 

 

 

 

In this section I demonstrate previous researches that were important for the 

development of CBAAM and for the purposes of this study.  Previous studies are 

separated in three categories. In the first category, I show all the important models 

that have been used in technology acceptance such as TAM and UTUAT (table 14). In 

the second category, I display the constructs and their relationships that have been 

used in e-learning acceptance based on technology acceptance literature (Table 15) 

and other important variables that were firstly introduced in e-learning acceptance 

context. Finally, in the third category I demonstrate studies that deliberated the 

effect of gender on variables and their relationships regarding technology and e-

learning acceptance.  
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5.2.1 Information Technology acceptance 

 

Previous studies on Information Technology (IT) acceptance have introduced twelve 

basic models (Table 14). These models have proposed various determinants of IT 

acceptance and especially usage behavior. 

Table 14. Previous IT acceptance models 

Model Major Constructs Support evidence 

Theory of Reasoned Action 

(TRA) 

attitudes, subjective norms Fishbein & Ajzen, 1975 

Technology Acceptance 

Model (TAM) 

Perceived Usefulness, 

Perceived Ease of Use 

Davis, 1989 

Motivational Model (MM) Extrinsic Motivation, Intrinsic 

Motivation 

Davis, Bagozzi, & 

Warshaw,1992 

Social Cognitive Theory (SCT) Personal Factors (Cognitive, 

affective, biological), 

Behavior factors,  

Environmental factors 

Bandura, 1986; Compeau & 

Higgins, 1995 

Theory of Planned Behaviour 

(TPB) 

Perceived Behavioural 

Control 

Ajzen, 1991 

Innovation Diffusion Theory 

(IDT) 

Relative Advantage,  

Ease of Use, Image, 

Compatibility, Results 

Demonstrability 

Moore & Benbasat, 1991; 

Rogers, 2003 

The Model of PC utilisation 

(MPCU) 

Complexity of PC use,  

Job Fit With PC Use, Long-

Term Consequences of PC 

Use,  

Affect Toward PC Use,  

Social Factors Influencing PC 

Use,  

Facilitating Conditions for PC 

Thompson, Higgins, & 

Howell, 1991; Triandis, 1977 
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Use 

Combined TAM and TPB (C-

TAM-TPB) 

Perceived Usefulness, 

Perceived Ease of Use, 

Perceived Behavioural 

Control 

Taylor & Todd, 1995 

Task Technology Fit model 

(TTF) 

Task Requirements,  

Tool Functionality, Individual 

Performance 

Goodhue & Thompson, 1995 

Integrated TAM/TTF model. TAM + TTF constructs Dishaw & Strong, 1999 

TAM2 TAM + Subjective Norm Venkatesh & Davis, 2000 

Unified Theory of 

Acceptance and Use of 

Technology (UTAUT) 

Performance Expectancy, 

Effort Expectancy,  

Social Influence, Facilitating 

Conditions, Gender, Age, 

Experience, Voluntariness 

Venkatesh, Morris, Davis, & 

F.D. Davis,2003 

 

5.2.2 E- learning acceptance 

These models are used as guidelines on computerized learning systems acceptance.  

Many researchers used previous constructs in their proposed models for Learning 

Management Systems (LMS) acceptance (Table 15):  

Table 15. Studies that used constructs from IT acceptance to LMS acceptance 

Construct Related causal links Support evidence 

Perceived 

Usefulness 

PU → Intention to Use  Ong, Lai, & Wang, 2004; Padilla-

Melendez, Garrido-Moreno, & Del 

Aguila-Obra, 2008; Ong & Lai, 2006; 

Landry, Griffeth, & Hartman, 2006; Teo, 

2009; Yi & Hwang, 2003; Van Raaij & 

Schepers, 2008; Lee, 2008 

PU → Attitude  Ngai, Poon, & Chan, 2007 

Perceives Ease of 

Use 

PEOU → Intention to Use Ong, Lai & Wang, 2004; Padilla-

Melendez, Garrido-Moreno, & Del 

Aguila-Obra, 2008; Ong & Lai, 2006; 
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Landry, Griffeth, & Hartman, 2006; Teo, 

2009; Yi & Hwang, 2003; Van Raaij & 

Schepers, 2008; Liao, & Lu, 2008; Lee, 

2008 

PEOU → Attitude Ngai, Poon, & Chan, 2007 

Social Influence SI→ Intention to Use Wang, Wu, & Wang, 2009; Van Raaij & 

Schepers, 2008 

Computer Self-

Efficacy 

CSE → Intention to Use Padilla-Melendez, Garrido-Moreno, & 

Del Aguila-Obra, 2008 

CSE → PU, PEOU Ong, Lai & Wang, 2004; Ong & Lai, 2006; 

Teo, 2009 

Facilitating 

conditions  

FC → Attitude Teo, 2009; Teo, Lee, & Chai, 2008 

 

However, e-learners have additional motives requiring a search for additional 

intrinsic motivation factors (Ong, Lai, & Wang, 2004). 

Some other studies developed variables more relevant to e-learning. Perceived 

Enjoyment, Learning Goal Orientation and Application Specific Self Efficacy variables 

were proposed by Yi and Hwang (2003). Enjoyment explains that using a computer 

system is perceived to be personally enjoyable in its own right aside from the 

instrumental value of the technology (Davis et al., 1992). Learning Goal Orientation 

was defined as the individual’s approach to a task in order to understand something 

new or to enhance his/her level of competence (Yi & Hwang, 2003). Playfulness 

(Moon & Kim, 2001) and Self-Management of Learning which is defined as the self-

discipline and the ability in autonomous learning (Smith, Murphy, & Mahoney, 2003) 

was added to explain e-learning acceptance (Wang et al., 2009). Another construct 

which was introduced by Van Raaij and Schepers (2008) is Personal Innovativeness in 

the domain of IT. Personal Innovativeness in the domain of IT is defined as the 

willingness of an individual to try out any new information technology (Agarwal & 

Prasad, 1999). Furthermore, Personal Outcome Expectations and Perceived 

Behavioral Control were used in LMS acceptance. Personal Outcome Expectations is 

the outcome expectancy estimated by an individual regarding whether a particular 
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behavior will result in requisite outcomes (Bandura, 1977; Shih, 2008 ); and 

Perceived Behavioral Control is the individual perceptions of his/her control over the 

Web-based system for learning (Shih, 2008). Other researchers used the learner’s 

satisfaction as the dependent variable (e.g. Sun, Tsai, Finger, Chen, & Yeh, 2008; 

Wang, 2003).  

In addition, another study proposed a different approach of e-learning adoption 

based on three key factors: individual, system and organisational (Nanaykkara, 

2007). Another study used six dimensions to assess the adoption’s factors, including 

student dimension, instructor dimension, course dimension, technology dimension, 

design dimension, and environment dimension (Sun et al., 2008). 

 

5.2.3 Gender perceptions and effects on IT and e-learning acceptance 

 

Researchers and tutors have realized that genders perceptions and effects on 

relationships among the variables defined behavioral intention to use computers or 

e-learning are varied. However, literature did not provide conclusive results. Even if 

the gender gap regarding perceptions towards computers and e-learning use seems 

to be eliminated, I cannot support the same regarding the moderate effect of gender 

on relationships between variables that are important for behavioral intention and 

acceptance.  

Concerning perceptions and attitudes, earlier studies showed that male students 

were more positive towards computer use in learning context. For example, males 

had more positive perceptions than females towards the use of a digital library 

(Koohand, 2004) and towards the use of web base instruction at an open university 

(Enoch & Soker, 2006). Moreover, Tondeur, Valcke & Van Braak (2008) found that 

male teachers used computers more often for teaching purposes than females. 

However, some recent studies did not found any significant difference between 

genders perceptions towards e-learning use (eg. Hung, Chou, Chen & Own, 2010; 

Cuadrado-Garcia, Ruiz-Molina & Montoro-Pons, 2010).  
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This trend is substantiated by other studies focused on relative variables towards 

computer use such as computer anxiety, computer self efficacy and computer 

attitude. Specifically, earlier studies regarding: computer anxiety (Chou, 2003; Tsai, 

Lin, & Tsai, 2001), computer self efficacy (Durndell & Thomson, 1997; Schaumburg, 

2004) and computer attitude (Liaw, 2002) supported that males were thought more 

positive towards computers than females. However, other studies supported that 

there are not significant differences between males and females regarding computer 

anxiety, computer self efficacy and computer attitude (eg. Holcomb, King & Brown, 

2004; Imhof, Vollmeyer, & Beierlein, 2007; Kesici, Sahin, & Akturk, 2009; Li & Kirkup, 

2007; Popovich, Gullekson, Morris, & Morse, 2008). 

On the other hand, previous studies regarding gender effects on relationships among 

important variables towards intention to use computers or e-learning indicated 

some differences between males and females users. For example, earlier studies 

based on TAM observed that males demonstrate a higher relationship between 

perceived usefulness and behavioural intention than females (Gefen & Straub, 1997; 

Venkatesh & Morris, 2000). Moreover, UTUAT suggested gender as a moderating 

factor in relationships between performance expectancy, effort expectancy, social 

influence, facilitating conditions and behavioral intention (Venkatesh et al., 2003). 

Based on these existing findings, studies dedicated to e-learning acceptance 

presented similar results. For example, concerning the utilization of university library 

website resources, Kim (2010) suggested that female users are more likely to use the 

service if it is easy to utilize, while male users are more likely to use the service if 

they perceive that is useful. Moreover, Ong and Lai (2006) suggested the same 

results regarding the relationships among dominants of e-learning acceptance in an 

organizational context. Furthermore, Wang et al. (2009) indicated that gender 

differences moderate the effects of social influence and self-management of learning 

on m-learning intention to use. 

However, prior findings did not supported when studies implemented outside of the 

western culture. Particularly, Dong and Zhang (2011) indicated that Chinese women 

were higher influenced by their computer attitudes while Chinese men were higher 

affected by their subject norms. Moreover, Umrani and Ghadially (2008) found that 
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females’ behavioural intention to use computers defined by perceived usefulness 

and subjective norm, while for males TAM factors were not significant. Recently, the 

role of gender in moderating the relationships of family support, Internet self-

efficacy and the effects of e-learning were investigated (Chu, 2010). 

Gender effects were also measured in different contexts besides e-learning. Wang 

and Y-S Wang (2008) developed an acceptance model to demonstrate gender 

differences regarding on-line gaming. Gender moderations on use of communication 

technologies are also investigated (Ilie, Van Slyke, Green, & Lou, 2005).  

5.2.4 Computer Based Assessment Acceptance Model (CBAAM) 

 

CBAAM has been proposed regarding the acceptance of a CBA (Terzis & Economides, 

2011a). It uses eight constructs in order to define Behavioural Intention to Use a 

CBA. These eight constructs are the following: Perceived Playfulness (PP), Perceived 

Usefulness (PU), Perceived Ease of Use (PEOU), Computer Self Efficacy (CSE), Social 

Influence (SI), Facilitating Conditions (FC), Goal Expectancy (GE) and Content (C) 

(Figure 9). CBAAM proves that Behavioural Intention (BI) to Use a CBA is significantly 

attributed to Perceived Playfulness and Perceived Ease of Use. Perceived Usefulness 

is significantly explained by Goal Expectancy, Content, Social Influence and Perceived 

Ease of Use. Perceived Playfulness is defined by Usefulness, Content, Ease of Use and 

Goal Expectancy. Furthermore, Computer Self Efficacy and Facilitating Conditions 

define Perceived Ease of Use (Figure 9). 
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Figure 9. Computer Based Assessment Acceptance Model (CBAAM) 

 

The main research aim of the current chapter is to explore gender differences in 

perceptions and relationships among dominants affecting computer based 

assessment acceptance, based on the CBAAM and other previous studies (Figure 10). 

Particularly, I attempt to highlight potential differences between genders regarding 

their perceptions for each of the nine variables of the CBAAM. Moreover, CBAAM 

has 15 causal relationships between variables. I also investigate the moderate effect 

of gender on these relationships in order to indicate which constructs are more 

important for each gender’s behavioral intention to use CBA.  

Thus, practitioners, researchers and tutors will understand better how gender 

influences learners’ attitudes towards CBA, which factors are affecting CBA’s use, 

and why each gender will use it. In third section, I present a detailed analysis of each 

construct and these hypotheses based on the previous work. 
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5.3.1 Perceived Playfulness 

Moon and Kim (2001) based on the Csikszentimihalyi's (1975) and Deci's (1985) 

studies introduced the Perceived Playfulness construct in TAM. They found that 

Perceived Playfulness has a significant positive effect on behavioural intention to use 

the Web. Perceived Playfulness (PP) is defined by three dimensions:  

(a) Concentration: If the user is concentrated on the activity. 

(b) Curiosity: If the user’s cognitive curiosity is aroused (Malone, 1981a; 1981b).  

(c) Enjoyment: If the user enjoys the interaction with the system. 

Perceived Playfulness has a positive effect on the Behavioural Intention of a CBA 

(Terzis & Economides, 2011). Previous studies on e-learning showed that there are 

significant differences between genders towards computer use (Mitra et al., 2000). 

However, more recently, prior research on e-learning acceptance found that 

Perceived Playfulness did not shown any gender differences (Wang et al., 2009). In 

this study, I expect that Perceived Playfulness will be higher for men than for women 

and it will have greater influence on Intention to Use for men than for women. The 

reason would be that CBA is more game oriented than e-learning since it has scores 

and performance. Men’s characteristics match better with CBA’s game orientation. 

The reason is that men loved playing computer games more than women (Bonanno 

& Kommers, 2008; Hartmann & Klimmt, 2006; Lockheed, 1985; Scott & Rockwell, 

1997). Moreover, men express more positive feelings towards multi-choice 

assessments than females (Birenbaum and Feldman 1998). Thus, men will use CBA 

as a game to ameliorate and test their knowledge. Therefore I hypothesized: 

H1: Perceived Playfulness will be higher for men than for women. 

H2: Perceived Playfulness influences Behavioural Intention to use CBA more strongly 

for men than for women. 
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5.3.2 Perceived Usefulness 

Perceived Usefulness (PU) is determined as the degree to which a person believes 

that using a particular system will enhance his/her job performance (Davis, 1989). 

The strong influence of PU on BI and on PP has been proved (e.g. Lee, 2008; Ong & 

Lai, 2006; Terzis & Economides, 2011; Van Raaij & Schepers, 2008). Moreover, 

previous studies showed a moderate effect of gender on PU (Ong & Lai, 2006; 

Venkatesh & Morris, 2000). That is, the influence of PU on BI and on PP will be 

stronger for men. Thus, I hypothesized: 

H3: Perceived Usefulness will be higher for men than for women. 

H4: Perceived Usefulness influences Behavioural Intention to use CBA more strongly 

for men than for women. 

H5: Perceived Usefulness influences Perceived Playfulness more strongly for men 

than for women. 

 

5.3.3 Perceived Ease of Use 

Perceived Ease of Use (PEOU) is defined as the degree to which a person believes 

that using the system would be free of effort (Davis, 1989). PU and BI are influenced 

by PEOU (Agarwal & Prasad, 1999; Hu, Chau, Sheng, & Tam, 1999; Venkatesh, 1999; 

Venkatesh & Davis, 1996). Moreover, CBAAM showed that PEOU enhances PP. PEOU 

is more important for women since men are more familiar than women towards 

computer use (Kim, 2010; Ong & Lai, 2006; Venkatesh et al., 2003). So, the effect of 

PEOU on BI, PP and PU will be stronger for women.  

H6: Perceived Ease of Use will be higher for men than for women. 

H7: Perceived Ease of Use influences Behavioural Intention to use CBA more strongly 

for women than for men. 

H8: Perceived Ease of Use influences Perceived Usefulness to use CBA more strongly 

for women than for men. 



102 

 

H9: Perceived Ease of Use influences Perceived Playfulness to use CBA more strongly 

for women than for men. 

 

5.3.4 Computer Self Efficacy 

Computer Self Efficacy (CSE) is determined as the individual’s beliefs on his/her 

ability to use computers (Compeau & Higgins, 1995). In a CBA, computer self-efficacy 

affects students’ performance. Students with higher CSE are able to gain significant 

time only by clicking, typing or reading through the PC quicker. 

Previous studies supported a causal link between Computer Self Efficacy and 

Perceived Ease of Use (Agarwal, Sambamurthy, & Stair, 2000; Padilla-Melendez, 

Garrido-Moreno, & Del Aguila-Obra, 2008; Terzis & Economides, 2011a; Venkatesh & 

Davis, 1996).  

Researchers also showed lower levels of computer self-efficacy for women (Comber, 

Colley, Hargreaves, & Dorn, 1997; Durndell, Hagg, & Laithwaite, 2000; Durndell & 

Hagg, 2002; Whitely, 1997; Vekiri & Chronaki, 2008). Moreover, Ong and Lai (2006) 

supported that CSE influences PEOU more strongly for women than for men. Thus I 

hypothesized: 

H10: Computer Self Efficacy will be higher for men than for women. 

H11: Computer Self Efficacy influences Perceives Ease of Use more strongly for 

women than for men. 

 

5.3.5 Social Influence 

Social Influence (SI) is defined as the effect of other people’s opinion, superior 

influence, and peer influence (Taylor & Todd, 1995). Three are the key elements of 

the social inluence: Subjective Norm, Image and Voluntariness (Karahanna & Straub, 

1999). Social Influence or other variables with identical meaning have been 

measured in previous models like: Social factors (MPCU), Image (IDT) and Subjective 
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Norm (TRA, TPB, C-TAM-TPB and TAM2) (Venkatesh et al., 2003). TAM2 suggests a 

causal link between Subjective Norm and Image with users’ perceptions about the 

system’s usefulness. Moreover, Social Influence has been used into many proposed 

models (e.g. Agarwal & Karahanna, 2000; Karahanna & Straub, 1999; Lu, Yu, Liu, & 

Yao, 2003; Taylor & Todd, 1995; Venkatesh & Davis, 2000; Venkatesh et al., 2003; 

Wang et al., 2009).  CBAAM also found a causal link of SI to PU. Previous studies 

suggest that emotions and social factors affect more strongly women, thus women’s 

Social Influence effect will be stronger on Behavioural Intention (Fisk & Stevens, 

1993; Venkatesh & Morris, 2000). Since this system is voluntary, Social Influence has 

no direct effect on Behavioural Intention (Venkatesh & Davis, 2000). The effect on 

Behavioural Intention will be only indirect through the Perceived Usefulness.  

H12: Social Influence will be higher for women than for men. 

H13: Social Influence influences Perceived Usefulness more strongly for women than 

for men. 

 

5.3.6 Facilitating Conditions 

Facilitating Conditions (FC) are factors that a system offers in order to facilitate a 

user to perform a procedure. Thus, the appropriate description of FC depends on the 

persons that will provide them and the system’s architecture and support. Helpdesks 

and online support services could be considered as FC. Resource factors such as time 

and money could be also considered as FC (Lu, Liu, Yu, & Wang, 2008). 

Organizational staff’s communication and participation could be also defined as FC 

(Bueno & Salmeron, 2008). 

CBAAM suggested as FC the support during the CBA. The system and the 

organizational staff constitute the FC. The CBA’s tools as “Tutorial” and “Help” must 

be helpful to the students when they meet difficulties. In this experiment, support 

staff plays a significant role. During the CBA, the presence of an expert was very 

important in order to overcome students’ queries concerning the use of CBA or even 

the content of the questions.  
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Since previous studies suggest that women’s CSE is lower, I believe that FC will be 

more important for women than for men in order to overcome their computer 

anxiety. Thus, FC effect on PEOU will be stronger for women. 

H14: Facilitating Conditions will be higher for women than for men. 

H15: Facilitating Conditions influences Perceived Ease of Use more strongly for 

women than for men. 

 

5.3.7 Goal Expectancy 

In distance learning, an e-learner is more self-directed and goal oriented by him/her 

self, since he/she works alone (Smith et al., 2003; Yi & Hwang, 2003). Self-

management of learning is a proposed variable, which measured how the e-learner 

feels and whether is self-disciplined (Smith et al., 2003). Nicholls (1984) proposed 

Learning Goal Orientation and Performance Goal Orientation. Learning Goal 

Orientation has been used as an indirect determinant of e-learning acceptance (Yi & 

Hwang, 2003). Another important construct is outcome expectations (Bandura, 

1986; Vroom, 1964) which refers to the expected consequence of one’s own 

attitude. Compeau and Higgins (1995, 1999) proposed two types of outcome 

expectations regarding computer use: 1) performance related outcome 

expectations, 2) personal outcome expectations. Personal Outcome Expectations 

have been introduced as an ancestor of intention to use (Shih, 2008). 

Goal Expectancy (GE) was proposed in CBAAM (Terzis & Economides, 2011a). Goal 

Expectancy (GE) is a variable that influences an individual’s belief that he/she is 

prepared properly to use CBA. GE has two dimensions. In a summative assessment, 

students have to be prepared in order to evaluate their knowledge through the 

questions. Thus, the first dimension is student’s preparation to take the CBA. It is 

clear that a tutor is not able to measure students’ preparation neither from 

qualitative nor from quantitative approach through the questionnaire and the 

system. Thus, CBAAM actually measured if a student is satisfied with his/her 

preparation. Moreover, students always try to predict their performance based on 
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their preparation and the hypothetical difficulty level of the assessment. In other 

words, they estimate their self-confidence regarding their study and the assessment. 

Thus, the second dimension involves the desirable level of success for each student. 

In a summative assessment, CBAAM demonstrated a positive effect of GE on PU and 

on PP. Previous studies showed that men are thought to be more competitive and 

aggressive than women (Eagly, Mladinic, & Otto, 1991; Williams & Bennet, 1975). 

Experimental economics literature was also suggested that men tend to be more 

competitive than women (eg. Gneezy & Rustichini 2004; Niederle & Vesterlund, 

2005). Moreover, men are more concerned with winning than women (White & 

Duda, 1994). Previous findings are supported also from studies regarding computer 

games supporting that males are more motivated by challenge than females (eg. 

Eglesz, Feteke, Kiss, and Izso, 2005; Greenberg, Sherry, Lachlan, Lucas, & Holmstrom, 

2010). Thus, I believe that men will score higher in GE and that GE will influence PU 

and PP more strongly for men than women. So, I hypothesized: 

H16: Goal Expectancy will be higher for men than women. 

H17: Goal Expectancy influences Perceived Usefulness more strongly for men than 

for women. 

H18: Goal Expectancy influences Perceived Playfulness more strongly for men than 

for women. 

 

5.3.8 Content 

Information & Communication Technology (ICT) is used in order to deliver learning 

and assessment content easier, faster and more efficiently to the students. Based on 

Doll and Torkzadeh (1988), Wang (2003) proposed Content to determine e-learner 

satisfaction. He examined if the content was sufficient, up-to-date, useful and fitted 

to the users’ needs. Moreover, the content of the system and the contribution of the 

teachers during the construction, the operation and the maintenance of the system 

are very important for learners’ satisfaction (Shee & Wang, 2008). 
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Correspondingly, course’s content affects CBA’s use. The questions of the CBA are 

based on the course’s content. CBA offers two major advantages to instructors and 

learners. Firstly, instructors are able to identify students’ progress regarding the 

course content. Secondly, students have the opportunity to learn and practice better 

the course’s content. CBAAM proposes two dimensions of the Content variable 

(Terzis & Economides, 2011a). The first dimension, as I previously described, is 

related to course’s content. Course’s content is a criterion for the student to 

evaluate the course as difficult or easy, interesting or boring, useful or not useful. 

Thus, the Content is crucial for CBA’s usefulness and playfulness. The second 

dimension is related to the questions during the CBA. Questions have to be clear, 

understandable and relative with the course’s content in order to maximize the 

student’s utility and satisfaction. CBAAM detected that Content had a positive 

impact on PU, PP, GE and BI. Since CBA’s questions are designed based on a course 

regarding the basic knowledge of computer use, I have to consider students’ 

computer self-efficacy in order to highlight gender differences regarding the effect of 

Content on PU, PP, GE and BI. In literature review I showed that previous studies had 

mixed results towards computer use and self-efficacy regarding genders. However, 

in consideration with the age and the country that this research took place, previous 

studies showed that female students are likely to have less positive perceptions 

towards computer self-efficacy (eg. Vekiri & Chronaki, 2008). Therefore, I expect that 

men will score higher than women in this construct. Thus I hypothesized: 

H19: Content will be higher for men than women. 

H20: Content influences Perceived Usefulness more strongly for men than for 

women. 

H21: Content influences Perceived Playfulness more strongly for men than for 

women. 

H22: Content influences Goal Expectancy more strongly for men than for women. 

H23: Content influences Behavioral Intention to Use CBA more strongly for men than 

for women. 
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Figure 10. Research model for CBAAM with genders 

 

 

 

5.4.1 Research Participants and data collection 

The course was an introductory informatics course, in the Department of Economic 

Sciences of a Greek University. The course is mandatory and contains theory and 

practice. In the theoretic module, students have to learn general concepts of ICT and 

in the practical module students have to learn how to use Word Processing and 

Internet. CBA includes questions from both modules. 

The entire class consists of 350 first-year students, while 129 students are men (37%) 

and 221 women (63%). 202 students showed interest to participate to the CBA by 

completing a registration form. Finally, 173 students appeared for the procedure. 

Computer Self Efficacy on the scale of 1-7 with mean = 5.03 and SD = 1.2 shows that 

students felt confident about the basic use of a Personal Computer (PC). Students 

felt familiar with the use of PC, since most of them attended computer lessons at 
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high school. There were 56 males (33%) and 117 females (67%). The average age of 

students was 18.4 (SD = 1.01). The use of the CBA was voluntary. CBA consists of 45 

multiple choice questions and its duration was 45 min. Each question had 4 possible 

answers. The questions’ appearance to a student was randomized. After the end of 

the CBA, each student had to answer the survey which consisted of 30 questions 

(Appendix 1).  

The use of the CBA was very simple. Each student had to choose the right answer 

and then he/she had to push the “next” button. Each page includes the question, the 

four possible answers and the “next” button. The text was in Greek. Teachers did not 

give any other special instruction at the beginning. Few students, that were not very 

comfortable with the use of the assessment and they asked information on its use, 

received further information and instructions. The CBA’s appearance was simple too 

in order to avoid the effects of design and aesthetics on constructs such as PP, PU or 

BI since these effects were not measured in CBAAM. 

 

5.4.2 Measures 

 

In this study, I used the measurements of the CBAAM. CBAAM consists of 30 items 

which measure the nine latent variables of the model. The seven point Likert-type 

scale with 1 = strongly disagree to 7 = strongly agree was used to measure the items. 

Three items for Perceived Usefulness (PU) and three items for Perceived Ease of Use 

(PEOU) were adapted from Davis (1989). Four items for Computer Self Efficacy (CSE) 

were adapted from Compeau and Higgins (1995). Social Influence (SI) was measured 

by four items from the UTUAT (Venkatesh et al., 2003). Facilitating Conditions (FC) 

were measured by two items (Thompson, Higgins, & Howell, 1991). Based on Moon 

and Kim (2001) and Wang et al. (2009), four items was used to measure Perceived 

Playfulness (PP). Moreover, for the two newly proposed constructs, Content and 

Goal Expectancy (GE), CBAAM proposed four and three items respectively (Terzis & 

Economides, 2011). Behavioral Intention to Use was measured by 3 items from Davis 

(1989) (Appendix 1). 



109 

 

 

 

CBAAM used the technique of partial least-squares (PLS) analysis to analyze the 

measurement and the structural model. PLS (Chin, 1998; Falk & Miller, 1992; Wold, 

1982) and Linear Structural Relations (LISREL) (Joreskog & Sorbom, 1993) are the 

most common structural equation modeling (SEM) techniques. PLS analysis offers 

some advantages: (1) fewer demands on residual distributions; (2) smaller sample; 

(3) wider number of constructs and/or indicators (Falk & Miller, 1992; Chin, 1998); 

(4) testing theories in early stages of development (Fornell & Bookstein, 1982); (5) 

better for prediction. 

Furthermore, the minimum recommended sample size is defined by the two 

following guidelines: (a) 10 times larger than the number of items for the most 

complex construct; (b) 10 times the largest number of independent variables 

impacting a dependent variable (Chin, 1998).  The required sample size should be 

larger than the larger value of the above guidelines. CBAAM has four independent 

variables impacting a dependent variable (eg. Behavioral Intention to use). Thus, the 

minimum required sample size was 40, which is quite lower than the 173 

participants in the study. In addition, many studies on technology acceptance on 

learning systems used PLS analysis (e.g. Han, 2003; Hsu, Chen, Chiu, & Ju, 2007; Van 

Raaij & Schepers, 2008; Zhang, Zhao, & Tan, 2008; Yi & Hwang, 2003). 

Reliability and validity of the measurement model are proved by the internal 

consistency, convergent validity and discriminant validity (Barclay, Higgins, & 

Thompson, 1995; Wixon & Watson, 2001). Firstly, the items’ factor loadings on the 

corresponded constructs must have a value 0.7 and higher in order to be acceptable 

(e.g. Teo, 1999). The discriminant validity is also satisfied by the stronger items’ 

factor loading on their own corresponded variables than on other variables in the 

model. Moreover, AVE (Average Variance Extracted) should be higher than 0.5 and 

the AVE’s squared root of each construct should be greater than any correlation with 

every other construct (Barclay et al., 1995; Chin, 1998; Fornell & Larcker, 1981). The 

composite reliability has to be greater than 0.7 (Agarwal & Karahanna, 2000; 
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Compeau, Higgins, & Huff, 1999). These criteria regarding this measurement model 

are satisfied and demonstrated at table 16.  

The structural model and hypotheses have to satisfy two criteria: (1) the variance 

measured (R2) by the antecedent constructs. Values of the variance equal to 0.02, 

0.13 and 0.26 are considered as small, medium and large respectively (Cohen,1988); 

(2) t-values through the bootstrapping procedure show the significance of the path 

coefficients and total effects.  

In PLS, multigroup analysis (MGA) investigates if the difference in path coefficients of 

two different groups is statistical significant in order to confirm differences in 

different population parameters. T-test was first used regarding the multigroup 

analysis, in order to find the differences between groups (Keil el al., 2000).  This 

approach had some contradictions, since PLS path modeling in contrast to t-test, is a 

distribution-free method (Chin & Dibbern, 2009). Henseler (2007) proposed a new 

method for PLS-based multigroup analysis. This method does not follow 

distributional assumptions. This technique examines if the difference between the 

path coefficients of the two subpopulations is statistically significant. In particular, 

this method is similar to Mann-Whitney-Wilconox test (Wilcoxon, 1947; Mann & 

Whitney, 1947). The exact equation is (Henseler, Ringle, & Sinkovics, 2009): 

 
ij,

2
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J: the number of bootstrap samples. 

bj(1) & bi(2) : the bootstrap parameter estimations, where the superscripts denote 

the corresponding group. 

b-(1) & b-(2): the means of the focal parameters over the bootstrap samples, where 

the superscripts denote the corresponding group. 

Θ: the unit step function. Θ = 1 if its argument exceeds 0, else Θ = 0. 

Thus, I used this method in order to evaluate the differences between the path 

coefficients of men and women. 
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I used SmartPLS 2.0 for data analysis (Ringle, Wende, & Will, 2005). SmartPLS uses 

the partial least squares (PLS) method and it is similar to the well-known PLS-Graph. 

 

 

 

Table 16 demonstrates the items’ factor loadings and the convergent validity. The 

measurement model is supported, since all the factor loadings are greater than 0.7, 

the composite reliability is greater than 0.7 and the average variance extracted (AVE) 

is greater than 0.5. Table 17 verifies the discriminant validity. In Table 17 the 

diagonal elements are the AVEs. The AVE of each construct is higher than any 

correlation with another construct (Fornell & Larcker, 1981). Table 18 summarizes 

the mean scores, standard deviations, significant F ratios and the effects of each 

gender upon the nine latent constructs. Significant gender differences were found 

for PP, PU, CSE, FC and GE. Men’s ratings of Perceived Playfulness, Perceived 

Usefulness, Computer Self Efficacy and Goal Expectancy were higher than women’s. 

Moreover, women’s ratings of Facilitating Conditions were higher than men’s. Thus, 

H1, H3, H10, H14 and H16 are supported (Table 18). 

A bootstrap procedure with 1000 resamples was used to examine the statistical 

significance of the relations in the structural model. Figure 11 and Tables 19, 21 

show the results for the entire sample and for the two genders. In Tables 19, 21 and 

figure 11, I demonstrate the results for the entire sample for better explanation and 

direct comparison. 

In addition, the R2 values can be used as a goodeness-of-fit measure (Hulland, 1999). 

Table 17 shows the R2 values for the entire sample and for each gender respectively.  

R2 values for the two genders were also encouraging. BI’s variance is explained 

almost with 50% for both genders. Results in men’s group were very good for all the 

variables (BI, PP, PU, PEOU, GE) that are explained by other constructs. All the 

variables in men’s structural model are explained for 50% approximately. Likewise, 

women’s structural model had very good results for BI, PP and PU with 50% of 
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explained variance for each construct. However, women’s R2 values for PEOU and 

GE were lower but acceptable with 17% and 14% respectively (Table 17).  

Moreover, the last column of Table 19 shows the significance of the difference 

between the path coefficients of women and men in the structural model, based on 

Henseler, Ringle & Sinkovics (2009) method. Table 20 summarizes the results for the 

hypotheses.  

Regarding the differences between the two genders, Perceived Usefulness 

influenced Behavioral Intention more strongly for men than for women. Thus, 

hypothesis H4 is supported. Moreover, Perceived Ease of Use determined Behavioral 

Intention and Perceived Usefulness more strongly for women than for men. Thus 

hypotheses H7 and H8 are supported. Furthermore, Content influenced Perceived 

Usefulness, Perceived Playfulness and Goal Expectancy more strongly for men than 

for women. So, hypotheses H20, H21 and H22 are confirmed. However, the 

hypothesized stronger effects of Perceived Playfulness on Behavioral Intention for 

men (H2) did not confirm. Likewise the path coefficients for the PU -> PP (H5), PEOU 

-> PP (H9), CSE -> PEOU (H11), C -> BI (H23) links did not differ between the two 

gender groups. Unexpectedly, the path coefficients for SI -> PU (H13), FC -> PEOU 

(H15) links are stronger for men and GE -> PU (H17), GE -> PP (H18) links are stronger 

for women. The four previous path coefficients are statistically significant and the 

results are against this hypothesis.  
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Figure 11. Path coefficients of the research model (CBAAM & Genders) and 
differences in perceptions 

 

Table 16. Results for the Measurement Model of CBAAM & Genders 

Construct Items Mean Standard 

Deviation 

Factor 

Loading 

 

(>0.7)a 

Cronbach a 

 

 

(>0.7) a 

Composite 

Reliability 

 

(>0.7) a 

Average 

variance 

extracted 

(>0.5) a 

Perceived Playfulness 5.46 1.02  0.8444 0.8955 0.6822 

PP1   0.7672    

PP2   0.8501    

PP3   0.8411    

PP4   0.8426    
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Perceived Usefulness 5.77 0.96  0.8183 0.8920 0.7336 

PU1   0.8322    

PU2   0.8797    

PU3   0.8568    

Perceived Ease of Use 5.77 1  0.7900 0.8782 0.7072 

PEOU1   0.8424    

PEOU2   0.9046    

PEOU3   0.7704    

Computer Self Efficacy 5.03 1.2  0.9009 0.9301 0.7690 

CSE1   0.8655    

CSE2   0.8642    

CSE3   0.9015    

CSE4   0.876    

Social Influence 6.1 0.86  0.7952 0.8676 0.6227 

SI1   0.8292    

SI2   0.8732    

SI3   0.7257    

SI4   0.717    

Facilitating Conditions 6.62 0.69  0.8755 0.9411 0.8888 

FC1   0.9511    

FC2   0.9343    

Goal Expectancy 5.02 1.01  0.7241 0.8385 0.6339 

GE1   0.8293    

GE2   0.7722    

GE3   0.786    

Content 5.63 0.86  0.7898 0.8625 0.6113 

C1   0.8211    
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C2   0.7582    

C3   0.72    

C4   0.8233    

Behavioral Intention to 

Use 

6.00 1.06  0.8873 0.9306 0.8175 

BI1   0.9461    

BI2   0.9149    

BI3   0.8487    

 

Table 17. Discriminant validity for the measurement model of CBAAM & Genders 

      

Construct                  PP PU PEOU CSE SI FC GE C BI 

PP 0.826         

PU 0.577 0.857        

PEOU 0.496 0.514 0.841       

CSE 0.377 0.256 0.330 0.877      

SI 0.463 0.489 0.358 0.256 0.789     

FC 0.286 0.258 0.408 0.166 0.518 0.943    

GE 0.497 0.515 0.295 0.217 0.439 0.187 0.796   

C 0.567 0.554 0.522 0.403 0.504 0.483 0.494 0.782  

BI 0.656 0.522 0.524 0.345 0.325 0.287 0.382 0.502 0.904 

 

Table 18. Descriptive statistics and ANOVAs testing results for genders perceptions 

 Men (n= 56) Women (n = 

117) 

Significance of difference between 

women and men  

 Mean SD Mean SD F ratios Sig. effect size 

Cohen’s d 

PP 6.56 0.773 5.35 1.035 60.311 0.000 1.32 
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PU 5.97 0.870 5.68 0.985 3.447 0.065 0.31 

PEOU 5.93 0.883 5.69 1.038 2.374 0.125 0.25 

CSE 5.27 1.090 4.91 1.227 3.474 0.064 0.31 

SI 6.31 0.885 6.09 0.884 2.452 0.119 0.25 

FC 5.04 0.967 6.64 0.643 168.346 0.000 1.95 

GE 6.14 0.789 5.01 1.032 52.854 0.000 1.23 

C 5.63 0.886 5.64 0.847 0.016 0.899 0.01 

BI 5.70 0.939 5.84 1.101 0.705 0.402 0.13 

 

Table 19. Entire sample and Gender differences in relationships 

 Entire sample Men (n= 56) Women (n = 117) Difference 

between 

women and 

men (Henseler 

Method)  

 R2 β Rm
2 βm Rw

2 βw  

BI 0.498  0.513  0.498   

PP 0.468  0.456  0.508   

PU 0.469  0.479  0.524   

PEOU 0.237  0.51  0.166   

GE 0.244  0.521  0.137   

PP -> BI  0.443***  0.398***  0.457*** ns 

PU -> BI  0.118ns  0.332**  0.01ns **(0.021) 

PU -> PP  0.250***  0.202*  0.193*** ns 

PEOU -> BI  0.202***  0.064ns  0.251*** *(0.909) 

PEOU -> PU  0.272***  -0.009ns  0.337*** **(0.011) 

PEOU -> PP  0.188**  0.212*  0.195* ns 

CSE -> PEOU  0.270***  0.235**  0.258*** ns 

SI -> PU  0.180**  0.399***  0.154* **(0.0355) 
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FC -> PEOU  0.363***  0.635***  0.267** ***(0.0055) 

GE -> PU  0.260***  -0.052ns  0.335*** ***(0.001) 

GE -> PP  0.198**  -0.122ns  0.310*** ***(0.002) 

C -> PU  0.193**  0.464***  0.161** **(0,0401) 

C -> PP  0.233***  0.471***  0.233** * (0,0672) 

C -> GE  0.494***  0.722***  0.370** *** (0,0031)  

C -> BI  0.080ns  0.056ns  0.117ns ns 

*p<0.1, **p<0.05, ***p<0.01, ns: not significant. 

Table 20. Summary of testing results for CBAAM & Genders 

Perception    

H1  PP Men > Women support*** 

H3 PU Men > Women support* 

H6 PEOU Men > Women not support 

H10 CSE Men > Women support* 

H12 SI Women >Men not support 

H14 FC Women >Men support*** 

H16 GE Men > Women support*** 

H19 C Men > Women not support 

    

Relationship    

H2 PP -> BI Men > Women not support 

H4 PU -> BI Men > Women support** 

H5 PU -> PP Men > Women not support 

H7 PEOU -> BI Women >Men support* 

H8 PEOU -> PU Women >Men support** 

H9 PEOU -> PP Women >Men not support 

H11 CSE -> PEOU Women >Men not support 
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H13 SI -> PU Women >Men support the opposite 

H15 FC -> PEOU Women >Men support the opposite 

H17 GE -> PU Men > Women support the opposite 

H18 GE -> PP Men > Women support the opposite 

H20 C -> PU Men > Women support** 

H21 C -> PP Men > Women support* 

H22 C -> GE Men > Women support*** 

H23 C -> BI Men > Women not support 

*p<0.1, **p<0.05, ***p<0.01, ns: not significant. 

 

Table 21. Direct, Indirect and Total effects for CBAAM & Genders 

DV IV Direct effect Indirect effect Total effect 

  E.S M W E.S. M W E.S. M W 

BI PP 0.443 0.398 0.457 0.000 0.000 0.000 0.443*** 0.398*** 0.457*** 

 PU 0.118 0.332 0.01 0.111 0,081 0.089 0.229** 0.413*** 0.099ns 

 PEOU 0.202 0.064 0.251 0.145 0,081 0.0122 0.347*** 0.145ns 0.373*** 

 CSE 0.000 0.000 0.000 0.094 0.034 0.096 0.094*** 0.034 ns 0.096* 

 SI 0.000 0.000 0.000 0.041 0.165 0.015 0.041*** 0.165** 0.015 ns 

 FC 0.000 0.000 0.000 0.126 0.092 0.099 0.126*** 0.092 ns 0.099* 

 GE 0.000 0.000 0.000 0.147 -0.07 0.175 0.147*** -0.070 ns 0.175** 

 C 0.080 0.000 0.117 0.220 0.385 0.186 0.300* 0.385*** 0.303*** 

PP PU 0.250 0.202 0.193 0.000 0.000 0.000 0.250** 0.202 ns 0.193* 

 PEOU 0.188 0.212 0.195 0.068 -0.003 0.064 0.256*** 0.209 ns 0.259*** 

 CSE 0.000 0.000 0.000 0.069 0.049 0.067 0.069* 0.049 ns 0.067** 

 SI 0.000 0.000 0.000 0.045 0.080 0.023 0.045* 0.080 ns 0.023 ns 

 FC 0.000 0.000 0.000 0.093 0.133 0.069 0.093** 0.133 ns 0.069* 

 GE 0.198 -0.122 0.310 0.064 -0.010 0.065 0.262*** -0.132 ns 0.375*** 

 C 0.233 0.471 0.233 0.178 -0.002 0.169 0.411*** 0.469*** 0.402*** 
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PU PEOU 0.272 -0.009 0.337 0.000 0.000 0.000 0.272*** -0.009 ns 0.337*** 

 CSE 0.000 0.000 0.000 0.073 -0.002 0.087 0.073*** -0.002 ns 0.087*** 

 SI 0.180 0.399 0.154 0.000 0.000 0.000 0.180** 0.399*** 0.154* 

 FC 0.000 0.000 0.000 0.099 -0.005 0.089 0.099*** -0.005 ns 0.089** 

 GE 0.260 -0.052 0.335 0.000 0.000 0.000 0.260*** -0.052 ns 0.335** 

 C 0.193 0.464 0.161 0.129 -0.005 0.124 0.322*** 0.427*** 0.285*** 

PEOU CSE 0.270 0.235 0.258 0.000 0.000 0.000 0.270*** 0.235** 0.258** 

 FC 0.363 0.635 0.267 0.000 0.000 0.000 0.363*** 0.635*** 0.267** 

GE C 0.494 0.722 0.370 0.000 0.000 0.000 0.494*** 0.722*** 0.370*** 

*p<0.1, **p<0.05, ***p<0.01, ns: not significant. 

 

 

 

The aim of this chapter is to extend prior knowledge on the technology acceptance 

model and gender differences in the field of CBA. CBAAM showed that a CBA would 

be more likely for students to use it if it is playful and easy to use. Previous studies 

also proposed PEOU and PP as major determinants of BI (Davis, 1989; Moon & Kim, 

2001; Wang et al., 2009). Moreover, CSE and FC have a direct positive effect on 

Perceived Ease of Use. These mean that, students with prior knowledge on using PCs 

probably will find the system easy to use and that the appropriate support from the 

staff and from the system itself will also make the system easy to use. Since PEOU is 

an important determinant of BI, FC and CSE it could be very crucial for the actual use 

of the system. Social Influence is also a strong determinant of Perceived Usefulness. 

Thus, student’s social environment is very important in order to understand the 

usefulness of the CBA. This result strongly supports the relationship established in 

TAM2 (Lu, Yaob, & Yu, 2005; Venkatesh, & Davis, 2000). 

Moreover, GE shows that a well prepared student with expectations to be successful 

would be more likely to find useful and playful. In section 3, I explained that the 

positive effect exists only in summative assessments. On the other hand, Content’s 
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direct effect on Behavioural Intention is not confirmed. However, hypotheses for 

direct effect of Content on Perceived Usefulness, Perceived Playfulness and Goal 

Expectancy are confirmed. Thus, Content’s indirect effect on Behavioural Intention 

through PP, PU and GE is very strong.  This means that, a CBA with fine and 

interesting Content for the students would be more useful and playful, so it would 

be more likely to be used. Since students determine their efforts based on the 

course content, students’ Goal Expectancy is affected by the CBA’s Content. 

Contrary to previous studies, CBAAM did not confirm the direct effect of Perceived 

Usefulness on Behavioural Intention to Use. However, Perceived Usefulness’ indirect 

effect on Behavioural Intention to use through the Perceived Playfulness was very 

strong. This means that a useful CBA is more likely to be playful. In other words, the 

students will have probably concentration, curiosity and enjoyment when they use a 

useful CBA. In this model, Playfulness is a mediator connecting Usefulness with 

Behavioural Intention to Use. This result has to be examined further in order to show 

the actual relationship between Perceived Usefulness and Behavioural Intention to 

Use a CBA.  

 

5.7.1 Gender Differences 

The main research topic of this study is gender differences. Firstly, I examine the 

gender differences in perceptions of Goal Expectancy, Content, Social Influence, 

Perceived Playfulness, Perceived Usefulness, Perceived Ease of Use, Computer Self 

Efficacy and Facilitating Conditions. Men’s ratings of perceptions regarding Perceived 

Playfulness, Perceived Usefulness, Computer Self Efficacy and Goal Expectancy are 

higher than women’s as I hypothesized. However, these findings did not confirm 

men’s higher ratings for Perceived Ease of Use as well for Content. This means that it 

was easy to use the CBA and the Content was clear, understandable, useful and 

relevant to the courses for both genders. On the other hand, women’s ratings of 

perceptions with respect to Facilitating Conditions confirmed this hypothesis and 

they are higher than men’s. This means that support from the staff and from the 

system is more important for women. However, women’s ratings of perceptions 
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regarding Social Influence do not have any significant difference from men’s ratings. 

This means that both genders are influenced about the same by the environment of 

the university (staff, teachers, colleagues).  

Furthermore, I also investigate the effects of different variables, demonstrating how 

the two genders differ concerning Behavioural Intention to Use. The results support 

some of these predictions. Table 19 and 21 show the statistical significant effects for 

both genders. Regarding women, all the determinants are statistically significant 

except the effects of PU and C on BI. These results come along with the results for 

the entire sample. As I explained previously, probably the effects of Usefulness and 

Content are delivered on Behavioural Intention through the Playfulness. Since 

Playfulness is an important determinant of BI for women and PU and C are important 

determinants of PP, I believe that a CBA has to be useful and filled in with the 

appropriate content in order to be playful. A playful CBA will affect positively 

women’s BI. The results confirmed this theory through the total effects for Content 

and partially for Perceived Usefulness since the effect of PU on PP is significant but 

the total effect of PU on BI for women is not significant. 

Regarding men, five out of fifteen path coefficients are not statistically significant. 

The effect of PEOU on PU and BI, GE on PU and PP and C on BI are not statistically 

significant. The effect of PEOU on PU and BI is a presumable result. PEOU is not very 

important for men, since they are more confident with the use of PC and they do not 

give enough attention on ease of use. This result comes along with the insignificant 

total effect of PEOU on BI. Thus, Ease of Use does not play important role for men as 

for women in order to use and find useful the CBA. 

Moreover, the effect of Goal Expectancy on Perceived Usefulness and Perceived 

Playfulness for men is not significant. Thus, the difference between men’s and 

women’s path coefficients for GE to PU and GE to PP is also statistically significant. 

These results are exactly the opposite to this hypotheses. However, previous studies 

came up to similar results. Particularly, Wang, Wu and H.S. Wang (2009) found that 

Self-management of learning, which is a construct similar to Goal Expectancy, had 

greater effect for women than for men. If future works continue to find the same 
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results, then I may have to redefine this hypothesis regarding the effect of gender on 

path coefficients for GE and SML to PU, PP and BI.  

Furthermore, concerning the gender differences regarding the path coefficients I 

find some other interesting results. First, the effect of Social Influence on Perceived 

Usefulness is higher for men than for women. This result is against to this hypothesis 

and previous works (e.g. Venkatesh et al., 2003). However, Wang, Wu and H.S. Wang 

(2009) came to a similar result. They found that the effect of Social Influence on 

Behavioural Intention for m-learning systems were higher for men than for women. 

Moreover, previous studies found that in the performance-related context, male 

users are more strongly influenced by social influence than females (Kim, 2010; 

Venkatesh & Morris, 2000). Male students are more familiar with using computers, 

thus they are more capable to understand better and discuss the parameters of the 

CBA with each other or with their teachers. Women are shyer and less confident to 

talk about the use of PCs, so they formulate an opinion about the usefulness of the 

system by their own. Males’ familiarization with computers is also the reason that 

the effect of Facilitating Conditions on Perceived Ease of Use is higher for men than 

for women. Male students are more efficient to use the support of the system than 

females. However, this is not very important, since PEOU does not have any effect 

on BI for men.  

Second, the effect of Perceived Playfulness on Behavioural Intention to use is 

significant for both genders without significant differences among genders. As I have 

said before, probably a playful CBA attracts men and women to use. Third, the effect 

of Perceived Usefulness on Behavioural Intention is significant only for men. This 

finding suggests that men through the procedure of the CBA want to gain useful 

results such as better knowledge of the course or better grades. Men are thought to 

be more competitive (Eagly, Mladinic, & Otto, 1991; Williams & Bennet, 1975). Thus, 

they probably transformed in their minds, that the CBA is a useful and educational 

video game in order to satisfy their need to show their superiority or dominance 

over the other colleagues. This idea is also supported by the fact that the majority of 

men participants were asking repeatedly what was the highest possible score to 

achieve before the CBA begins. Thus, men satisfy their competiveness through 
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Perceived Usefulness and Playfulness and not through Goal Expectancy which is a 

variable that indicates also the preparation for the CBA. The fact that men are more 

competitive does not mean that they will be prepared better than women. 

Fourth, the effect of Content on Perceived Usefulness, Perceived Playfulness and 

Goal Expectancy is higher for men than for women. This means that men are 

influenced stronger than women from Content, in order to find the CBA useful and 

playful. The higher effect of Content on Goal Expectancy for men could be explained 

by the course’s content, which is introductory informatics. Since men are more 

familiar with the use of PCs they believe that they are “experts” with the course’s 

content and will have better results. This means that in other courses the effect 

might be stronger for women. Content is a very important construct for a CBA. The 

direct effect of Content on Behavioural Intention is not significant for each gender in 

comparison with the entire sample. However, the total effect of Content on 

Behavioural Intention through Perceived Playfulness and Perceived Usefulness is 

very strong for both genders.  

 

 

 

Computer Based Assessment is an important tool in the educational procedure. This 

chapter investigates how gender moderates the influence of various factors on 

Behavioural Intention to Use. Moreover, this model helps to identify gender needs in 

the CBA environment. This research supports previous works in the field of Learning 

Management Systems acceptance and presents new interesting results. Gender 

analysis provides better explanations for the determinants of CBA’s acceptance and 

improves the CBAAM.  

According to the results of this study, regarding gender differences, tutors and 

practitioners could be able to understand that different aspects influence each 

gender. So, they could take advantage of these differences in practice to develop 

better CBA.  
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Men are influenced to use CBA through Playfulness, Usefulness, Content and Social 

Influence. This means that educators and developers, in order to persuade men to 

use the system, have to correspond to the following: (1) they have to deliver a 

playful system, (2) the system must be useful to enhance men’s knowledge and 

performance, (3) the system have to deliver the appropriate content which has to be 

clear, understandable and relevant to the course and (4) the students must have a 

positive attitude towards the system use because male students are influenced by 

their environment.  

On the other hand, women are mainly influenced to use CBA through Playfulness, 

Ease of Use, Content and Goal Expectancy. Thus, Playfulness and Content are also 

important for females as well, but not to the same degree as for men. However, 

women’s Behavioural Intention is defined also by Ease of Use and Goal Expectancy 

and not by Usefulness and Social Influence as men. This means that: (1) CBA’s 

environment has to be easy to use with simple design (buttons, figures, etc.) and 

with logical flow in order to understand where exactly is the user and how to move 

back and forward. (2) Courses have to stimulate women’s interest in order to 

maximize their desire for preparation and expectations. 

To conclude, the contribution of this chapter is the cognition of how gender alters 

the paths of determinant variables on behavioral intention to use CBA, and the 

suggestions to ameliorate acceptance of CBA regarding each gender. 
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6. 

 

 

 

 

Information system researchers have underlined the importance of personal factors, 

such as attitudes, beliefs, cognitions, culture and behaviors, regarding technology 

acceptance (eg. Davis, Bagozzi & Warshaw, 1992; Flaherty, Pearce, & Rubin 1998; 

Agarwal & Karahanna 2000; Compeau, Higgins & Huff, 1999; Strite & Karahanna, 

2006).  

The aforementioned personal factors are determined by personality. Personality 

reflects the unique thoughts and actions of each human being and it determines 

human conduct in many types of situations (Eysenck & Eysenck, 1985; Barrick & 

Mount, 1991). The Five-Factor Model (FFM), known also as the Big Five (Goldberg, 

1990), is the most parsimonious and comprehensive framework of personality (Costa 

& McCrae, 1992) and the most used model (Ehrenberg, Juckes, White, & Walsh, 

2008; Landers & Lounsbury, 2006). The stability of the Big Five model has been 

tested in multiple countries and over time (McCrae and Costa 1997; Costa and 

McCrae 1988; Digman 1989). 

The Big Five model is based on the theory that an individual’s personality can be 

measured through five bipolar factors: extraversion, agreeableness, 

conscientiousness, neuroticism, and openness to experience (McCrae & John, 1992).  

Recently, the Big Five model has been introduced into technology acceptance field 

(Devaraj, Easley & Crant, 2008). Several researchers combined FFM with Technology 

Acceptance Model (TAM) and found that personality dimensions can be useful 

determinants of users’ intentions and perceptions (eg. Benlian & Hess, 2010; Lin & 

Ong, 2010; Wang, 2010). 
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An IS related field is Learning Management Systems (LMS). LMS include all the 

practices such as e-learning, distance learning and computer based assessment 

(CBA). Specifically, CBA offers enormous prospect for innovations in learning, testing 

and assessment (e.g. Bennett, 1998). CBA provides many advantages to students and 

to academics such as:  self-evaluation, recognition of students’ strengths and 

weaknesses, personalised learning, useful feedback, security, cost and time 

reduction (e.g. Birenbaum, 1996; Economides, 2006a; Bugbee, 1996; Drasgow & 

Olsen-Buchanan, 1999).  

Based on technology acceptance many researchers focused on what drives students 

to use learning platforms (e.g. Yi & Hwang, 2003; Teo, 2009). In the CBA context, the 

Computer Based Assessment Acceptance Model (CBAAM) is a model that 

satisfactorily explains why students intend to use a CBA (Terzis & Economides, 

2011a). Particularly, the CBAAM uses nine variables such as: Perceived Usefulness, 

Perceived Ease of Use, Perceived Playfulness, Perceived Importance, Social Influence, 

Facilitating Conditions, Content, Goal Expectancy and Computer Self-Efficacy in order 

to determine intention to use (Terzis & Economides, 2011a). Following previous 

studies, the purpose of this study is to examine the relationship of personality with 

the CBA acceptance through the integration of the Big Five model with the CBAAM. 

It is very important to examine students’ personality in order to understand better 

the students’ beliefs and actions regarding school, academic performance and 

behavior (e.g. Matthews, Zeidner & Roberts, 2006). Thus, the analysis presented in 

this chapter will contribute towards evaluating the factors that influence learner’s 

intentions to use a CBA. 

The rest of this chapter is organized as follows. Section 2 displays previous studies 

that introduced FFM in technology acceptance and demonstrates the CBAAM. 

Section 3, based on the theories and related prior research, describes the research 

model and develops the research hypotheses. Section 4 provides the methodology 

and section 5 demonstrates the results. Finally, section 6 discusses the results and 

section 7 presents the conclusions of this study with implications for theory and 

practices.  
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6.2.1 Technology Acceptance and Computer Based Assessment Acceptance Model 

There are many important models in the field of technology acceptance. Technology 

Acceptance Model (TAM) is the first and the most dominant model regarding IT 

acceptance (Davis, 1989). Davis developed TAM based on Theory of reasoned Action 

(TRA) (Fishbein & Ajzen, 1975). TAM employs user’s perceptions regarding 

Usefulness and Ease of Use to predict IT acceptance.  Another important model that 

explains user’s intentions is the Theory of Planned Behaviour (TPB) (Ajzen, 1991). 

Taylor and Todd (1995) proposed a hybrid model which combined TAM and TPB. 

Unified Theory of Acceptance and Use of Technology (UTAUT) integrate previous 

studies and present the most important variables regarding IT acceptance 

(Venkatesh, Morris, Davis, & F.D. Davis, 2003). These models with some 

modifications, extensions or combinations with other theories have been used in 

several studies to explain and predict IT acceptance in many different contexts such 

as e-commerce (e.g. Pavlou, 2003) , e-government e.g. (Wu & Chen, 2005) , e-

learning (e.g. Ong & Lai, 2006), etc. 

The importance of Computer based assessment drove researchers to investigate the 

factors that affect user’s perceptions regarding CBA’s acceptance (Terzis & 

Economides, 2011a). Particularly, Computer Based Assessment is an Information 

Technology (IT) provided through sophisticated tools in order to expand educational 

assessment in universities, schools and industry. In this regard, Computer-Based 

Assessment describes the conceptualization and administration of assessments by 

using IT (Scheuerman & Guimarães Pereira, 2007). Either formative or summative, 

CBAs offer many advantages, such as: a) high interaction and adaptation with test-

takers, b) real-time feedback, c) real-time score reports, c) more efficient managing, 

setting, and delivering of exams (Thelwall, 2000), d) easier data management 

(Zakrzewski & Steven, 2000), e) cost reduction (Hodson, Saunders & Stubbs, 2002), f) 

self-evaluation and recognition of students’ strengths and weaknesses. Therefore, it 

is important to figure out what drives users to adopt CBAs. 
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Based on previous acceptance models and statistical analysis such as Structural 

Equation Modeling (SEM) and Partial Least Squares (PLS), Computer Based 

Assessment Acceptance Model (CBAAM) was proposed as a technology acceptance 

model in order to determine why students intent to use CBAs. CBAAM adopted 

variables from previous IT acceptance models, as well as introduced new variables 

that could be also used in other contexts. Similar to other studies, CBAAM adopted 

Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) from TAM and used 

them in the LMS and CBA domains (Landry, Griffeth & Hartman, 2006; Lee, 2008; 

Ong, Lai & Wang 2004; Ong & Lai, 2006; Padilla-Melendez, Garrido-Moreno & Del 

Aguila-Obra, 2008; Teo, 2009; Van Raaij & Schepers, 2008; Yi & Hwang, 2003). 

Usefulness can be defined as “the degree to which a person believes that using a 

particular system would enhance his or her job performance” (Davis, 1989). Rogers 

called Usefulness as “relative advantage” and defined it as “the degree to which an 

innovation is perceived as being better than its precursor” (Rogers, 2003). CBAAM 

showed that students will use a CBA if the system is useful regarding their academic 

tasks. On the other hand, Ease of Use is defined as “the degree to which a person 

believes that using a particular system would be free of effort” (Davis, 1989; Rogers, 

2003, Thompson, Higgins, & Howell, 1991). CBAAM showed that a CBA which is easy 

to use it might affect user’s perceptions regarding CBA’s usefulness, playfulness and 

intention to use it.  

From Unified Theory of Acceptance and Use of Technology (UTAUT), Facilitating 

Conditions (Teo, 2009; Teo, Lee, & Chai, 2008) and Social Influence have been 

integrated in CBAAM. These variables have been used in LMS acceptance models as 

well (Van Raaij & Schepers, 2008; Wang, Wu, & Wang, 2009). Social Influence can be 

described in terms of one's predetermined beliefs of how others will judge a specific 

person's behavior (Fishbein & Ajzen, 1975; Venkatesh et al., 2003; Triandis, 1980). In 

other words, Social Influence is a variable that measures how a person is influenced 

by others (colleagues, friends, family) opinions. CBAAM found a significant positive 

effect of Social Influence only on Perceived Usefulness. This means that individuals 

were not affected directly by others’ opinions to use CBA, however they are 

influenced regarding the relative advantages and the enhancement of their 
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academic performance if they use the CBA. Thus, Social Influence determines users’ 

behavioral intentions to use a CBA indirectly through Perceived Usefulness. 

Furthermore, CBAAM included variables which were found to be more relevant with 

the context of learning and assessment acceptance. First, it adopted Perceived 

Playfulness (Moon & Kim, 2001; Wang et al., 2009). Davis et al. (1992) incorporated 

intrinsic motivation in the discussion about Technology Acceptance Model (TAM) 

and believed that the intrinsic enjoyment a user obtains from using computer 

technology to engage in work related behavior also promotes behavior intention. 

Moon and Kim (2001) defined Playfulness as ‘‘the pleasure the individual feels 

objectively when committing a particular behavior or carrying out a particular 

activity’’ and found that Playfulness is a key factor for user’s acceptance of the 

Internet. CBAAM presented Perceived Playfulness as the most significant variable to 

explain students’ behavioral intention to use a CBA system. Also, CBAAM proposed 

the following three new variables: (1) Goal Expectancy, which is based on Self-

Management of Learning (Wang et al., 2009), (2) Content, which was a variable 

modified from previous studies in order to fit in CBA context (Shee & Wang, 2008; 

Wang, 2003), and (3) Perceived Importance, which measures how much important is 

the CBA for the learner (Terzis, Moridis & Economides, 2011).  

Summarizing, CBAAM suggests that user’s intentions to use a CBA are defined by 

Perceived Playfulness, Perceived Ease of Use, Perceived Usefulness and Perceived 

Importance. Perceived Usefulness is significantly attributed by Goal Expectancy, 

Content, Social Influence and Perceived Ease of Use. Usefulness, Content, Ease of 

Use and Goal Expectancy explain Perceived Playfulness Furthermore, Perceived Ease 

of Use is explained by Computer Self Efficacy and Facilitating Conditions (Figure 12). 
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Figure 12. Computer Based Assessment Acceptance Model (CBAAM) 

 

6.2.2 Five Factor Model and Technology Acceptance 

Researchers have concluded to five factors that describe personality traits. These 

factors are: (a) conscientiousness is described as the degree of organization, 

persistence, and motivation in goal-oriented behavior; (b) extraversion, which is 

described as being sociable, gregarious, assertive, active and ambitious; (c) 

neuroticism, or emotional instability which represents the insecurity, anxiousness, 

depression and hostility; (d) openness to experience which is associated with 

flexibility of thought and tolerance of new ideas; and (e) agreeableness which is 

represented by a compassionate interpersonal orientation such as trust, goodnature, 

cooperation, forgiveness, soft-heart, and tolerance (Costa & McCrae, 1992; Barrick & 

Mount 1991). 

The aforementioned factors were used by Devaraj et al. (2008) in order to 

investigate the relationships between personality constructs and the TAM. This 

previous study confirms the following:  (1) Conscientiousness significantly moderates 
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the relationship between perceived usefulness (PU) and intention to use and 

secondly moderates the relationship between subjective norms and intention to use. 

(2) Extraversion moderates the relationship between subjective norms and intention 

to use. (3) Neuroticism is negatively associated with perceived usefulness. (4) 

Openness is positively associated with perceived usefulness and (5) Agreeableness is 

positively associated with perceived usefulness and moderates the relationship 

between subjective norms and intention to use.  

Before the first study regarding the connection between FFM and TAM, other 

researchers tried to investigate the moderating effects of personality on intention to 

use. Specifically, Zweig and Webster (2003) used personality traits as moderators 

regarding the relationship between workplace monitoring system characteristics, 

fairness, privacy and acceptance. Moreover, Sharma and Citurs (2004) examined the 

moderation effect of personality variables on the Unified Theory of Acceptance and 

Use of Technology (UTAUT) model constructs.  

Moreover, the five personality traits have been introduced in many different 

contexts. One context is internet use acceptance. Specifically, neuroticism predicts 

internet use. Neurotic people use internet to interact since internet does not include 

face-to-face interaction. Openness is also a significant determinant of internet use, 

since open-minded people use internet to communicate and find information 

(McElroy, Kendrickson, Townsend & Demarie, 2007). Another context has been 

social networks (e.g. Facebook) acceptance (Rosen & Kluemper, 2008;  Ryan  & 

Xenos, 2011). Rosen and Kluemper (2008) found that behavioral intention regarding 

Facebook is described by three relationships between Big Five and TAM variables 

such as: (1) extroversion to perceived ease of use, (2) extroversion to perceived 

usefulness, (3) conscientiousness to perceived ease of use. Additionally, Ryan and 

Xenos (2011) supported that extraversion is a characteristic of Facebook users, while 

Facebook nonusers are described as conscientious. Another implementation of Big 

Five personality factors was delivered in the domain of e-books (Bansal, 2010). 

Another study associated IS managers’ personality traits with ERP’s  likelihood of 

acquisition and supported that neurotic IS managers emphasize on functional 

aspects and reliability, conscientious IS managers consider cost, agreeable IS 
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managers emphasize on ease of use and vendor support, open IS managers consider 

ease of customization and extravert IS managers emphasize vendor support and 

ease of implementation (Benlian & Hess, 2010).  

Furthermore, Big Five has been linked to the Information Systems (IS) continuance 

model. First, Lin and Ong (2010) showed that agreeableness has a positive effect on 

Perceived Usefulness in a university’s bulletin board system. Another study 

associated Perceived Enjoyment with Big Five factors into the IS continuance model 

and it supported that Conscientiousness and Extraversion determine Perceived 

Enjoyment in the context of instant messaging (Wang, 2010).  

Finally, a new framework for technology acceptance has been proposed which takes 

into consideration an information-system specific belief context, an individual’s 

personality context and an overall technology-related context (Devolder, Pynoo, 

Duyck & Sijnave, 2008). 

Table 22 summarizes the causal links that have been developed regarding the Big 

Five factors and the most recognized variables of technology acceptance.  

Table 22. Previous studies: Causal links  between Big Five factors and the most 
recognized variables of technology acceptance   

Personality Traits Related causal links Support Evidence 

Neuroticism (N) N → PU (negative) Devaraj et al., (2008) 

 N moderates PU → BI Zweig & Webster (2003) 

Agreeableness (A) A → PU Lin & Ong, (2010), Devaraj 

et al., (2008) 

 A moderates SN → BI Devaraj et al., (2008) 

 A → PEOU Benlian & Hess, (2010) 

Extroversion (E) E moderates SN → BI Devaraj et al., (2008) 

 E → PU,  

E → PEOU 

Rosen & Kluemper (2008) 

 E → PE Wang, (2010) 
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Conscientiousness (C)  C moderates PU → BI,  

SN →BI 

Devaraj et al., (2008) 

 C → PEOU Rosen & Kluemper, (2008) 

 C → PE Wang, (2010) 

 

This chapter explores and proposes a model to connect personality traits to CBA 

acceptance through the introduction of Big Five into CBAAM.  

 

 

First, in the research model (figure 12) I examine the relationships between CBAAM’s 

constructs. Second, I examine the effect of each personality trait on CBAAM’s 

variables (figure 13). 

6.3.1 Variables and Hypotheses regarding CBAAM’s constructs 

6.3.1.1 Perceived Playfulness 

 

Perceived Playfulness (PP) is determined by three dimensions: (a) Concentration, (b) 

Curiosity, (c) Enjoyment. This means that Perceived Playfulness is a more complex 

variable than Enjoyment and it also measures how much individuals’ cognitive 

curiosity and concentration is aroused during the activity. Perceived Playfulness was 

first introduced in TAM by Moon and Kim (2001). In addition, previous studies 

showed the positive effect of Perceived Playfulness on Intention to use a CBA (Terzis 

& Economides, 2011a).  

H1: Perceived Playfulness will have a positive effect on the Behavioral Intention. 

6.3.1.2 Perceived Usefulness 

 

Perceived Usefulness is one of the major constructs introduced by TAM (Davis, 

1989). Perceived Usefulness measures a person’s beliefs regarding the enhancement 
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of his/her task performance through the use of a particular system. The positive 

effect of Perceived Usefulness on Behavioral Intention has been supported by many 

previous studies in different contexts (e.g. Van Raaij & Schepers, 2008). In the 

context of CBA, it was found that a useful CBA might increase the three dimensions 

of Perceived Playfulness. However, the positive effect of Perceived Usefulness on 

Behavioral Intention to use a CBA is doubtful with controversial previous results 

(Terzis & Economides, 2011a). Thus, I hypothesize: 

H2: Perceived Usefulness will have a positive effect on Behavioral Intention to use 

CBA. 

H3: Perceived Usefulness will have a positive effect on Perceived Playfulness. 

6.3.1.3 Perceived Ease of Use 

 

Perceived Ease of Use (PEOU) is the second major variable of TAM (Davis, 1989). 

Perceived Ease of Use measures an individual’s beliefs regarding his/her needed 

effort to use a system satisfactorily. Previous researchers provided evidences of the 

positive effect of Perceived Ease of Use on Behavioral Intention, on Perceived 

Usefulness and on Perceived Playfulness (Agarwal & Prasad, 1999; Hu, Chau, Sheng, 

& Tam, 1999; Terzis & Economides, 2011a; Venkatesh, 1999; Venkatesh & Davis, 

1996). Therefore, I hypothesize: 

H4: Perceived Ease of Use will have a positive effect on the Behavioral Intention to 

use CBA. 

H5: Perceived Ease of Use will have a positive effect on Perceived Usefulness. 

H6: Perceived Ease of Use will have a positive effect on Perceived Playfulness. 

6.3.1.4 Perceived Importance 

 

Perceived Importance (PI) measures how much important is the CBA for the student. 

Specifically, if a learner perceives CBA as a very important procedure, it is more likely 

that he/she will intend to use it. Terzis et al. (2011) provided evidences regarding the 
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positive effect of Perceived Importance to behavioral intention to use a CBA.  

Therefore, I assume: 

H7: Perceived Importance will have a positive effect on Behavioral Intention to use 

CBA. 

6.3.1.5 Goal Expectancy 

 

Goal Expectancy (GE) examines as student’s belief regarding his/her preparation for 

the CBA. Goal Expectancy has two dimensions: (a) student’s satisfaction regarding 

his/her preparation for the CBA, (b) student’s desirable level of success. My research 

examines a summative assessment. In a summative assessment, previous studies 

have indicated a positive effect of Goal Expectancy on Perceived Usefulness and 

Perceived Playfulness.  Thus, I hypothesize: 

H8: Goal Expectancy will have a positive effect on Perceived Usefulness. 

H9: Goal Expectancy will have a positive effect on Perceived Playfulness. 

6.3.1.6 Social Influence 

 

The effect of other people’s opinion is defined as Social Influence (Taylor & Todd, 

1995). Subjective Norm and Image are relative variables which have been used in 

previous models in order to measure social influence (Venkatesh, Morris, Davis, & 

Davis, 2003). The most well-known IT acceptance models, such as TAM2 and UTAUT, 

suggested social influence as one of the major determinants to explain behavioral 

intention. Previous researchers provided evidence regarding the positive effect of 

Social Influence on Perceived Usefulness in LMS and CBA contexts (e.g. Wang et al., 

2009; Terzis & Economides, 2011a).  

H10: Social Influence will have a positive effect on Perceived Usefulness. 
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6.3.2 Personality traits and hypothetical relationships with CBAAM’s variables  

 

It is widely accepted that personality is associated with behavior through cognitive 

processes (Costa & McCrae, 1980). CBA’s acceptance is also a cognitive procedure, 

describing student’s perceptions regarding CBA. Since all personality traits could play 

an important role in student’s behavior regarding CBA acceptance, this chapter will 

examine the potential effect of each personality variable on the most important 

CBA’s determinants (figure 13). 

6.3.2.1 Agreeableness  

 

Agreeableness characterizes a person which is likable, kind, considerate, helpful and 

cooperative (Graziano & Eisenberg 1997). Previous studies argued that 

Agreeableness has significant effect on Perceived Usefulness (Devaraj et al., 2008) 

and on Perceived Ease of Use (Benlian & Hess, 2010). Agreeable students are more 

likely to use technologies that enhance collaboration and cooperation (Devaraj et al., 

2008). Despite the fact that CBA is mainly a self-assessment tool, at the stage of 

preparation it includes cooperation among students through the exchange of notes 

and knowledge that contribute towards these ideas; therefore agreeable students 

might find CBA more playful. Furthermore, agreeableness was linked with academic 

performance (O'Connor & Paunonen, 2007) and goal learning orientations (Payne, 

Youngcourt, & Beaubien, 2007). Consequently, agreeable students are more likely to 

have larger goal expectancy and perceived importance. Moreover, agreeable 

persons are influenced by others opinions (Devaraj et al., 2008), therefore 

Agreeableness might have a positive effect on Social Influence. Thus, I hypothesize 

that:  

H11: Agreeableness will have a positive effect on Perceived Usefulness. 

H12: Agreeableness will have a positive effect on Perceived Ease of Use. 

H13: Agreeableness will have a positive effect on Perceived Playfulness. 

H14: Agreeableness will have a positive effect on Perceived Importance. 
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H15: Agreeableness will have a positive effect on Goal Expectancy. 

H16: Agreeableness will have a positive effect on Social Influence. 

6.3.2.2 Neuroticism 

 

Neuroticism determines anxious and depressed persons that produce negative 

emotions when they come up against changes. Previous research has shown that 

Neuroticism has a negative effect on Perceived Usefulness (Devaraj et.al, 2008). 

Likewise, one could assume that neurotic students will face CBA as a stressful 

procedure. These students are likely to find it difficult to relax and enjoy CBA and its 

advantages. Therefore, this personality trait could be associated negatively with 

Perceived Playfulness, Perceived Importance and Perceived Ease of Use. Moreover, 

neurotic students may also feel embarrassed and their negative reactions might 

create difficulties in their social interactions. Hence, neuroticism could have a 

negative effect on Social Influence. Furthermore, their general negativity will 

probably have a negative effect on their goal expectancy. Thus, I hypothesized: 

H17: Neuroticism will have a negative effect on Perceived Usefulness. 

H18: Neuroticism will have a negative effect on Perceived Ease of Use. 

H19: Neuroticism will have a negative effect on Perceived Playfulness. 

H20: Neuroticism will have a negative effect on Perceived Importance. 

H21: Neuroticism will have a negative effect on Goal Expectancy. 

H22: Neuroticism will have a negative effect on Social Influence. 

 

6.3.2.3 Extroversion 

 

Extrovert students are social, gregarious, assertive, outgoing and tend to be 

optimistic (Waltson & Clark, 1997; Rosen & Kluemper 2008). Extrovert students are 

associated with self-efficacy motivation, positive perceptions (Judge & Ilies, 2002) 
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and goal learning orientations (Payne et al., 2007). Thus, extrovert students are more 

likely to find CBA more useful and important to succeed on their goal learning 

orientations. Based on the previous analysis, CBA might flush their enjoyment and 

curiosity. In addition, extroverts use information technology to extend their 

sociability through social networks and to fulfill their goal learning orientations; 

hence it is more likely that they are familiar with personal computer’s use. Students 

high in extroversion tend to protect their image and other social behaviors (Devaraj 

et al., 2008). Thus, I hypothesized: 

H23: Extroversion will have a positive effect on Perceived Usefulness. 

H24: Extroversion will have a positive effect on Perceived Ease of Use. 

H25: Extroversion will have a positive effect on Perceived Playfulness. 

H26: Extroversion will have a positive effect on Perceived Importance. 

H27: Extroversion will have a positive effect on Goal Expectancy. 

H28: Extroversion will have a positive effect on Social Influence. 

 

6.3.2.4 Conscientiousness 

 

Conscientiousness is a personality trait used to describe persons being careful, 

responsible, with high level performance and with a strong sense of purpose and will 

(Devaraj et al., 2008; George & Zhou, 2001). Conscientious students are described as 

achievement oriented (McCrae & Costa, 1987) with high grades in exams (e.g., 

Conard, 2006), therefore it is more probable that they will find the CBA useful and 

important. Responsible and achievement oriented students are more likely to use 

often similar software in order to improve their grades, so they might find CBA easier 

to use. Given the fact that conscientiousness is a strong determinant of goal learning 

orientations (Payne et al., 2007), I believe that conscientious students are more likely 

to appreciate and enjoy CBA, since CBA gives the opportunity to the students to 

fulfill their goal learning orientations. Since, conscientious students are responsible, 
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they will definitely learn more regarding CBA before they use it; therefore they will 

consider others opinions.  

H29: Conscientiousness will have a positive effect on Perceived Usefulness. 

H30: Conscientiousness will have a positive effect on Perceived Ease of Use. 

H31: Conscientiousness will have a positive effect on Perceived Playfulness. 

H32: Conscientiousness will have a positive effect on Perceived Importance. 

H33: Conscientiousness will have a positive effect on Goal Expectancy. 

H34: Conscientiousness will have a positive effect on Social Influence. 

6.3.2.5 Openness 

 

Openness is a trait that describes intelligent, intellectual and cultured people 

searching for new experiences and knowledge (McCrae & Costa, 1987). These 

personal characteristics lead researchers to link openness with engaging in learning 

experiences (Barrick et al., 2001). Openness is associated with deep learning, which 

is actually the need to know everything about a given issue (Chamorro-Premuzic, 

Furnham & Lewis, 2007). CBA provides new experiences and learning opportunities; 

therefore people who scored high in openness, should find CBA useful, playful and 

important. In addition their willingness to acquire more and deeper knowledge 

indicates that they may be familiar with similar systems, so they probably will find 

CBA easy to use. Moreover, individuals high in openness-to-experience are more 

likely to be influenced by other people’s suggestions since they are naturally 

programmed to try new things. Thus, I hypothesized: 

H35: Openness will have a positive effect on Perceived Usefulness. 

H36: Openness will have a positive effect on Perceived Ease of Use. 

H37: Openness will have a positive effect on Perceived Playfulness. 

H38: Openness will have a positive effect on Perceived Importance. 
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H39: Openness will have a positive effect on Goal Expectancy. 

H40: Openness will have a positive effect on Social Influence. 

 

 

Figure 13. Research Model & Hypotheses CBAAM & BFI 

 

 

 

6.4.1 Research participants and data collection 

During, fall 2011, 117 first-year students enrolled to an introductory informatics 

course of a European University participated in this research. The course introduces 

basic information technology to students and it contains two modules: (a) theory 

and (b) practice. In theory, students learn the fundamentals of hardware and 

software. In practice they learn how to use Word Processing and Internet (Beekman 

& Quinn, 2007; Kinkoph, 2007). The CBA contained questions from both modules. 
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45 males (38%) and 72 females (62%) signed up and appeared to the procedure. The 

average age of students was 19.2 (SD=1.03). Participation to the CBA was voluntary. 

Each participant signed an informed consent form prior to his/her participation. The 

informed consent explains to the participants the procedure and it gave the right to 

researchers to use any data that may be collected during the CBA or questionnaires 

after the end of CBA for research purposes. CBA was developed in a Windows XP 

machine using JavaScript with Perl CGI on Apache web server with MySQL (Moridis & 

Economides, 2009). The CBA consisted of 45 multiple choice questions and its 

duration was 45 min. CBA was a simple form of a multiple choice questionnaire. Each 

question had 4 possible answers. Since the question appeared to the participant, 

he/she was obliged to answer the question in order to proceed to the next one. The 

appearance of the questions was random alleging by 450 questions overall. The 

graphics were a simple white page with the necessary text to describe the question 

and the four possible answers. I keep the design of the system simple in order to 

minimize potential factors that might influence my research results. After the end of 

the CBA, each student had to answer the research questionnaire. The questionnaire 

had two parts: (a) 44 questions regarding the five personality traits, and (b) 23 items 

for the 7 variables of the CBAAM. 

For the first part I used the Big Five Inventory (BFI) (John, Donahue, & Kentle, 1991). 

BFI has 44 items to measure the Big Five personality factors: extraversion (eight 

items), agreeableness (nine items), conscientiousness (nine items), and neuroticism 

(eight items), and openness to experience (ten items). The five point Likert-type 

scale with 1 = strongly disagree to 5 = strongly agree was used to measure each item. 

I selected BFI, because it can be answered in less than 5 minutes, and it has been 

known for its reliability, validity and clear factor structure (e.g. Srivastava, John, 

Gosling, & Potter, 2003). For the second part, the items regarding the seven 

variables from CBAAM used the seven point Likert-type scale with 1 = strongly 

disagree to 7 = strongly agree. 

The analysis of the measurement and the structural model was delivered through 

the technique of partial least-squares (PLS) analysis (Chin, 1998; Falk & Miller, 1992; 
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Wold, 1982). I used PLS, because it suits better in researches that have small sample 

and/or testing theories in early stages of development (Fornell & Bookstein, 1982). 

The minimum recommended sample size has to exceed 10 times the number of 

items for the most complex construct or 10 times the number of independent 

variables affecting a dependent variable (Chin, 1998). My study has openness to 

experience as the most complex construct with ten items, thus my minimum sample 

size should be 100, which is lower than the 117 participants.  

Measurement model’s reliability and validity are proved through internal 

consistency, convergent validity and discriminant validity (Barclay, Higgins, & 

Thompson, 1995; Wixon & Watson, 2001). Specifically, each construct’s items must 

have a factor loading value higher than 0.7 or the items’ factor loading must be 

strongest on their corresponded variable than the other variables in the model. 

Moreover, average variance extracted (AVE) should exceed 0.5 and the AVE’s 

squared root of each construct should be higher than any correlation with every 

other construct (Barclay et al., 1995; Chin, 1998; Fornell & Larcker, 1981). In 

addition, the composite reliability has to be higher than 0.7 (Agarwal & Karahanna, 

2000; Compeau, Higgins, & Huff, 1999).  

Structural model and hypotheses are tested by two criteria: (a) the variance 

measured (R2) by the independent variables affecting a dependent variable. 

Variance’s values are described as small (0.02), medium (0.13) and large (0.26) 

(Cohen, 1988); (b) t-values produced by bootstrapping procedure showing the 

significance of the path coefficients. Finally, in order to apply PLS and measure 

measurement and structural models, I used SmartPLS software (Ringle, Wende, & 

Will, 2005). 

 

 

Table 23 demonstrates the item’s factor loadings, the AVE, the Cronbach’s α and the 

composite reliability. Regarding the CBAAM’s constructs, the results concerning the 

measurement model satisfied all the minimum values. On the other hand, the results 



143 

 

regarding Personality traits face some limitations. Specifically, some factor loadings 

on Agreeableness, Conscientiousness and Openness are below the acceptable value. 

However, these items had larger factor loading on their corresponding variable than 

on the other variables. In addition, Cronbach’s α, composite reliability and AVE 

exceed the recommended values; therefore I assume that the reliability and the 

validity of the BFI variables are sufficient. Furthermore, table 24 shows the 

correlations among the variables and the AVE of each variable. The AVE’s square 

root is higher than any other correlation regarding all the variables. Thus, I argue 

that the validity and the reliability of the measurement model are supported by the 

results. 

Table 25 and Figure 14 display the results regarding the hypotheses and the variance 

measured (R2). Regarding the CBAAM’s constructs, the direct positive effects of 

Perceived Playfulness, Perceived Ease of Use and Perceived Importance on 

behavioral intention were significant. Perceived Usefulness and Goal Expectancy are 

strong indirect determinants of Behavioral Intention to use the CBA through 

Perceived Playfulness. Moreover, Social Influence’s direct positive effect on 

Perceived Usefulness is significant. However, the analysis did not confirm some 

hypotheses. Unexpectedly, the direct effect of Perceived Usefulness on Behavioral 

Intention and the direct effect of Perceived Ease of Use on Perceived Playfulness are 

not significant. 

Regarding personality traits, the analysis presents some useful and interesting 

results. First, Agreeableness has a positive impact on Social Influence and on 

Perceived Ease of Use. Perceived Ease of Use is also determined by 

Conscientiousness. Neuroticism’s direct negative effects on Perceived Usefulness 

and Goal Expectancy are significant. Extroversion and Openness appear as strong 

determinants of Perceived Importance. All the other hypotheses regarding the 

effects of the five personality traits on the important CBAAM’ variables were not 

significant. 

Despite the significant path coefficients, figure 14 includes the variance measured 

(R2) of dependent variables by the antecedent constructs. The combination of the 
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CBAAM’s constructs with personality traits explains the 61% of the variance in 

behavioral intention to use the CBA. This value is considered as very large, since the 

criterion for a large value equals with 26%. Furthermore, the antecedent constructs 

of Perceived Playfulness and Perceived Usefulness explain 60% and 67% of the 

variance respectively. The (R2), for the remaining variables, range between small and 

medium values. 

Table 23. Results for the Measurement Model of CBAAM & BFI 

Construct Items Factor 

Loading 

 

(>0.7)a 

Mean Standard 

Deviation 

Cronbach 

α 

 

(>0.7) a 

Composite 

Reliability 

 

(>0.7) a 

Average 

variance 

extracted 

(>0.5) a 

Agreeableness 

1 0.72 

4.06 0.56 0.89 0.91 0.52 

2 0.74 

3 0.73 

4 0.70 

5 0.79 

6 0.69 

7 0.73 

8 0.70 

9 0.70 

Conscientiousness 

1 0.59 

3.82 0.63 0.88 0.90 0.51 

2 0.75 

3 0.78 

4 0.79 

5 0.62 

6 0.75 

7 0.70 
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8 0.68 

9 0.70 

Extroversion 

1 0.79 

3.58 0.69 0.93 0.94 0.65 

2 0.78 

3 0.85 

4 0.80 

5 0.83 

6 0.80 

7 0.83 

8 0.80 

Neuroticism 

1 0.76 

3.01 0.79 0.89 0.91 0.57 

2 0.78 

3 0.72 

4 0.73 

5 0.80 

6 0.74 

7 0.76 

8 0.71 

Openness 

1 0.68 3.61 0.56 0.89 0.91 0.50 

2 0.67 

3 0.63 

4 0.63 

5 0.69 

6 0.76 

7 0.75 

8 0.68 
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9 0.74 

10 0.80 

Perceived 

Playfulness 

1 0.85 

4.97 1.16 0.91 0.94 0.79 
2 0.91 

3 0.89 

4 0.91 

Perceived 

Usefulness 

1 0.90 

5.10 1.18 0.90 0.94 0.83 2 0.94 

3 0.90 

Perceived Ease  

of Use 

1 0.87 5.55 1.15 0.83 0.89 0.74 

2 0.89 

3 0.81 

Social Influence 

1 0.87 

5.83 1 0.88 0.92 0.74 
2 0.91 

3 0.80 

4 0.85 

Goal Expectancy 

1 0.85 

5.17 1.13 0.84 0.90 0.76 2 0.86 

3 0.90 

Perceived 

Importance 

1 0.90 5.39 1.05 0.83 0.90 0.75 

2 0.92 

3 0.78 

Behavioral 

Intention to Use 

1 0.94 5.44 1.23 0.94 0.96 0.89 

2 0.94 

3 0.95 

a Indicates an acceptable level of reliability and validity. 
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Table 24. Discriminant validity for the measurement model of CBAAM & BFI 

 PP PU PEOU SI GE PI A C E O N BI 

PP 0.89            

PU 0.73 0.91           

PEOU 0.48 0.64 0.86          

SI  0.44 0.46 0.37 0.86         

GE 0.67 0.70 0.44 0.41 0.87        

PI 0.50 0.44 0.31 0.35 0.32 0.87       

A 0.15 0.17 0.28 0.38 0.20 0.19 0.72      

C 0.26 0.24 0.26 0.22 0.24 0.23 0.30 0.71     

E 0.10 0.09 0.15 0.08 0.01 0.27 0.12 0.26 0.81    

O 0.26 0.18 0.07 0.17 0.18 0.29 0.13 0.30 0.35 0.71   

N -0.20 -0.20 0.01 -0.11 -0.19 -0.03 -0.07 -0.05 -0.13 -0.01 0.75  

BI 0.62 0.58 0.52 0.36 0.42 0.67 0.18 0.27 0.04 0.16 -0.01 0.95 

Bold values: the square root of the average variance extracted (AVE) of each construct. 

 

 

 

 

Table 25. Hypothesis testing results for CBAAM & BFI 

Hypothesis Path Path coefficient t value Results 

H1 PP -> BI 0.23** 2.46 support 

H2 PU -> BI 0.08 0.75 not support 

H3 PU -> PP 0.43*** 3.69 support 

H4 PEOU -> BI 0.22*** 2.84 support 

H5 PEOU -> PU 0.42*** 4.80 support 

H6 PEOU -> PP 0.07 0.68 not support 
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H7 PI -> BI 0.45*** 6.92 support 

H8 GE -> PU 0.45*** 6.06 support 

H9 GE -> PP 0.30*** 2.81 support 

H10 SI -> PU 0.15* 1.94 support 

H11 A-> PU -0.11** 2.06 

support the 

opposite 

H12 A-> PEOU 0.22** 2.17 support 

H13 A->PP -0.03 0.35 not support 

H14 A->PI 0.12 1.09 not support 

H15 A->GE 0.12 1.13 not support 

H16 A->SI 0.33*** 3.27 support 

H17 N-> PU -0.11** 1.80 support 

H18 N-> PEOU 0.04 0.38 not support 

H19 N->PP -0.06 0.74 not support 

H20 N->PI 0.02 0.02 not support 

H21 N->GE -0.18* 1.68 support 

H22 N->SI -0.09 0.87 not support 

H23 E-> PU -0.01 0.18 not support 

H24 E-> PEOU 0.10 0.90 not support 

H25 E->PP -0.01 0.07 not support 

H26 E->PI 0.17* 1.71 support 

H27 E->GE -0.12 1.13 not support 

H28 E->SI -0.02 0.25 not support 

H29 C-> PU -0.01 0.08 not support 

H30 C-> PEOU 0.18* 1.78 support 

H31 C->PP -0.04 0.70 not support 

H32 C->PI 0.08 0.86 not support 
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H33 C->GE 0.18 1.84 not support 

H34 C->SI 0.08 0.80 not support 

H35 O-> PU 0.06 1.05 not support 

H36 O-> PEOU -0.04 0.44 not support 

H37 O->PP 0.12 1.43 not support 

H38 O->PI 0.20** 2.05 support 

H39 O->GE 0.15 1.45 not support 

H40 O->SI 0.11 1.01 not support 

*p<0.1, **p<0.05, ***p<0.01 

 

 

Figure 14. Path coefficients of the CBAAM & BFI model. 
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Personality traits can be useful determinants of learners’ perceptions and beliefs. 

The aim of this study is to introduce personality dimensions into the Computer Based 

Assessment Acceptance Model (CBAAM). The results could be classified in two 

categories. The first category analyzes results regarding the relationships among the 

CBAAM’s variables. The second category demonstrates the effects of personality 

variables on the most significant determinants of the behavioral intention to use a 

CBA.  

6.6.1 Computer Based Assessment Acceptance Model 

 

The results highlighted the Perceived Playfulness, Perceived Importance and 

Perceived Ease of Use to be the most important determinants regarding Behavioral 

Intention to use CBA. This means that if a CBA is playful, easy to use, and perceived 

as important, it would be more likely for students to use it. Therefore, practitioners 

and educators should provide CBA systems that challenge learners’ curiosity and 

enjoyment, while being easy to use. In addition, educators have to clarify to the 

students the importance to use these systems. Students’ interaction with CBA has to 

be essential, beneficial and longitudinal in order to enhance perceived importance.  

Furthermore, results indicate the Perceived Usefulness, Goal Expectancy and Social 

Influence as significant indirect determinants of Behavioral Intention to use CBA. 

Specifically, if a CBA is useful, it would be more likely that students will find it playful 

and consequently they would like to use it. In addition, students with high 

expectations regarding their goals, are more likely to have been properly prepared; 

therefore they might be more efficient and consequently they might find CBA more 

useful and more playful. Furthermore, results display Social Influence as crucial 

determinant of Perceived Usefulness, in line with previous studies (eg. Venkatesh & 

Davis, 2000; Terzis & Economides, 2011a). This means that students’ social 
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environment might influence students’ perceptions regarding CBA’s usefulness and 

eventually student’s behavioral intention to use CBA.  

Moreover, the sample was not equally divided between male (45) and female (72) 

participants. Female dominance might affect results. For example, previous studies 

regarding CBA acceptance showed that female users’ behavioral intentions are not 

influenced by Perceived Usefulness (Terzis & Economides, 2011b). This element 

might explain why in this study the path coefficient of Perceived Usefulness on 

Behavioral Intention to use a CBA was not significant. In addition, female users’ 

Perceived Playfulness is partially influenced by Perceived Ease of Use (Terzis & 

Economides, 2011b). Therefore, in this research Perceived Ease of Use did not have 

any significant effect on Perceived Playfulness. This evidence might also be explained 

by the fact that in my days, users feel more and more familiar with the use of 

information technology, therefore Perceived Ease of Use does not offer any added 

value on Perceived Playfulness. 

6.6.2 Personality traits 

The main research topic of this study is the personality traits’ effects on the most 

important determinants of Behavioral Intention to use CBA. Data analysis revealed 

some useful and interesting outcomes. First, Agreeableness has a significant direct 

positive effect on Social Influence and on Perceived Ease of Use. This means that an 

individual with high agreeableness is more likely to be influenced by his/her 

environment and he/she might find CBA easy to use. This is very useful information 

for tutors, since they could reclaim it in order to persuade students to use CBA. 

Particularly, if tutors could distinguish agreeable learners, they could demonstrate to 

them the CBA’s advantages and ease of use since these variables are important for 

them. These results are in line with previous studies that indicated a significant 

positive effect of Agreeableness on Perceived Ease of Use (Benlian & Hess, 2010). 

My hypotheses regarding neurotic students were significant only on Perceived 

Usefulness and Goal Expectancy. Specifically, neurotic students are less likely to find 

the CBA useful. This result confirms prior research evidences regarding the effect of 

neuroticism on Perceived Usefulness (Devaraj et.al, 2008). Furthermore, neuroticism 
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has a significant negative impact on Goal Expectancy. Goal Expectancy measures 

student’s predictions regarding his/her performance based on his/her study and the 

hypothetical difficulty level of the assessment. Neurotic students have a negative 

point of view; therefore I assume that learners with high neuroticism are less likely 

to expect a good performance and/or a low difficulty level of the CBA.  

Extroversion and Openness direct effects were significant only on Perceived 

Importance. This means that Perceived Importance is an interesting variable which 

depends on two personality traits. Extrovert students are more likely to find CBA 

important since CBA might satisfy their goal learning orientations. Furthermore, 

students scored high in openness are more likely to find CBA important since it might 

indulge their need to know everything about a given issue (Chamorro-Premuzic et al. 

2007).  

Conscientiousness has a significant direct effect only on Perceived Ease of Use. 

Students who scored high in Conscientiousness are more likely to find CBA easy to 

use. This might be explained by the fact that these students have a strong sense of 

purpose; therefore they might have used other similar systems and consequently 

they might be familiar with the use of a CBA. This evidence confirms prior research 

regarding the effect of Conscientiousness on Perceived Ease of Use (Rosen & 

Kluemper, 2008). 

All the other hypotheses regarding the direct effects of each personality trait on each 

CBA acceptance determinant were not significant. Further studies may reveal more 

connections between personality traits and CBA’s acceptance determinants. For 

example, the effect of Personality traits on CBAAM’s variables might be influenced 

by other personal factors such as gender or age (e.g. Chapman, Duberstein, 

Sorensen, & Lyness 2007; Costa, Terracciano, & McCrae, 2001). Some studies 

showed that females have higher levels of neuroticism, extraversion, and 

agreeableness, while men are more open to experience (Lehmann, Denissen, 

Allemand, & Penke, 2012). Gender differences might not be very large, however they 

are consistent with gender stereotypes in many different cultures (Costa et al., 

2001). In addition, age also influences personality traits. In adolescence, extraversion 
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and openness to experience tend to increase, while neuroticism tends to decrease 

(Lucas & Donnellan, 2009). From adulthood to middle age, research showed that 

conscientiousness and agreeableness have positive age trends, while neuroticism 

has a negative trend (Soto, John, Gosling, & Potter, 2011). Age and gender could also 

be studied together in order to demonstrate their combined effect. For instance, 

boys aged 16 to 20 indicated an increase in emotional stability, while girls 

augmented in extraversion and openness to experience (Klimstra et al., 2009). 

Therefore, it is understood that age and gender are very important and they should 

be taken under consideration by future studies regarding the effects of personality 

traits on information technology acceptance.  

 

 

The aim of this chapter is to integrate the big five constructs of personality traits into 

the exploration of CBA acceptance and test potential effects of personality variables 

on behavioral intention to use a CBA. The analysis showed that only 7 out of 30 

direct effects of personality traits on the most important determinants of behavioral 

intention to use a CBA were significant. However, all five personality traits have a 

direct positive effect on a determinant of CBA acceptance; therefore I could assume 

that personality traits are useful predictors in exploring CBA acceptance. Particularly, 

Neuroticism has significant negative effect on Perceived Usefulness and on Goal 

Expectancy, Agreeableness determines Social Influence and Perceived Ease of Use, 

Conscientiousness defines Perceived Ease of Use, while Extroversion and Openness 

explain Perceived Importance.  

The CBAAM extended with the BFI explains 61% of the variance of Behavioral 

Intention. When I applied my data to the CBAAM's variables without the Big Five 

variables the variance of Behavioral Intention was almost 50% as it was at Terzis and 

Economides (2011a) study or the first chapter of this thesis. Thus, the addition of the 

Big Five factors of personality increases the CBAAM’s explanatory power. 

Furthermore, the current model explains very well the variances of Perceived 

Usefulness and Perceived Playfulness by 67% and 60% respectively.  
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From the practitioners’ viewpoint, this research sheds light to how students’ 

personality traits might influence their behavioral intention to use CBA. Specifically, 

practitioners could use this information in order to create a personalized CBA or to 

customize its promotion in such way that might satisfy each student’s personality. 

This idea is in line with the employment of mass-customization in education (Nistor, 

Dehne, & Drews, 2010). Mass-customization serves individual needs through 

educational process, while at the same time the cost of educational tools used for 

this purpose is at the same level with these educational tools used for large-scale 

and mass training (Nistor et al., 2010).  

From the perspective of academics, this study provides useful information which 

could be used in order to persuade students to use CBA. Educators might apply 

personalized approach strategies to each student based on each student’s 

personality.  

However, this study faces some limitations. First, the analysis could benefit from a 

larger sample. The model should be applied in other samples with greater variety of 

characteristics such as age, culture, courses and CBAs. For example, students in a 

different year of study might have different perceptions regarding CBA’s variables or 

they might have different personality traits. Furthermore, it would be interesting to 

investigate how the model works on high school students. Moreover, all the 

students came from the same European country. Students with different culture 

might have changed the significant path coefficients of the model. Hofstede and 

McCrae (2004) indicated that personality traits are associated with cultural 

dimensions. Further research would shed light on how culture affects personality 

traits and consequently how determine user’s intentions regarding CBA acceptance 

directly or indirectly through personality.  The course and the CBA are also very 

important. In a different course or a different department, there might be students 

with different associations regarding personality traits or/and perceptions regarding 

behavioral intention to use a CBA. In addition, CBA’s characteristics might change the 

relationships in the proposed model. Another limitation is the .10 level of 

significance that I used, which is lenient. I decided to use it, since the purpose of this 

study is exploratory and I would like to display all the potential trends.  
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Moreover my study did not include three variables of the original CBAAM. These 

variables are: Computer Self Efficacy, Facilitating Conditions and Content. These 

variables were excluded from the current analysis, because previous studies did not 

find any significant relationship between them and the Big Five constructs, and also 

were not the most important determinants of CBA acceptance. However, other 

studies should include these variables in order to expand and explain even more the 

variance of Behavioral Intention to use CBA. In addition, this study did not examine 

the moderating effects of personality traits on the relationships between the CBA’s 

acceptance determinants and Behavioral Intention to use CBA. The explained 

variance of Behavioral Intention to use CBA and the significant coefficients might be 

influenced if I had explored the potential moderating effects of the personality traits.  

To conclude, this chapter contributes by introducing the Big Five personality traits 

into the Computer Based Acceptance Model (CBAAM). Results reveal that students’ 

personality traits could influence students’ perceptions and behavioral intention to 

use CBA. Further studies should be conducted for confirmation and generalization of 

these results.  
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7. 

 

-

 

 

Learning Management Systems (LMS) became a valuable tool for teachers and 

learners worldwide. The increased use of LMS drove to globalized educational 

software such as Blackboard and Moodle, that help teachers the development of 

provide high quality LMS to their learners. Globalization can also be found in 

computer based test and assessments such as Test Of English as a Foreign Language 

(TOEFL), Graduate Management Admission Test (GMAT) and Graduate Record 

Examination (GRE). Many students around the world take these exams and are 

prepared using simulated Computer Based Assessment systems. 

Computer Based Assessment (CBA) is an integral service which comes along with 

LMS or alone. It provides many advantages to teachers and learners. Learners can 

find CBA very useful because they can practice in any lesson or specific task they 

want in order to ameliorate their weaknesses and to evaluate their performance 

(Joosten-ten Brinke et al., 2007; Kaklauskas et al., 2010). On the other hand, 

educators savor other advantages such as: test security, reduction of time and cost, 

automation of records and distance learning/marking (Gvozdenko & Chambers, 

2007; Smith & Caputi, 2005). 

Despite the increased use of CBA, many learners are against using CBAs. Thus, 

Researchers are trying to identify the factors that affect learners to use CBA. 

Researchers, based on models regarding Information Technology (IT) acceptance e.g. 

Technology Acceptance Model (TAM) (Davis, 1989), developed many models to 

explain learner’s acceptance and intention to use learning management systems 

(LMS) or CBA. Regarding CBA, Computer Based Assessment Acceptance Model 

(CBAAM) (Figure 15) is a model that includes many important variables to explain 

learner’s acceptance on CBA (Terzis & Economides, 2011a). 
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However, CBA’s globalization questioned the invariance of CBAAM in other cultures 

around the world. Cultural differences that exist among different countries may 

affect CBAAM’s effectiveness or the factors that affect learner’s intentions to use 

CBA.  

Thus, this chapter aims to examine possible differences in computer based 

assessment acceptance between different cultures by applying CBAAM to Greek and 

Mexican students.  

Section 2 presents previous studies that shed light on CBA acceptance or cultural 

effect on IT acceptance. Section 3 describes the research model. Section 4 and 5 

provide the methodology and the results, respectively. Finally, section 6 discusses 

the results and presents the conclusions of this study. 

 

 

7.1.2.1 Computer Based Assessment Acceptance 

Technology Acceptance Model (TAM) is the first and the most dominant model 

regarding IT acceptance (Davis, 1989). Davis developed TAM based on Theory of 

reasoned Action (TRA) (Fishbein & Ajzen, 1975).  Another model that explains user’s 

intentions is the Theory of Planned Behaviour (TPB) (Ajzen, 1991). Taylor and Todd 

(1995) presented a hybrid model which combined TAM and TPB. Unified Theory of 

Acceptance and Use of Technology (UTUAT) came to integrate previous models 

regarding IT acceptance (Venkatesh, Morris, Davis, & F.D. Davis, 2003).  

LMS and CBA acceptance studies such as CBAAM have adopted variables from these 

previous models. From TAM, CBAAM and other studies have adopted Perceived 

Usefulness (PU) and Perceived Ease of Use (PEOU) (Landry, Griffeth & Hartman, 

2006; Lee, 2008; Ong, Lai & Wang 2004; Ong & Lai, 2006; Padilla-Melendez, Garrido-

Moreno & Del Aguila-Obra, 2008; Teo, 2009; Van Raaij & Schepers, 2008; Yi & 

Hwang, 2003). From Unified Theory of Acceptance and Use of Technology (UTUAT), 

CBAAM and other LMS acceptance studies used Facilitating Conditions (Teo, 2009; 
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Teo, Lee, & Chai, 2008) or Social Influence in their research models (Van Raaij & 

Schepers, 2008; Wang, Wu & Wang, 2009). 

Furthermore, CBAAM included variables which were found to be more relevant with 

the context of learning and assessment acceptance. It adopted Perceived Playfulness 

(Moon and Kim, 2001; Wang et al., 2009). It proposed firstly Goal Expectancy which 

is based on Self-Management of Learning (Wang et al., 2009) and secondly Content 

(Shee & Wang, 2008; Wang, 2003).  

CBAAM suggests that user’s intentions to use a CBA are defined by Perceived 

Playfulness and Perceived Ease of Use. Perceived Usefulness is significantly 

attributed by Goal Expectancy, Content, Social Influence and Perceived Ease of Use. 

Usefulness, Content, Ease of Use and Goal Expectancy explain Perceived Playfulness 

Furthermore, Perceived Ease of Use explained by Computer Self Efficacy and 

Facilitating Conditions (Figure 15).  

7.1.2.2 User Acceptance across cultures 

The need to clearly understand the individual acceptance drives many researchers to 

a cross cultural analysis regarding acceptance. Several previous studies added a 

cross-cultural dimension by comparing the efficiency of an acceptance model such as 

TAM or by adding variables that they are distinguishing the cultures.  

Cultural differences showed that the culture has an impact on IT acceptance (Straub, 

Keil & Brenner, 1997; Straub et al., 2002). Specifically, Straub (1997) found through a 

three-country study that TAM did not remain invariant across different countries. 

Another cross-cultural analysis was applied in the context of pre-services teachers 

regarding TAM (Teo, Luan & Sing, 2008). Cross-cultural application of the TAM was 

applied also in the global consumer acceptance of international web sites among 

Brazilians, Germans, and Taiwanese (Singh, Fassott, Chao & Hoffmann, 2006). Other 

researchers applied TAM to countries that have many cultural differences with west 

such as Saudi Arabia (Al-Gahtani, Hubona & Wang, 2007) and People’s Republic of 

China (Huang, Lu & Wong, 2003). In addition, UTUAT was also used to examine 

cultural differences in IT acceptance (Taksa & Flomenbaum, 2009; Im, Hong, & Kang, 

2011). Cross-cultural analysis regarding IT acceptance was applied also in other 
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contexts such as prepayment metering systems (Bandyopadhyay, K. & 

Bandyopadhyay, S., 2008), and e-learning (Keller, Hrastinski & Carlsson, 2007).  

On the other hand, some studies extended TAM with cultural value-dimensions (eg. 

Zakour, 2004; Li et al., 2009) based on previous researches (Hofstede & Bond, 1988; 

Hofstede, 2001; Trompenaars, Hampden-Turner, 1988; Hall, 1989) regarding cultural 

differences. Finally, Gaspay, Dardan, & Legorreta (2008) delivered a very useful 

meta-analysis regarding the implementation of Hofstede’s cultural dimensions in IT 

research. 

This chapter explores the cultural effect on CBA and highlight possible differences by 

applying CBAAM to Greek and Mexican students. Thus, the present research is the 

first at examining the influence of national culture on the acceptance and use of 

CBA. 

 

 

 

The proposed research model (figure 15), CBAAM, was applied in Greece and Mexico 

in order to examine the acceptance and use of CBA (Terzis & Economides, 2011a). 

This section describes CBAAM’s variables and hypotheses.  

7.1.3.1 Perceived Playfulness 

Perceived Playfulness (PP) is an intrinsic significant belief that is formed from the 

individual’s subjective experience with the system (Moon & Kim, 2001). Moon and 

Kim described PP as a variable defined by three dimensions such as concentration, 

curiosity and enjoyment. These dimensions are very essential for user’s acceptance 

of a CBA. Previous studies showed that Perceived Playfulness is one of the most 

important determinants to use a CBA (Terzis & Economides, 2011).  

Therefore I hypothesized: 

H1: Greek and Mexican students’ Perceived Playfulness will have a positive effect on 

their Behavioural Intention to use CBA. 
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7.1.3.2 Perceived Usefulness 

The degree to which a user considers that using a specific system will improve 

his/her job performance is Perceived Usefulness (PU) (Davis, 1989). LMS acceptance 

models highlighted Perceived Usefulness as a very important factor of behavioral 

intention to use an e-learning system (e.g. Lee, 2008; Ong & Lai, 2006; Van Raaij & 

Schepers, 2008). Furthermore, Perceived Usefulness is also an essential determinant 

of Perceived Playfulness (Terzis & Economides, 2011). Therefore, I hypothesized: 

H2: Greek and Mexican students’ Perceived Usefulness will have a positive effect on 

their Behavioural Intention to use CBA.  

H3: Greek and Mexican students’ Perceived Usefulness will have a positive effect on 

their Perceived Playfulness. 

7.1.3.3 Perceived Ease of Use 

The degree, to which a user considers that using a system would be free of effort, is 

Perceived Ease of Use (PEOU) (Davis, 1989). LMS acceptance models showed that 

the Perceived Ease of Use influences positively and directly Perceived Playfulness, 

Perceived Usefulness and Behavioral Intention to Use (Venkatesh, 1999; Venkatesh 

& Davis, 1996).  

H4: Greek and Mexican students’ Perceived Ease of Use will have a positive effect on 

their Behavioural Intention to use CBA.  

H5: Greek and Mexican students’ Perceived Ease of Use will have a positive effect on 

their Perceived Usefulness. 

H6: Greek and Mexican students’ Perceived Ease of Use will have a positive effect on 

their Perceived Playfulness. 

7.1.3.4 Computer Self Efficacy 

The degree to which a user perceives his/her capacity to use computers is Computer 

Self Efficacy (CSE) (Compeau & Higgins, 1995). CSE affects students during CBA. 

Individuals with higher CSE find CBA system easier and consequently they have 

higher intentions to use the CBA system. The direct causal effect of CSE on PEOU and 
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the indirect on Behavioral intention in the context of LMS or CBA acceptance are 

supported by previous studies (Agarwal, Sambamurthy, & Stair, 2000; Padilla-

Melendez, Garrido-Moreno, & Del Aguila-Obra, 2008; Terzis & Economides, 2011).  

H7: Greek and Mexican students’ Computer Self Efficacy will have a positive effect 

on their Perceived Ease of Use. 

7.1.3.5 Social Influence 

Social Influence (SI) is a variable to measure the effect of other opinions on person 

behaviour and beliefs (Taylor & Todd, 1995). Social Influence consists of three 

dimensions: Subjective Norm, Image and Voluntariness (Karahanna & Straub, 1999). 

UTUAT combined the three dimensions and delivered Social Influence as one of the 

four key determinants of Behavioral Intention (Venkatesh et al., 2003). Social 

Influence were also found as a major determinant of behavioral intention in LMS and 

CBA contexts (e.g. Wang et al., 2009; Terzis & Economides, 2011 ). 

H8: Social Influence will have a positive effect on Greeks and Mexican students’ 

Perceived Usefulness. 

7.1.3.6 Facilitating Conditions 

Facilitating Conditions (FC) are the system’s characteristics or technical support that 

facilitate individuals to use a system. FC are delivered by help buttons, menus, 

Frequently Asked Questions (FAQ) and other facilities that may help users to interact 

with the system more effectively. Moreover, FC could be provided by the 

organization’s staff. In CBA, tutors play an important role to proper delivery of the 

system to the students. So, I hypothesized a positive effect of FC on PEOU.  

H9:  Facilitating Conditions will have a positive effect on Greek and Mexican 

students’ Perceived Ease of Use. 

7.1.3.7 Goal Expectancy 

Goal Expectancy (GE) is a construct that impacts an individual’s belief that he/she is 

prepared properly to use CBA system. GE has two dimensions.  The first dimension is 

student’s beliefs regarding their preparation to answer CBA’s questions. The second 
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dimension is student’s expectations and aspirations regarding the level of success. 

Previous studies showed that GE is a significant determinant of Perceived Usefulness 

and Perceived Playfulness (Terzis & Economides, 2011).  

H10: Goal Expectancy will have a positive effect on Greek and Mexican students’ 

Perceived Usefulness. 

H11: Goal Expectancy will have a positive effect on Greek and Mexican students’ 

Perceived Playfulness. 

7.1.3.8 Content 

Content is a variable that measures user’s perceptions regarding the CBA’s 

corresponding course and CBA’s questions. Course’s content is an important factor 

for student’s intentions to use the CBA. Students with higher interest for a particular 

course will have higher intentions to use the corresponding CBA. In addition, the 

design of the CBA’s questions is also essential regarding user’s beliefs and intentions.  

CBAs provided with questions that are higher in quality (understandable, relative 

with the course, innovative) and probably quantity are more likely to be used by the 

students. Therefore, I hypothesized: 

H12: Content will have a positive effect on Greek and Mexican students’ Perceived 

Usefulness. 

H13: Content will have a positive effect on Greek and Mexican students’ Perceived 

Playfulness. 

H14: Content will have a positive effect on Greek and Mexican students’ Goal 

Expectancy. 

H15: Content will have a positive effect on Greek and Mexican students’ Behavioral 

Intention to Use CBA. 

Thus, this chapter aims to examine the CBAAM’s efficiency in different cultures by 

testing the aforementioned hypotheses in Greece and Mexico. 
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Figure 15. Computer Based Assessment Model (CBAAM) 

 

 

7.1.4.1 Data Collection 

The survey study was conducted at two universities in Greece and Mexico. In order 

to eliminate any other effect except cultural, the questionnaire was distributed to 

first year students that were attending similar courses in the two universities. The 

course was an introductory informatics course. Students were educated in general 

concepts of Information Technology and basic use of internet and word processing.  

The CBA includes questions from this course. The participation in the CBA was 

voluntary. 117 first-year Greek students and 51 first-year Mexican students used the 

CBA. The CBA was a summative test in order to prepare students regarding their final 

examination for the introductory informatics course. Therefore, it was delivered two 

weeks after the end of the courses in order to give to the students the opportunity 

to be prepared for the procedure. The procedure was administered in January 2011 

for both countries. 
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The CBA has the same characteristics for both groups. The only difference was the 

questions’ language. Mexican students used CBA in Spanish, while Greek students in 

Greek.  

The CBA system is very simple. The questions appearance was randomized. Each 

question was appeared with four possible answers and a “next” button, which 

allowed the students to move to the next question after he/she answered the 

present question first. The CBA was build in a Windows XP machine using JavaScript 

with Perl CGI on Apache web server with MySQL (Moridis & Economides, 2009). 

After the end of the procedure, the student has to answer the questionnaire survey 

(CBAAM). CBAAM consists of 30 items in order to measure its 9 latent variables. I 

used the seven point Likert-type scale with 1 = strongly disagree to 7 = strongly 

agree, in order to measure the items. 

7.1.4.2 Data analysis 

Partial least-squares (PLS) analysis was used to measure the structural and the 

measurement model (Chin, 1998; Falk & Miller, 1992; Wold, 1992). The samples for 

both groups are large enough, since they surpass the minimum limit which is at least 

10 times the largest number of independent variables impacting a dependent 

variable (Chin, 1998).  In my model, the largest number of independent variables 

impacting a dependent variable is four (PU, PP, PEOU and C to BI). Thus, both the 

Greek and the Mexican samples are large enough since they are higher than 40.  

Reliability and validity for the measurement model are measured through internal 

consistency, convergent validity and discriminant validity (Barclay, Higgins & 

Thompson, 1995; Wixon & Watson, 2001). Table 26 displays the items’ reliabilities 

(Cronbach’s alpha, Composite Reliability), Average Variance Extracted (AVE) and 

factor loadings, while Table 27 displays variables’ correlations and Square Roots of 

AVEs. The minimum values for these criteria are presented in Tables 26 and 27. 

Structural model is evaluated by examining the variance measured (R2) by the 

antecedent constructs. Values of the variance equal to 0.02, 0.13 and 0.26 are 

considered as small, medium and large respectively (Cohen, 1988).  Secondly, t-

values or p-values through the bootstrapping procedure are used in order to 
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evaluate the significance of the path coefficients and total effects. Finally, Goodness 

of Fit (GoF) provides an overall prediction performance of the research model by 

taking into consideration the measurement and the structural models. The GoF is 

determined as the geometric mean of the average communality in the measurement 

model (AVE) and the average R2 of the endogenous variables (Tenenhaus, Vinzi, 

Chatelin, & Lauro, 2005). GoF is defined as small (0.10), medium (0.25) and large 

(0.36) (Wetzels, Odekerken-Schröder, & van Oppen, 2009). The software for the data 

analysis was SmartPLS 2.0 (Ringle, Wende, & Will, 2005). 

 

This section displays results as follows: 1) Table 26 confirms convergent validity, 2) 

Table 27 and 28 confirms discriminant validity for Greece and Mexico respectively. 

Thus, the results support the measurement model since they exceed the minimum 

values (Table 26, 27, 28). The only inconsistency is the second item regarding CSE 

which has factor loading lower than the minimum value (Table 26). Thus, CSE2 were 

omitted from the core construct regarding Mexico.  3) Table 29 and figure 16 

summarize the results for the hypotheses and R2. Finally, GoF is 0.60 and 0.61 for 

Greece and Mexico respectively.  

Table 26. Results for the Measurement Model of Greek & Mexican students 

Construct 

Items 

Mean Standard 

Deviation 

Factor 

Loading 

 

(>0.7)a 

Cronbach a 

 

 

(>0.7) a 

Composite 

Reliability 

 

(>0.7) a 

Average 

variance 

extracted 

(>0.5) a 

 GR MX GR MX GR MX GR MX GR MX GR MX 

Perceived 

Playfulness 

4.95 5.34 1.15 0.84   0.86 0.80 0.91 0.87 0.71 0.62 

PP1     0.77 0.80       

PP2     0.87 0.82       

PP3     0.86 0.77       

PP4     0.87 0.76       

Perceived 5.09 5.24 1.18 1.04   0.88 0.88 0.93 0.92 0.82 0.80 
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Usefulness 

PU1     0.90 0.91       

PU2     0.93 0.93       

PU3     0.88 0.85       

Perceived 

Ease of Use 

5.56 5.55 1.15 0.98   0.77 0.72 

 

0.87 0.84 0.69 0.64 

PEOU1     0.84 0.88       

PEOU2     0.87 0.72       

PEOU3     0.77 0.78       

Computer Self 

Efficacy 

5.33 5.91 1.00 0.82   0.84 0.7 0.89 0.82 0.67 0.61 

CSE1     0.83 0.79       

CSE2     0.82 0.20       

CSE3     0.77 0.73       

CSE4     0.86 0.82       

Social 

Influence 

5.81 4.57 0.96 1.01   0.83 0.77 0.89 0.85 0.66 0.59 

SI1     0.78 0.70       

SI2     0.85 0.85       

SI3     0.81 0.80       

SI4     0.81 0.73       

Facilitating 

Conditions 

5.96 5.20 0.91 1.02   0.80 0.70 0.91 0.87 0.83 0.76 

FC1     0.89 0.91       

FC2     0.93 0.84       

Goal 

Expectancy 

5.20 5.18 1.06 1.07   0.83 0.80 0.90 0.88 0.75 0.71 

GE1     0.88 0.82       

GE2     0.86 0.87       

GE3     0.86 0.85       

Content 5.41 5.68 1.09 0.90   0.83 0.82 0.89 0.88 0.67 0.65 
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C1     0.87 0.86       

C2     0.85 0.77       

C3     0.73 0.78       

C4     0.80 0.82       

Behavioral 

Intention to 

Use 

5.47 5.30 1.20 1.06   0.89 0.78 0.93 0.87 0.81 0.69 

BI1     0.92 0.86       

BI2     0.88 0.74       

BI3     0.92 0.87       

a: Indicates an acceptable level of reliability and validity, GR: Greece, MX: Mexico.  

Table 27. Discriminant validity for the measurement model in Greece 

Constructs 

     

BI 

      

C 

    

CSE 

     

FC 

     

GE 

   

PEOU 

     

PP 

     

PU 

     

SI 

  BI 0.90         

   C 0.54 0.82        

 CSE 0.24 0.32 0.82       

  FC 0.34 0.49 0.17 0.91      

  GE 0.41 0.60 0.41 0.23 0.86     

PEOU 0.57 0.61 0.34 0.54 0.40 0.82    

  PP 0.63 0.65 0.34 0.30 0.63 0.46 0.84   

  PU 0.60 0.65 0.31 0.33 0.65 0.66 0.72 0.90  

  SI 0.48 0.50 0.27 0.54 0.44 0.48 0.41 0.46 0.81 

Bold values: the square root of the average variance extracted (AVE) of each 

construct. 
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Table 28. Discriminant validity for the measurement model in Mexico 

Constructs 

     

BI       C 

    

CSE 

     

FC 

     

GE 

   

PEOU 

     

PP 

     

PU      SI 

  BI 0.83         

   C 0.51 0.81        

 CSE 0.16 0.42 0.78       

  FC 0.18 0.56 0.36 0.87      

  GE 0.44 0.67 0.53 0.45 0.84     

PEOU 0.46 0.69 0.65 0.52 0.59 0.80    

  PP 0.65 0.78 0.33 0.54 0.60 0.63 0.79   

  PU 0.65 0.61 0.39 0.32 0.51 0.55 0.66 0.90  

  SI 0.44 0.55 0.38 0.52 0.47 0.51 0.63 0.67 0.77 

Bold values: the square root of the average variance extracted (AVE) of each 

construct. 

Table 29. Greece and Mexico results in relationships 

  Greece (n= 117) Mexico (n = 51) 

  RGr
2 βGr  RMx

2 βMx  

 BI 0.52   0.51   

 PP 0.60   0.68   

 PU 0.62   0.55   

 PEOU 0.36   0.51   

 GE 0.36   0.45   

H1 PP → BI  0.41*** support  0.45*** support 

H2 PU → BI  0.08ns not support  0.40*** support 

H3 PU → PP  0.48*** support  0.26** support 

H4 PEOU → BI  0.31** support  0.04ns not support 

H5 PEOU → PU  0.39*** support  0.11ns not support 

H6 PEOU → PP  -0.12ns not support  0.10ns not support 

H7 CSE → PEOU  0.26*** support  0.53*** support 

H8 SI → PU  0.03ns not support  0.45*** support 
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H9 FC → PEOU  0.50*** support  0.33** support 

H10 GE → PU  0.38*** support  0.08ns not support 

H11 GE → PP  0.19** support  0.05ns not support 

H12 C → PU  0.18* support  0.23* support 

H13 C → PP  0.30*** support  0.52*** support 

H14 C → GE  0.60*** support  0.67*** support 

H15 C → BI  0.02ns not support  -0.11ns not support 

*p<0.1, **p<0.05, ***p<0.01, ns: not significant. 

 

 

Figure 16. Path coefficients for Greece & Mexico 

 

 

The good fit of the overall model in the two diverse cultures of Greece and Mexico 

indicates that CBAAM could be used to explain user’s behavior regarding CBA 

acceptance. The model was similar for both countries on the following effects: 1) 

Perceived Playfulness has the most important direct positive effect on Behavioral 

Intention to use the CBA. Previous studies also suggested Perceived Playfulness as a 
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major determinant of Behavioral Intention to use an Information System or a 

Computer Based Assessment (Moon & Kim, 2001; Wang et al., 2009; Terzis & 

Economides, 2011). 2) Content has significant positive effect on Perceived 

Usefulness, on Perceived Playfulness and on Goal Expectancy but not direct 

significant effect on Behavioral Intention. Therefore, when a CBA’s Content is 

designed wisely, CBA would be more useful and playful for the students, and 

consequently it would be more likely to be used. Moreover, students’ Goal 

Expectancy is affected by the CBA’s Content. Course content and CBA’s content have 

to be clear and comprehensible in order to facilitate students regarding their study, 

and goal estimation.  3) Perceived Usefulness has a significant direct effect on 

Perceived Playfulness. This means that the students will find more playful a CBA if it 

is useful. As I describe Playfulness is a three-dimensional construct which includes 

concentration, curiosity and enjoyment.  Results showed that students’ perceptions 

regarding usefulness for both countries affect positively their perceptions regarding 

the level of their concentration, curiosity and enjoyment during the CBA. 

Consequently, it might be assumed that the students use Playfulness to connect 

Usefulness with Behavioural Intention to Use. 4) Perceived Ease of Use is 

significantly attributed to Computer Self Efficacy and to Facilitating Conditions. The 

effect of Computer Self Efficacy indicates that a student who knows how to use 

computers, probably he/she will find easy to use a Computer Based Assessment that 

requires basic information technology skills. On the other hand, the effect of 

Facilitating Conditions suggests that if designers provide technical support through 

the system and tutors physical support with their presence to answer the students’ 

queries, it is more likely students to find CBA ease of use. 5) On the other hand, the 

effect of Perceived Ease of Use on Perceived Playfulness was not significant for both 

countries. This means that the ease of use of the system does not provide any 

advantage in order to enhance their perceptions regarding the playfulness of the 

system. This result might be explained by the fact that students from both countries 

have very large Computer Self Efficacy (Table 26). Therefore, since students are 

qualified to use basic computer software, ease of use of the system could not affect 

students’ perceptions regarding the playfulness of the system. In this point, I have to 

mention that these results might be different if my samples were larger or different 
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in age. However, it is believed that users’ new generation is computer educated and 

capable to use a lot of different software; therefore the ease of use might not be a 

strong determinant of Perceived Playfulness. 

However, previous cross-cultural studies showed that acceptance models such as 

TAM are influenced by culture. Thus, despite the similarities of the two groups 

(students of identical course and age), the results support the same idea regarding 

CBAAM. Figure 17 presents the values of Greece and Mexico regarding the five 

cultural dimensions of Hofstede (Power distance, Individualism, Masculinity 

Uncertainty avoidance). I used these values to suggest some ideas and explanations 

regarding my results delivered by the differences between Greek and Mexican 

students. Specifically: 1) on the items level only one item of CSE was problematic. 

This sustains that questionnaire’s items were understood from Greek and Mexican 

students. 2) Social Influence determines Perceived Usefulness only in Mexico. This 

could be supported from Hofstede’s findings regarding Power Distance for Greece 

equals to 60 and for Mexico equals to 81 (Figure 17). The higher Power Distance for 

Mexico indicates that Mexicans are individuals that are influenced from their 

superiors’ opinions; therefore social influence effect is larger and significant in 

Mexico. In my research, this means that students’ opinions are influenced by their 

tutors or other academic staff regarding the use of CBA, while Greek students are 

not significant affected by their professors or other staff.  3) Goal Expectancy has a 

significant positive effect on Perceived Usefulness and on Perceived Playfulness only 

in Greece. Goal Expectancy is a variable related with someone’s effort to be properly 

prepared regarding CBA. It is believed that students who avoid uncertainty will also 

be properly prepared. Uncertainty Avoidance is another cultural dimension 

(Hofstede, 2001) which is higher in Greece and consequently Goal Expectancy has 

significant effects in Greece (Figure 17). This means that Greek students with 

expectations regarding the CBA would be more likely to find it useful and playful. On 

the other hand, Mexican students did not associate their goal expectations with the 

usefulness and the playfulness of the system. 4) Perceived Ease of Use defines 

Perceived Usefulness and Behavioral Intention only in Greece. This result is in line 

with Strite (2006) results which used Hofstede’s (2001) findings to support that 
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cultures that are less masculine might be more concerned with the ease of use of a 

technology. Hofstede’s (2001) findings regarding masculinity for Greece equals with 

57 and for Mexico equals with 69, therefore the direct positive effect of Perceived 

Ease of Use on Behavioral Intention is significant only in Greece. The significant 

effect of Greek students perceptions regarding Ease of Use on Behavioral Intention 

to use a CBA and on Perceived Usefulness is in line with previous studies (Terzis & 

Economides, 2011a)  5) Perceived Usefulness explains Behavioral intention only in 

Mexico. This result could also be explained by Masculinity.  In a society with high 

masculinity such as Mexico, people put more emphasis on goals and tasks, therefore 

perceived usefulness, a variable that is linked with CBA’s capability to reach user’s 

goals and tasks, is an important determinant of behavioral intention to use a CBA in 

Mexico. The possible cultural effects on relationships among CBAAM’s variables are 

displayed in Figure 18. 

 

Figure 17. Hofstede’s values regarding Greece and Mexico 
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Figure 18. Cultural effects on CBAAM’s Relationships 

 

 

This chapter compares the user’s acceptance behavior of a computer based 

assessment system in two different cultural environments (Greece and Mexico) by 

applying the CBAAM (Terzis & Economides, 2011) in both situations. Despite the 

good model fit in both countries and the aforementioned similarities which indicate 

a trend to a globalized use of CBA systems, ethnic or national culture plays important 

role on user’s behavioral intentions regarding CBA acceptance.  

This chapter faces some limitations which might have influenced the results. The first 

limitation is the small number of individuals regarding Mexico’s sample. A sample 

with more students might have provided different and more significant results. 

Moreover, the sample is very specific. All the participants are first-year 

undergraduate students in an introductory course to informatics. Similar studies 

should be developed for other groups with different characteristics regarding age, 

specialization, nationality and course’s content. Thus, the results should be treated 

as indications and not as proofs. 

To conclude, this chapter provides potential evidences regarding the cultural effect 

on CBA acceptance. Developers, researchers and educators could found helpful the 
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results and they should take them into consideration for future 1) CBA systems’ 

development, 2) studies regarding the implementation and acceptance of LMS and 

CBA systems, especially studies interest in cultural dimensions and their effects in 

education, 3) the implementation of new and more personalized educational 

practices. Further studies should be towards this direction in order to provide more 

useful and significant results.   
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7.2 

 

 

 

The 7.2 subsection provides useful insights regarding the effect of cultural 

dimensions on CBA’s acceptance. Particularly, I measured the fourth cultural 

dimensions in order to examine their moderating effect on students’ behavioral 

intention to use the CBA and the direct paths of the most important determinants of 

Behavioral Intention. The cultural values of individualism/collectivism, uncertainty 

avoidance, power distance, and masculinity/femininity were measured using scales 

derived from Hofstede (1980) and Dorfman and Howell (1988). These scales were 

also used in other studies (e.g. Srite & Karahanna, 2006). In addition I used my 

instrument to measure the CBAAM’s variables. The aim of this subsection is to 

further understand how each cultural dimension might influence the relationships 

among the most important determinants of Behavioral Intention and the dependent 

variable (BI). 

 

The research model of this subsection combines CBAAM with cultural dimensions 

(Figure 19).  
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Figure 19. Research Model of CBAAM with national culture values 

Since it is the first time that the effect of national culture values is examined, I do not 

hypothesize a positive or a negative effect on the relationships. It is an exploratory 

study. I tried to highlight potential effects of cultural dimensions on CBAAM’s 

relationships. Therefore, my hypotheses are:  

H1: The degree of Power Distance will influence the effect of Perceived Playfulness 

on Behavioral Intention to use the CBA. 

H2: The degree of Individualism will influence the effect of Perceived Playfulness on 

Behavioral Intention to use the CBA. 

H3: The degree of Masculinity will influence the effect of Perceived Playfulness on 

Behavioral Intention to use the CBA. 

H4: The degree of Uncertainty Avoidance will influence the effect of Perceived 

Playfulness on Behavioral Intention to use the CBA. 

H5: The degree of Power Distance will influence the effect of Perceived Usefulness 

on Behavioral Intention to use the CBA. 

H6: The degree of Individualism will influence the effect of Perceived Usefulness on 

Behavioral Intention to use the CBA. 
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H7: The degree of Masculinity will influence the effect of Perceived Usefulness on 

Behavioral Intention to use the CBA. 

H8: The degree of Uncertainty Avoidance will influence the effect of Perceived 

Usefulness on Behavioral Intention to use the CBA. 

H9: The degree of Power Distance will influence the effect of Perceived Ease of Use 

on Behavioral Intention to use the CBA. 

H10: The degree of Individualism will influence the effect of Perceived Ease of Use 

on Behavioral Intention to use the CBA. 

H11: The degree of Masculinity will influence the effect of Perceived Ease of Use on 

Behavioral Intention to use the CBA. 

H12: The degree of Uncertainty Avoidance will influence the effect of Perceived Ease 

of Use on Behavioral Intention to use the CBA. 

H13: The degree of Power Distance will influence the effect of Perceived Importance 

on Behavioral Intention to use the CBA. 

H14: The degree of Individualism will influence the effect of Perceived Importance 

on Behavioral Intention to use the CBA. 

H15: The degree of Masculinity will influence the effect of Perceived Importance on 

Behavioral Intention to use the CBA. 

H16: The degree of Uncertainty Avoidance will influence the effect of Perceived 

Importance on Behavioral Intention to use the CBA. 

H17: The degree of Power Distance will influence the effect of Content on Behavioral 

Intention to use the CBA. 

H18: The degree of Individualism will influence the effect of Content on Behavioral 

Intention to use the CBA. 

H19: The degree of Masculinity will influence the effect of Content on Behavioral 

Intention to use the CBA. 
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H20: The degree of Uncertainty Avoidance will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H21: The degree of Power Distance will influence the effect of Social Influence on 

Behavioral Intention to use the CBA. 

H22: The degree of Individualism will influence the effect of Social Influence on 

Behavioral Intention to use the CBA. 

H23: The degree of Masculinity will influence the effect of Social Influence on 

Behavioral Intention to use the CBA. 

H24: The degree of Uncertainty Avoidance will influence the effect of Social 

Influence on Behavioral Intention to use the CBA. 

 

To examine the hypotheses regarding with the effect of national culture on the 

model, I investigated interaction effects of the national culture variable for each 

hypothesis. In testing for interaction effects using PLS, one needs to follow a 

hierarchical process similar to that used in multiple regression. In total, 48 structural 

models from 24 hypotheses were tested. The results of the interaction effects are 

summarized in Table 30. 

Table 30. Hypothesis testing results of national culture values’ moderate effects. 

Hypotheses Coefficient T-value Significance 

H1 PPxPDI→BI 0.15 0.96 NO 

H2 PPxIDV→BI 0.02 0.57 NO 

H3 PPxMAS→BI 0.03 0.45 NO 

H4 PPxUAI→BI 0.31 2.13 YES 

H5 PUxPDI→BI 0.01 0.41 NO 

H6 PUxIDV→BI 0.06 1.12 NO 

H7 PUxMAS→BI 0.24 2.79 YES 

H8 PUxUAI→BI 0.21 1.98 NO 

H9 PEOUxPDI→BI -0.02 0.55 
NO 
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H10 PEOUxIDV→BI 0.02 0.60 
NO 

H11 PEOUxMAS→BI -0.14 1.86 
YES 

H12 PEOUxUAI→BI 0.14 0.42 
NO 

H13 PIxPDI→BI -0.11 0.63 
NO 

H14 PIxIDV→BI -0.05 1.42 
NO 

H15 PIxMAS→BI -0.15 1.00 
NO 

H16 PIxUAI→BI 0.24 2.79 
YES 

H17 CxPDI→BI -0.06 1.86 YES 

H18 CxIDV→BI 0.02 0.52 
NO 

H19 CxMAS→BI -0.13 0.90 
NO 

H20 CxUAI→BI -0.04 1.16 
NO 

H21 SIxPDI→BI -0.04 1.24 
NO 

H22 SIxIDV→BI -0.19 1.99 
YES 

H23 SIxMAS→BI 0.27 1.97 YES 

H24 SIxUAI→BI 0.42 2.2 YES 

 

 

One general research question drove this study: Does cultural dimensions at the 

individual level affect the acceptance of Computer Based Assessment System? The 

study showed that cultural dimensions influence the relationships of CBAAM. 

Particularly, I found that UAI was the most influential national culture value affecting 

CBAAM. UAI has a moderate effect on the relationships between PP, PU, PI, SI and 

Behavioral Intention to use the CBA. This means that in cultures with high UAI, 

perceptions regarding Playfulness, Usefulness, Importance and Social Influence of a 

CBA system are stronger determinants than in cultures with low MAS in order to use 

it. In high UAI cultures people are anxious, so they need to have good and relaxing 

moments in their everyday life; hence the Playfulness is an important factor 

regarding behavioral intentions. In addition, they need to feel that everything is 
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ordered. Thus, a system that helps them to improve their performance and to 

organize better their studies is also useful and important. Therefore, their 

perceptions regarding usefulness and importance stronger influence their behavioral 

intentions. Social Influence is also stronger in these cultures since people chat with 

colleagues and family for all their concerns to avoid ambiguous situations. 

MAS has also high impact on CBA acceptance. MAS decreases the impact of 

Perceived Ease of Use and increases the impact of Social influence on behavioral 

Intention to use the CBA. In cultures with high MAS people are success oriented. The 

personal success gives to the individual social value; hence in these cultures the 

image which is familiar with social influence is very important. Regarding the 

negative effect on the relationship between PEOU and BI, I believe that perceptions 

regarding MAS are associated with perceptions regarding Computer Self Efficacy. 

Therefore, these individuals with high perceptions in MAS, are not detected CBA’s 

ease of use as an influential factor to use the CBA. 

PDI has a moderating effect between Content and behavioral intention to use the 

CBA. Individuals with high espoused PDI accept a hierarchical order in which 

everybody and everything have a place and which need no further justification. 

Therefore, they need a system with clear, understandable, oriented content more 

than persons with low PDI.  

Finally, IDV has a negative moderating effect between Social Influence and 

Behavioral Intention to use the CBA. Specifically, I could argue that individuals with 

higher espoused Collectivist (CLV) culture are more influenced by the society to use 

the CBA. This means that persons with low IDV/high CLV pay attention to other 

opinions in order to decide their actions. 

This subsection provides important results and fills in the 7.1 subsection. I extend 

prior research on CBAAM by including national culture values. In addition, I used a 

new approach in examining the moderating effects of national culture on CBA’s 

acceptance. The results showed that national culture values influence CBA’s 

acceptance. In particular UAI and MAS are the most important determinants. These 

results are crucial for developers and educators to deliver more personalized and 

sophisticated CBA’s systems. 



181 

 

8. 

 

 

 

 

Determining how to use ICT to enhance learning performance is not only an 

expectation of students but also a critical concern for educators and system 

developers (Su, 2008). As many learning theories have emphasized (e.g., Ausubel, 

Novak, & Hanesian, 1978; Snow, 1989), to help students achieve better learning 

performance, a learning environment should be congruent with students’ unique 

differences. Such an environment will allow a student’s learning requirements to 

more likely be fulfilled. Thus, students would have an improved learning experience 

and learning performance. 

Many educational academicians argue that if a learning environment has proper 

coordination among learning content, context, and the symbol systems (Salomon, 

1994), it will easily be compatible with student’s skills, value judgment, and desired 

learning patterns (Mayer, 2004). Consequently, students would perceive that they 

can reduce their learning efforts, concentrate on what they want, and learn more 

effectively.  

Furthermore, learning styles are traditionally hypothesized to be a determinant of 

learning performance. Learning styles are also found to influence students’ 

preferences in technology use (Ames, 2003). Learning styles are an important 

dimension of Educational Compatibility. Educational compatibility is referred to as 

“the degree to which an e-learning system complies with the overall learning 

expectancy of students, including the current learning situation, the learning style, 

and the preference of conducting learning activities” (Chen, 2011).  

When students perceive the compatibility between technology use and their 

learning style and needs, students are most likely to adopt technology for learning 

(Chen, 2011). Therefore, student training in terms of broadening their conceptions 

about learning and enhancing their receptivity to different learning styles might 

enhances students’ likelihood to adopt technology for learning. 
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Thus, this chapter examines the moderating effects of students’ learning styles on 

the most important path coefficients among the Perceived Playfulness, Perceived 

Usefulness, Perceived Ease of Use, Perceived Importance, Content, Social Influence 

and Behavioral Intention. For this purpose I used my instrument regarding CBAAM to 

measure the most important determinants of students’ behavioral intention to use 

the CBA and Felder-Soloman Index of Learning Styles (ILS) scale (Felder & Soloman, 

1997) to estimate the learning style of each student. 

 

 

 

The Felder-Silverman Learning Style Model (FSLSM) describes each student’s 

learning style in four dimensions (Figure 20) (Felder and Silverman, 1988; Huang et 

al., 2012): “ 

1.  Active/Reflective (A/R) 

The model suggests that active students learn by trying things out and working with 

others while reflective students prefer to think things through and work alone. 

2. Sensory/Intuitive (S/I) 

Sensory students are practical and oriented toward facts and procedures while 

Intuitive students are more conceptual, innovative, and oriented toward theories 

and meanings. 

 3. Visual/Verbal (V/V) 

Visual students prefer visual representations of material such as pictures, diagrams, 

or flow charts while Verbal students prefer written and spoken explanations. 

4. Sequential/ Global (S/G) 

Sequential students tend to follow linear and orderly reasoning processes while 

Global students prefer to learn in intuitive leaps.  
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Felder and Soloman (1997) developed the Index of Learning Styles (ILS) based on the 

FSLSM. The ILS is a 44-item questionnaire with four polar scales related to learning 

style preferences. Each scale contains 11 items.” 

 

Figure 20. Learning style in four dimensions 

Since it is the first time that the effect of learning styles on CBA’s acceptance is 

examined, I do not hypothesize a positive or a negative effect on the relationships. It 

is an exploratory study. I tried to figure out if data will display significant effects of 

Learning Styles on CBAAM’s relationships. Therefore, my hypotheses are (Figure 21):  

H1: The degree of Active/Reflective will influence the effect of Perceived Playfulness 

on Behavioral Intention to use the CBA. 

H2: The degree of Sensory/Intuitive will influence the effect of Perceived Playfulness 

on Behavioral Intention to use the CBA. 

H3: The degree of Visual/Verbal will influence the effect of Perceived Playfulness on 

Behavioral Intention to use the CBA. 
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H4: The degree of Sequential/ Global will influence the effect of Perceived 

Playfulness on Behavioral Intention to use the CBA. 

H5: The degree of Active/Reflective will influence the effect of Perceived Usefulness 

on Behavioral Intention to use the CBA. 

H6: The degree of Sensory/Intuitive will influence the effect of Perceived Usefulness 

on Behavioral Intention to use the CBA. 

H7: The degree of Visual/Verbal will influence the effect of Perceived Usefulness on 

Behavioral Intention to use the CBA. 

H8: The degree of Sequential/ Global will influence the effect of Perceived 

Usefulness on Behavioral Intention to use the CBA. 

H9: The degree of Active/Reflective will influence the effect of Perceived Ease of Use 

on Behavioral Intention to use the CBA. 

H10: The degree of Sensory/Intuitive will influence the effect of Perceived Ease of 

Use on Behavioral Intention to use the CBA. 

H11: The degree of Visual/Verbal will influence the effect of Perceived Ease of Use 

on Behavioral Intention to use the CBA. 

H12: The degree of Sequential/ Global will influence the effect of Perceived Ease of 

Use on Behavioral Intention to use the CBA. 

H13: The degree of Active/Reflective will influence the effect of Perceived 

Importance on Behavioral Intention to use the CBA. 

H14: The degree of Sensory/Intuitive will influence the effect of Perceived 

Importance on Behavioral Intention to use the CBA. 

H15: The degree of Visual/Verbal will influence the effect of Perceived Importance 

on Behavioral Intention to use the CBA. 

H16: The degree of Sequential/ Global will influence the effect of Perceived 

Importance on Behavioral Intention to use the CBA. 

H17: The degree of Active/Reflective will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H18: The degree of Sensory/Intuitive will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H19: The degree of Visual/Verbal will influence the effect of Content on Behavioral 

Intention to use the CBA. 
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H20: The degree of Sequential/ Global will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H21: The degree of Active/Reflective will influence the effect of Social Influence on 

Behavioral Intention to use the CBA. 

H22: The degree of Sensory/Intuitive will influence the effect of Social Influence on 

Behavioral Intention to use the CBA. 

H23: The degree of Visual/Verbal will influence the effect of Social Influence on 

Behavioral Intention to use the CBA. 

H24: The degree of Sequential/ Global will influence the effect of Social Influence on 

Behavioral Intention to use the CBA. 

Figure 21. Research Model of CBAAM with Learning Styles 

 

To examine the hypotheses regarding with the effect of learning Styles on the model, 

I investigated interaction effects of the Learning Styles variable for each hypothesis. 

In testing for interaction effects using PLS, one needs to follow a hierarchical process 

similar to that used in multiple regression. In total, 48 structural models from 24 

hypotheses were tested. The results of the interaction effects are summarized in 

Table 31. 
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Table 31. Hypothesis testing results of Learning Styles’ moderate effects. 

Hypotheses Coefficient T-value Significance 

H1 PPxA/R→BI 0.11 1.70 YES 

H2 PPxS/I→BI -0.53 2.03 YES 

H3 PPxV/V→BI -0.02 0.04 NO 

H4 PPxS/G→BI 0.08 0.5 NO 

H5 PUxA/R→BI 0.14 1.81 YES 

H6 PUxS/I→BI -0.06 1.12 NO 

H7 PUxV/V→BI 0.06 1.43 NO 

H8 PUxS/G→BI 0.29 1.3 NO 

H9 PEOUxA/R→BI 0.13 1.68 
YES 

H10 PEOUxS/I→BI -0.07 1.05 
NO 

H11 PEOUxV/V→BI -0.03 0.85 
NO 

H12 PEOUxS/G→BI 0.02 0.39 
NO 

H13 PIxA/R→BI 0.07 1.45 
NO 

H14 PIxS/I→BI -0.35 2.04 
YES 

H15 PIxV/V→BI -0.01 0.13 
NO 

H16 PIxS/G→BI -0.03 1.02 
NO 

H17 CxA/R→BI 0.03 0.26 NO 

H18 CxS/I→BI -0.09 2.03 
YES 

H19 CxV/V→BI -0.06 1.66 
YES 

H20 CxS/G→BI -0.06 1.91 
YES 

H21 SIxA/R→BI 0.13 0.97 
NO 

H22 SIxS/I→BI -0.03 0.61 
NO 

H23 SIxV/V→BI 0.02 0.62 NO 

H24 SIxS/G→BI -0.02 0.5 NO 
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This chapter examines the potential moderate effects of different students’ Learning 

Styles on their Behavioral Intention to use the CBA. The results showed that Learning 

Styles impact the relationships of CBAAM. Particularly, I found that Active/Reflective 

and Sensory/Intuitive were the most influential Learning Styles affecting CBAAM. 

Active/Reflective Learning Style has a moderate effect on the relationships between 

PP, PU, PEOU and Behavioral Intention to use the CBA. This means that students’ 

with high Reflective Learning Style, their perceptions regarding Playfulness, 

Usefulness, and Ease of Use of a CBA system are stronger determinants than in 

students with high Active Learning style. As I mentioned before, students’ with high 

Reflective Learning Style prefer to think things through and work alone. Therefore, 

the perceptions regarding CBA’s usefulness, playfulness and ease of use of this kind 

of students are stronger since in the CBA environment, the user works alone and 

have the opportunity to think things thoroughly before his answer each question.  

Sensory/Intuitive Learning Style has a negative moderate effect on the relationships 

between PI, PP, C and Behavioral Intention to use the CBA. This means that students’ 

with high Sensory Learning Style, their perceptions regarding Playfulness, 

Importance, and Content of a CBA system are stronger determinants than students 

with high Intuitive Learning style. Students’ with high Sensory Learning Style are 

practical and oriented toward facts. Therefore, the perceptions regarding CBA’s 

importance, playfulness and content of this kind of students are stronger since the 

CBA is a practical tool for each student to evaluate his strengths and his weaknesses.  

Visual/Verbal Learning Style has also a negative moderate effect on the relationship 

between Content and Behavioral Intention to use the CBA. This means that students 

with high Visual Learning Style, their perceptions regarding the Content of the CBA 

system are stronger determinants than students with high Verbal Learning style. This 

result seems reasonable and expected, since students used a Computer (Visual 

system). 

Sequential/ Global Learning Style is another variable that has a negative moderate 

effect on the relationship between Content and Behavioral Intention to use the CBA. 

This means that students with high Sequential Learning Style, their perceptions 
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regarding the Content of the CBA system are stronger determinants than students 

with high Sequential Learning style. This result might be explained by the fact that 

the content of the CBA was basic informatics. Basic Informatics is a course with 

linear and orderly reasoning process, therefore this kind of students are more 

influenced by the content to use the CBA.  

This chapter provides important results regarding the moderate effects of students’ 

Learning Styles on the relationships between the most important determinants of 

Behavioral Intention to use the CBA. I extend prior research on CBAAM by including 

students’ Learning Styles. The results showed that students’ Learning Styles 

influence CBA’s acceptance. Particularly, Reflective and Sensory Learning Styles are 

the most important moderate determinants. These results are crucial for developers 

and educators to deliver more personalized and sophisticated CBA’s systems. 
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Measuring emotions could be crucial for many fields, such as psychology, sociology, 

marketing, information technology and e-learning. Consequently, several 

researchers have developed their own instruments to assess emotions (Zaman & 

Shrimpton-Smith, 2006). The core channels/methods for measuring emotions are 

the following (Moridis & Economides, 2008): (1) questionnaire, (2) personal 

preference information, (3) speech recognition, (4) physiological data, and (5) facial 

expressions. Although this chapter evaluates and uses facial expressions method, the 

following paragraphs briefly highlight some main points of the aforementioned 

emotion recognition methods. 

Many researchers have used static methods such as questionnaires, dialogue boxes, 

etc., in order to infer a user’s emotions. These methods are easy to administer but 

have been criticized for being static and thus not able to recognize changes in 

affective states. Moreover, Oatley recognized that self-reporting of emotions 

simplifies the recognition problem (Oatley, 2004). However, Dieterich, Malinowski, 

Kühme, and Schneider-Hufschmidt stated that this approach transfers one of the 

hardest problems in adaptive affective interfaces from the computer to the user 

(Dieterich et al., 2004).Thus, another advantage of the questionnaire is that it 

provides feedback from the user’s point of view and not an outsider’s (Zaman & 

Shrimpton-Smith, 2006). Questionnaires can be used to infer users’ emotions, either 

standalone or assisting another affect recognition method. On the other hand, the 

way questions are framed and demonstrated (Lindgaard & Triggs, 2004), the order in 

which questions are asked and the terminology employed in questions are all known 

to affect the subject’s responses (Lindgaard, 1995) (Anderson, 1982). Similarly, there 

is evidence that judgments on rating scales are non-linear, and that subjects hesitate 

to use the extreme ends of a rating scale (Slovic & Lichtenstein, 1971). Hence, when 
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using verbal scales, one should make sure that the terminology employed and the 

context in which it is to be presented, really reflect the subjective significance of the 

subject population (Lindgaard, 2004). 

Emotional recognition frameworks using personal preference information are based 

on the assumption that people do not necessarily recognize emotions just by signals 

seen or heard; they also use a high level of knowledge and reason, to be able to 

process the goals, situations, and preferences of the user. A person’s emotions could 

be predictable if their goals and perception of relevant events were known (Ortony, 

1988). Implemented in a computational model this can be achieved by using agents, 

artificial intelligence techniques, reasoning on goals, situations, and preferences 

(Conaty, 2002). For example, if the system can reason about the reactions of a user 

from the input that the system receives, (assumption made derived from the time of 

day, speed of reading, provided personal information, etc.) appropriate content 

could be displayed in a way adapted for the emotion or the mood of the user. 

The modulation of voice intonation is one (of the) main channel(s) of human 

emotional expression (Banse & Sherer, 1996). Certain emotional states, such as 

anger, fear or joy, may produce physiologic reactions (Picard, 1997), such as an 

increase of cardiac vibrations and more rapid breathing. These in turn have quite 

mechanical and thus predictable effects on speech, particularly on pitch, 

(fundamental frequency F0) timing and voice quality (Oudeyer, 2003). Some 

researchers have investigated the existence of reliable acoustic correlates of 

emotion in the acoustic characteristics of the signal (Banse & Sherer, 1996; 

Burkhardt, & Sendlmeier, 2000). Their results agree on the speech correlates that 

are derived from physiological constraints and correspond with broad classes of 

basic emotions, but disagree and are unclear concerning the differences between 

the acoustic correlates of fear and surprise or boredom and sadness. This is perhaps 

explained by the fact that fear produces similar physiologic reactions to surprise, and 

boredom produces similar physiologic reactions to sadness, and consequently very 

similar physiological correlates result in very similar acoustic correlates (Oudeyer, 

2003). The task of machine recognition of basic emotions in non-formal everyday 

speech is extremely challenging. 
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Another valuable channel for emotional detection derives from the measurement of 

physiological quantities, such as temperature or blood pressure. This is important 

not only for the study of physiological processes and the clinical diagnostics of 

various diseases, but also for the estimation of emotional states. William James was 

the first who proposed that patterns of physiological response could be used to 

recognize emotion (James, 1884). Psychologists have been using physiological 

measures as identifiers of human emotions such as anger, grief and sadness (Ekman 

et al., 1983; Anderson, 1982). Usually, changes in emotional state are associated 

with physiological responses such as changes in heart rate, respiration, temperature 

and perspiration (Frijda, 1986). The use of engineering techniques and computers in 

physiological instrumentation and data analysis is a new, challenging research 

practice, especially when referring to emotional recognition. For instance, 

researchers at the MIT Media lab have been using sensors which detect galvanic skin 

response (GSR), blood volume pulse, respiration rate and electromyographic activity 

of muscles (Picard, 1998). The emotion mouse, an example of recent advances in 

affective computing, measures the user’s skin temperature, galvanic skin response 

(GSR) and heart rate, and uses this data to categorize the user’s emotional state (ark 

et al., 1999). It has also been suggested that facial electromyography (EMG) could be 

potentially useful input signals in HCI (Partala & Surakka, 2003; 2004). Therefore, 

there is a need for adequate measures to associate physiological measurements with 

definite emotional states in order to assign them to conditions meaningful to a 

computer (Bamidis et al., 2004). Since the physiological state is so closely associated 

with the affective state, an accurate model of a physiological response could enable 

computer interactive environments to effectively determine a user’s affective state 

in order to guide appropriate customized interactions (McQuiggan, 2006). 

Nevertheless, subjective and physiological measures do not always agree, which 

indicates that physiological data may detect responses that users are either 

unconscious of or cannot recall at post-session subjective assessment (Wilson & 

Sasse, 2004). Moreover, the sensors might often fail and result in missing or 

unfavourable data, a common problem in many multimodal scenarios, resulting in a 

considerable reduction in the performance of the pattern recognition system 

(Kapoor & Picard, 2005). 
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Research evidence supports the existence of a number of universally recognized 

facial expressions for emotion such as happiness, surprise, fear, sadness, anger and 

disgust (Ekman, 1982; Anderson, 1982). Therefore, estimating emotional 

experiences from objectively measured facial expressions has become an important 

research topic. Other facial recognition systems employ advanced video-based 

techniques (Essa & Pentland, 1997) or measure the electrical activity of muscles with 

EMG (facial electromyography) (Partala & Surakka, 2003).  

An important issue is that many of the existing facial recognition systems rely on 

analyzing single facial images instead of tracking the changes in facial expressions 

continuously (Partala et al., 2006). It would be more meaningful if the computerized 

learning environments could analyze the student’s facial expressions continuously to 

be able to react to changes in the student’s emotional state at the right time. 

Relative to this, Essa and Pentland made the point that the lack of temporal 

information is a significant limitation in many facial expression recognition systems. 

Consequently, methods for analyzing facial expressions in human–computer 

interaction, especially those concerning computer aided learning systems, should 

incorporate a real-time analysis (Essa & Pentland, 1997). This can be achieved either 

by using advanced video-based techniques (Essa & Pentland, 1997) or by measuring 

the electrical activity of muscles with EMG (facial electromyography) (Partala & 

Surakka, 2003). 

At present, different machine vision techniques using video cameras are the 

predominant methods in measuring facial expressions (Cohen et al., 2003; Oliver et 

al., 2000; Smith et al., 2001). A notable application is the FaceReader, lately 

developed by Vicar Vision and Noldus Information Technology bv. The FaceReader 

recognizes facial expressions by distinguishing six basic emotions (happy, angry, sad, 

surprised, scared, disgusted, and neutral) with an accuracy of 89% ( Den Uyl & Van 

Kuilenburg, 2005). The system is based on Ekman and Friesen’s theory of the Facial 

Action Coding System (FACS) that states that basic emotions correspond with facial 

models (Ekman & Friesen, 1977). Several studies have used Facereader for different 

purposes (Benta et al., 2009).  
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With regard to learning, there have been very few approaches for the purpose of 

affect recognition. A real-time analysis should be incorporated in human-computer 

interaction, especially concerning computer-aided learning systems. Previous studies 

in different fields showed that FaceReader is a reliable measuring tool (Truong et al., 

2008). However, learning and self-assessment are procedures with particular 

characteristics.  

Τhis chapter evaluated the effectiveness of FaceReader 2.0 during a Computer Based 

Assessement (CBA). Accordingly, FaceReader’s efficiency was measured in 

comparison to 2 experts’ observations. Moreover, the proportions of seven basic 

students’ emotions were estimated during the CBA and were also compared 

between genders. 

 

 

The course was an introductory informatics course, in the Department of Economic 

Sciences of a Greek University. The course contains theory and practice. In the 

theoretic module, students have to learn general concepts of Information & 

Communication Technology (ICT). In the practical module, students have to learn 

how to use Word Processing and Internet. Computer Based Assessment (CBA) 

includes questions from both modules.  

208 students signed up to participate to Computer Based Assessment. The next step 

was the arrangement of the appointments. Finally, 172 applicants out of the 208 

appeared to their appointments. There were 60 males (35%) and 112 females (65%). 

The average age of students was 18.4 (SD=1.01). The CBA was voluntary. CBA 

consists of 45 multiple choice questions and its duration was 45 min. Each question 

had 4 possible answers. The questions’ sequence was randomized.  

The use of the CBA was very simple. Each student had to choose the right answer 

and then he/she had to push the “next” button. Each page included the question, 

the 4 possible answers and the “next” button. The text was in Greek. Teachers did 

not give any other special instruction at the beginning. Few students, that were not 
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very comfortable with the use of the assessment and they asked for help on its use, 

received further information and instructions. The CBA’s appearance was simple too 

in order to avoid any effects of design and aesthetics. 

During the evaluation stage of a system, the effects of human-computer interaction 

(HCI) are often examined by what is called the “wizard of oz mode”, where a 

researcher hidden behind a curtain controls the system and makes observations 

(Anderson, 1982). Accordingly, each student took the test alone in a properly 

designed room. The room had two spaces. There was a bulkhead between the two 

spaces. At the first space, there was the PC on which the CBA took place. Moreover, 

the camera of the FaceReader was hidden in a bookcase. In the second space were 

the 2 researchers. FaceReader was connected with another PC in that space, so the 

researchers were able to watch the facial expressions and the emotions of the 

participants in real time. Each researcher recorded the student’s emotions measured 

by the FaceReader and his estimation regarding the student’s emotion at the same 

time. Besides, it is well known that people express themselves more freely when 

they feel that they are on their own. 

The purpose of this study has two dimensions in the context of CBA: The first is the 

examination of FaceReader’s efficiency in measuring students’ instant emotions, and 

the second is to provide empirical data concerning students’ instant emotions.  

 

 

Firstly, it had to be examined whether the 2 researchers’ estimations were 

statistically different. It was important to show that these estimations were free 

from researchers’ opinions. This means that any researcher will have a good chance 

to show the same results if the experiment was repeated. Thus, a contingency table 

was created. The 2 groups were the 2 researchers and the outcomes were the 

agreement and the disagreement with the FaceReader (Table 32). Pearson chi 

square was calculated in order to show the independence between the two groups. 

Chi squared equals 2.329 with 1 degree of freedom. The two-tailed P value equals 
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0.1270. Thus, the difference between the 2 researchers is not considered to be 

statistically significant. 

Table 32. Contingency Table. 

Groups Agreement Disagreement Total 

Researcher 1 2910 415 3325 

Researcher 2 3530 561 4091 

Total 6440 976 7416 

 

Secondly, for the 172 students, 7416 different emotional states were recorded by 

the FaceReader. Table 33 shows the results for each emotional state. The second 

column shows confirmed records. Confirmed records are FaceReader’s records that 

they are also confirmed by the researchers.  In contrast, the third column shows all 

the records (Confirmed records + Not Confirmed records) of the FaceReader during 

CBA. Researchers and FaceReader had almost the same opinion regarding Neutral 

(99%) and Happy (90%) emotions. Moreover, researchers and FaceReader had high 

agreement for Scared (87%), Surprise (82%) and Sad (79%) emotions. However, the 

agreement results were lower regarding Disgusted (70%) and Angry (71%) emotions. 

Nevertheless, there was a high agreement overall between the emotions measured 

by the FaceReader and the researchers’ opinions. 

Table 33. FaceReader and researchers’ agreement for various emotional states. 

Emotion Confirmed 

Records: 

FaceReader and 

researchers’ 

agreement 

Total Records: 

Confirmed and not 

Confirmed 

FaceReader’s records 

Percentage Of 

Confirmed/Total 

records 

Disgusted 295 421 70% 

Surprised 215 262 82% 
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Neutral 3561 3607 99% 

Happy 263 292 90% 

Angry 1325 1870 71% 

Scared 195 223 87% 

Sad 586 741 79% 

Total 6440 7416 87% 

 

Table 34. FaceReader and researchers’ agreement for various emotional states 
observed regarding each gender.  

Emotion  Confirmed 

Records: 

FaceReader 

and 

researchers’ 

agreement 

Total Records: 

Confirmed and 

not Confirmed  

FaceReader’s 

records  

Percentage 

Of Confirmed/Total 

records 

z-test 

 

significant 

difference 

Disgusted male 131 198 66% 

1.544 

No 

Disgusted female 164 223 73% 

Surprised male 82 93 88% 1.743 No 

Surprised female 133 169 78% 

Neutral male 1196 1205 99% 1.837 No 

Neutral female 2365 2402 98% 

Happy male 68 73 93% 0.791 No 

Happy female 195 219 89% 

Angry male 563 779 72% 1.088 No 

Angry female 762 1091 70% 

Scared male 62 63 98% 2.876 Yes 
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Scared female 133 160 83% 

Sad male 200 272 74% 2.736 Yes 

Sad female 386 469 82% 

Total male 2302 2683 86% 1.959 No 

Total female 4138 4733 87% 

 

Moreover, Table 34 shows the agreement between researchers and FaceReader for 

the emotional states observed for each gender. For Neutral, Happy and Angry 

emotions, FaceReader showed almost the same results in both genders.  Scared 

emotion was recognized better by FaceReader regarding males than females with 

statistically significant difference. Finally, Sad emotion was recognized better by 

FaceReader regarding females than males, also with statistically significant 

difference. Thus, gender differences, concerning FaceReader performance, were 

observed in 2 out of 7 emotional states.  

Table 35. Confirmed and total records percentages for each emotion records out of 
overall records during CBA. 

Emotion  Confirmed 

Records: 

FaceReader and 

researchers’ 

agreement 

Total Records: 

Confirmed and 

not Confirmed  

FaceReader’s 

records  

z-test 

 

significant 

difference 

Disgusted 4.58% 5.68% 2.879 yes 

Surprised 3.34% 3.53% 0.565 no 

Neutral 55.30% 48.64% 7.808 Yes 

Happy 4.08% 3.94% 0.376 no 
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Angry 20.57% 25.22% 6.461 yes 

Scared 3.03% 3.01% 0.019 no 

Sad 9.10% 9.99% 1.747 no 

Table 35 demonstrates the confirmed (column 2) and total (column 3) proportions of 

each instant emotion records out of overall records during CBA. Z-test was also used 

to compare the proportions from the two groups to determine if they are 

significantly different from one another. It was expected that Neutral would be the 

instant emotion with the higher proportion. During the CBA, students’ facial 

expressions stayed calm. Students changed their facial expressions instantly only if 

they read questions or answers that provoked them negative or positive emotions. 

However, the percentage of Neutral’s appearances in the overall emotions, observed 

by the FaceReader alone, was less (48%) than the percentage of confirmed Neutral 

appearances (55%) in the overall confirmed emotions (observed by FaceRader and 

confirmed by the researchers). The co-appearance, in FaceReader’s observations, of 

Neutral with other emotions such as Angry and Disgusted increased the total records 

and thus decreased the Neutral’s percentage. For cases, such as this, the researchers 

agreed most of the times only with the Neutral observation.  

On the other hand, the percentage of confirmed Disgusted and Angry emotions in 

the overall confirmed observations was less than it was for the overall observations 

of FaceReader alone. However, Surprised, Happy, Scared and Sad were not 

statistically different. This indicates that FaceReader’s and researchers’ observations 

agreed concerning these emotions during the CBA. The results also showed that 

“negative” emotions (Angry, Sad, Disgusted) appeared more often than positive 

emotions such as Happy.  

Table 36 demonstrates the confirmed (column 2) and total (column 3) percentages 

of instant emotions for each gender. Neutral and Angry were also statistically 

different for both genders. However, Disgusted was statistically different only for 

males. This indicates that there was an agreement between the FaceReader and 

researchers’ observations concerning females’ emotions of Disgusted. Thus, 
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concerning Happy, Scared, Surprised and Sad emotions, FaceReader’s and 

researchers’ observations were statistically indistinguishable for both genders.  

Table 36.  Confirmed and total records percentages for each emotion records out of 
overall records during CBA for each gender. 

Emotion  Confirmed 

Records: 

FaceReader and 

researchers’ 

agreement 

Total Records: 

Confirmed and 

not Confirmed  

FaceReader’s 

records  

z-test 

 

significant 

difference 

Disgusted male 5.69% 7.38% 2.339 yes 

Disgusted female 3.96% 4.71% 1.673 no 

Surprised male 3.56% 3.47% 0.095 no 

Surprised female 3.21% 3.57% 0.874 no 

Neutral male 51.95% 44.91% 4.931 yes 

Neutral female 57.15% 50.75% 6.01 yes 

Happy male 2.95% 2.72% 0.403 no 

Happy female 4.71% 4.63% 0.128 no 

Angry male 24.46% 29.03% 3.595 yes 

Angry female 18.41% 23.05% 5.337 yes 

Scared male 2.69% 2.35% 0.675 no 

Scared female 3.21% 3.38% 0.387 no 

Sad male 8.69% 10.14% 1.695 no 

Sad female 9.33% 9.91% 0.887 no 
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Moreover, I compared the confirmed percentages of the two genders for each 

emotion records out of overall records during CBA. Table 37 shows whether the 

differences between the two genders are statistically significant.  Results indicated 

that males were more Disgusted and Angry than females. On the other side, females 

showed significantly more times Neutral and Happy facial expressions than males. 

Surprised, Scared and Sad had no significant difference between the two genders 

regarding confirmed records.  

Table 37. Statistical significance of the differences between the confirmed 
percentages for each emotion records out of overall confirmed records during CBA 

for each gender. 

Emotion  Male Female z-test 

 

significant 

difference 

Disgusted 5.69% 3.96% 3.12 Yes 

Surprised 3.56% 3.21% 0.677 No 

Neutral 51.95% 57.15% 3.996 Yes 

Happy 2.95% 4.71% 3.354 Yes 

Angry 24.46% 18.41% 5.724 Yes 

Scared 2.69% 3.21% 1.091 No 

Sad 8.69% 9.33% 0.811 No 

 

 

 

Measuring instant emotions by using facial expressions is a well-known method. 

However, this knowledge and technology has not been yet extensively used in 

learning environments. The aim of this study was firstly to examine the effectiveness 

of the FaceReader during a computer based assessment. In parallel, I demonstrated 
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the instant emotions’ percentages that came up during the CBA. In other words, I 

presented how the students felt instantly while taking the CBA. Furthermore, I 

extended my analysis in genders in order to highlight differences between them. 

Results showed that FaceReader is capable of measuring emotions with an efficacy 

of over 87% during CBA (Figure 22), and that it could be successfully integrated into a 

computer-aided learning system for the purpose of emotion recognition. Specifically, 

FaceReader recognized successfully Surprised, Happy, Scared and Sad emotions. 

FaceReader was also successful for Neutral (Figure 22). 

 

Figure 22. FaceReader and researchers’ agreement for various emotional states. 

 

Moreover, results indicated that FaceReader did not have significant differences 

regarding emotion recognition between genders, except for Sad and Scared 

emotions (Figure 23). For Sad, FaceReader was more successful for females. For 

males, FaceReader was more effective for Scared. 
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Figure 23. FaceReader and researchers’ agreement for various emotional states 
observed regarding each gender.  

 

My analysis showed limitations concerning the distinction between Neutral, Angry 

and Disgusted for males during CBA. Practitioners and researchers could improve the 

effectiveness of emotion face recognition methods to be more effective in 

distinguishing between Neutral, Angry, and Disgusted in the context of CBA. 

Specifically, Figures 24, 25, and 26 show examples of FaceReader’s limitations during 

CBA. As I discussed earlier, most of the times FaceReader measured simultaneously 

Angry and Disgusted, the researchers agreed only with the presence of an Angry 

emotion (Figure 24). Some movements of jaw, mouth and nose may have interfered 

with the FaceReader’s accuracy. 
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Figure 24. Angry and Disgusted emotions co-appeareance. 

 

Additionally, many times FaceReader measured an Angry emotion simultaneously 

with a Neutral one, but Neutral was the only emotion confirmed by the researchers 

(Figure 25). This particular disagreement was expected. When participants read the 

questions, many of them had clouded brow. People are taking this facial expression 

when reading something with great concentration. Zaman and Shrimpto-Smith came 

up to the same result. This may be the reason for FaceReader measuring, so 

frequently, an Angry emotion at the same time with a Neutral one. 
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Figure 25. Angry and neutral emotions co-appeareance. 

Moreover, FaceReader faced limitations with participants that wore glasses or had 

piercing. Other problems were caused by special characteristics of some persons like 

big noses, bushy brows, small eyes or chins. Another difficulty was fringes reaching 

down to eyebrows (Figure 26). 

 

Figure 26. Modeling Failed. 



205 

 

However, these limitations are being confronted. Researchers currently classify 

features which are located outside the modelled area of the face (e.g. hair) or 

features that are poorly modelled, such as wrinkles, tattoos, piercing and birthmarks. 

Moreover, person identification will be added to the system (Den Uyl & van 

Kuilenburg, 2005). 

My analysis also included the measurements of the different instant emotions that 

appeared during the CBA. Neutral was the most dominant of confirmed instant 

emotions with 55% (Figure 27). As I said earlier, most of the time students’ facial 

expressions stayed calm and they were changing their facial expressions only if they 

read something that changed their emotions, such as a very difficult or a very easy 

question. Besides Neutral, the appearance of confirmed Angry was also very large 

with 20% (Figure 27). This is a very crucial result. Angry is a negative emotion that 

could disorganise student’s effectiveness during a self-assessment or a learning 

procedure (Goleman, 1995). Another negative confirmed instant emotion with large 

percentage during the test was Sad (9.1%). Similarly, Sad could have negative effects 

on student’s attention and motivation (Bower, 1992). Disgusted (4.6%) and Scared 

(3%) are other two negative confirmed emotions that were not observed extensively 

(Figure 27). However, their measurement is also important because if practitioners 

and researchers wish to manage student’s instant emotions, they also have to take 

into account Disgusted and Scared (Economides & Moridis, 2008). During CBA, 

Disgusted and Scared are two negative emotions that can have an influence on 

student’s emotional experience. Scared and Disgusted were observed most of the 

times after a big series of wrong answers. On the other hand, confirmed Happy (4%) 

had also a small percentage during the CBA (Figure 27). This result may be justified, 

since a test is an anxiety provoking procedure. Happy was observed when students 

answered correctly a difficult question or during the last questions if they felt that 

they had already reached a good score. 
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Figure 27. Confirmed records percentages for each emotion records out of overall 
confirmed records during CBA. 

Moreover, gender analysis revealed some useful results. Surprised, Scared and Sad 

had no significant difference between genders. Males presented significant larger 

percentages for Disgusted and Angry. This may indicate that males lose easier their 

temperature and concentration. On the other side, females appeared to experience 

more Neutral and Happy emotions.  
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Figure 28. Confirmed records for each emotion out of overall confirmed records 
during CBA for each gender. 

 

 

 

An instrument like FaceReader is very crucial for the amelioration of computer-aided 

learning systems. Educators will have the opportunity to recognize better how their 

students are feeling during the learning procedures and they will also be able to give 

better and more effective emotional feedback in learning, self-assessment or CAT 

(Computer Adaptive Testing) systems (Economides, 2006b). 

To my best knowledge this is the first study that evaluated an emotional facial 

recognition instrument during CBA. My analysis indicates some useful results. Firstly, 

FaceReader is efficient on measuring emotions with over 87% during CBA, 

Specifically, FaceReader recognized successfully Neutral, Surprised, Happy, Scared 

and Sad emotions and it handles some limitations with Angry and Disgusted. 

Moreover, my research indicates that FaceReader did not have significant 

differences regarding emotion recognition between genders, except for Sad that it 

was more successful for females and for Scared that it was more effective for males. 
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Besides the evaluation of FaceReader, this chapter provides empirical data for the 

emotional states of students during Computer Based Assessments and learning 

procedures. My analysis shows that Neutral (55%) was the dominant instant 

emotion, following by Angry (20%) and Sad (9%). Students were also experienced the 

other four instant emotions that FaceReader is able to measure with lower 

percentages such as Disgusted with 4.5%, Happy with 4%, Surprised with 3.3% and 

Scared with 3%.  Finally, gender analysis revealed that females presented significant 

larger percentages for Neutral and Happy (Figure 28). On the other side, males 

appeared to experience more Disgusted and Angry emotions.  

To conclude, this chapter provides useful and important results regarding the 

effectiveness of FaceReader and the students’ instant emotions during CBA. These 

results could be useful for tutors, researchers and practitioners.  
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The 9.2 subsection provides useful insights regarding the effect of learner’s instant 

emotions on CBA’s acceptance. Particularly, I measured learners’ instant emotions in 

order to examine their moderating effect on students’ behavioral intention to use 

the CBA and the direct paths of the most important determinants of Behavioral 

Intention. Learners’ instant emotions such as Happy, Surprise, Angry, Fear, Disgust, 

Sad and Neutral were measured through Learners’ facial expressions by using 

FaceReader equipment. FaceReader use was detailed described in the previous 

subsection. In addition I used my instrument to measure the CBAAM’s variables. The 

aim of this subsection is to further understand how each instant emotion might 

influence the relationships among the most important determinants of Behavioral 

Intention and the dependent variable (BI). 

 

The research model of this subsection combines CBAAM with instant emotions 

(Figure 29). Since it is the first time that the effect of instant emotions on CBA’s 

acceptance is examined, I was not possible to hypothesize a positive or a negative 

effect on the relationships. It is an exploratory study. However, it is logical to expect 

a negative moderating effect on relationships by negative instant emotions and a 

positive moderating effect on relationships by positive instant emotions. In addition, 

It is possible to examine the effect of learners’ instant emotions only on perceptions 

and relationships that are formulated during CBA such as perceptions regarding the 

Usefulness, Playfulness, Ease of Use and Content of the CBA. Therefore, my 

hypotheses are (Figure 29):  
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Figure 29. Research Model of CBAAM with learners’ instant emotions 

H1: The degree of happy instant emotion will influence the effect of Perceived 

Playfulness on Behavioral Intention to use the CBA. 

H2: The degree of surprise will influence the effect of Perceived Playfulness on 

Behavioral Intention to use the CBA. 

H3: The degree of angry instant emotion will influence the effect of Perceived 

Playfulness on Behavioral Intention to use the CBA. 

H4: The degree of sad instant emotion will influence the effect of Perceived 

Playfulness on Behavioral Intention to use the CBA. 

H5: The degree of fear instant emotion will influence the effect of Perceived 

Playfulness on Behavioral Intention to use the CBA. 

H6: The degree of disgust instant emotion will influence the effect of Perceived 

Playfulness on Behavioral Intention to use the CBA. 

H7: The degree of happy instant emotion will influence the effect of Perceived 

Usefulness on Behavioral Intention to use the CBA. 

H8: The degree of surprise will influence the effect of Perceived Usefulness on 

Behavioral Intention to use the CBA. 
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H9: The degree of angry instant emotion will influence the effect of Perceived 

Usefulness on Behavioral Intention to use the CBA. 

H10: The degree of sad instant emotion will influence the effect of Perceived 

Usefulness on Behavioral Intention to use the CBA. 

H11: The degree of fear instant emotion will influence the effect of Perceived 

Usefulness on Behavioral Intention to use the CBA. 

H12: The degree of disgust instant emotion will influence the effect of Perceived 

Usefulness on Behavioral Intention to use the CBA. 

H13: The degree of happy instant emotion will influence the effect of Perceived Ease 

of Use on Behavioral Intention to use the CBA. 

H14: The degree of surprise will influence the effect of Perceived Ease of Use on 

Behavioral Intention to use the CBA. 

H15: The degree of angry instant emotion will influence the effect of Perceived Ease 

of Use on Behavioral Intention to use the CBA. 

H16: The degree of sad instant emotion will influence the effect of Perceived Ease of 

Use on Behavioral Intention to use the CBA. 

H17: The degree of fear instant emotion will influence the effect of Perceived Ease of 

Use on Behavioral Intention to use the CBA. 

H18: The degree of disgust instant emotion will influence the effect of Perceived 

Ease of Use on Behavioral Intention to use the CBA. 

H19: The degree of happy instant emotion will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H20: The degree of surprise will influence the effect of Content on Behavioral 

Intention to use the CBA. 

H21: The degree of angry instant emotion will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H22: The degree of sad instant emotion will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H23: The degree of fear instant emotion will influence the effect of Content on 

Behavioral Intention to use the CBA. 

H24: The degree of disgust instant emotion will influence the effect of Content on 

Behavioral Intention to use the CBA. 
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To examine the hypotheses regarding with the effect of learners’ instant emotions 

on the model, I investigated interaction effects of the instant emotions variables for 

each hypothesis. In testing for interaction effects using PLS, one needs to follow a 

hierarchical process similar to that used in multiple regression. In total, 48 structural 

models from 24 hypotheses were tested. The results of the interaction effects are 

summarized in Table 38. 

Table 38. Hypothesis testing results of learners instant emotions moderate effects. 

Hypotheses Coefficient T-value Significance 

H1 PPxHappy→BI 0.31 2.22 YES 

H2 PPxSurpize→BI 0.21 1.99 YES 

H3 PPxAngry→BI 0.24 2.03 YES 

H4 PPxSad→BI -0.14 1.83 YES 

H5 PPxFear→BI -0.09 1.81 YES 

H6 PPxDisgust→BI -0.06 1.12 NO 

H7 PUxHappy→BI 0.24 2.79 YES 

H8 PUxSurpize→BI 0.21 1.98 YES 

H9 PUxAngry→BI -0.02 0.55 
NO 

H10 PUxSad→BI -0.24 2.60 
YES 

H11 PUxFear→BI -0.14 1.86 
YES 

H12 PUxDisgust→BI 0.14 0.42 
NO 

H13 PEOUxHappy→BI 0.34 2.63 
YES 

H14 PEOUxSurpize→BI 0.05 1.45 
NO 

H15 PEOUxAngry→BI -0.15 1.00 
NO 

H16 PEOUxSad→BI 0.14 1.49 
NO 

H17 PEOUxFear→BI -0.03 1.36 NO 

H18 PEOUxDisgust→BI 0.02 0.52 
NO 

H19 CxHappy→BI 0.17 1.80 
YES 
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H20 CxSurpize→BI -0.14 1.86 
YES 

H21 CxAngry→BI -0.04 1.24 
NO 

H22 CxSad→BI -0.19 1.99 
YES 

H23 CxFear→BI -0.27 1.97 YES 

H24 CxDisgust→BI 0.12 1.22 YES 

 

 

This chapter tries to figure out how learner’s instant emotions affect the acceptance 

of Computer Based Assessment System. The study showed that learner’s instant 

emotions influence the relationships of CBAAM. Particularly, I found that Happy, 

Surprise and Angry instant emotions have significant positive moderate effects on 

relationships between Playfulness, Usefulness, Ease of Use, Content and Behavioral 

Intention to use the CBA while Fear and Sad have significant negative effects on 

relationships between Playfulness, Usefulness, Content and Behavioral Intention to 

use the CBA.   

The most influential instant emotion is happiness. This means that learners with 

many happy instant emotions during the CBA, their perceptions regarding 

Playfulness, Usefulness, Ease of Use and Content of a CBA system are stronger 

determinants of behavioral intention to use the CBA than learners without many 

happy instant emotions. This is a very logical result. Learners with many happy 

instant emotions, obviously find the procedure playful, useful, and easy to use. 

Therefore, their perceptions regarding playfulness, usefulness and ease of use 

stronger influence their behavioral intentions. In addition, another factor that 

creates happy instant emotions was the CBA’s content. Therefore, learners with 

many happy instant emotions are more stimulated to use the CBA by its content 

than learners with low rate or without happy instant emotions during the CBA. 

Surprise is also an instant emotion that impacts CBAAM. However its results are 

controversial. First, surprise instant emotion increases the impact of Perceived 

Playfulness and Perceived Usefulness on behavioral Intention to use the CBA. 
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Second, surprise instant emotion decreases the effect of Content on Behavioral 

Intention to use the CBA. Obviously, Learners that experienced surprise instant 

emotions found some CBA’s features (e.g. emotional and cognitive feedback) that 

did not expect them as playful and useful. Consequently, they intent to use the CBA 

more than learner with low rate or without surprise instant emotions. 

Regarding the negative effect on the relationship between Content and BI, I believe 

that surprise instant emotions are associated with negative perceptions regarding 

CBA’s questions. Therefore, these individuals with high rate of surprise instant 

emotions probably were negatively surprised by the difficulty or the content of some 

questions. 

Angry instant emotion has a positive moderating effect between Perceived 

Playfulness and behavioral intention to use the CBA. Despite the fact that angry 

instant emotion is considered as a negative instant emotion, its effect on the 

relationship between Perceived Playfulness and Behavioral Intention to use the CBA 

is positive. This might be explained by the fact that learners with angry instant 

emotions were self-motivated to answer better to the next questions of the CBA 

more than learners with low rate or without angry instant emotions. This also means 

that learners with high angry instant emotions were more passionate with the 

system and they treat the CBA as a computer game that each right question is a win 

and each wrong question is a loss. Therefore, they perceive playfulness as a more 

important determinant to use the CBA than the other learners.  

Finally, Sad and Fear instant emotions have a negative moderating effect between 

Perceive Playfulness, Perceived Usefulness, Content and Behavioral Intention to use 

the CBA. Specifically, I could argue that individuals with higher rate of Sad and Fear 

instant emotions are less influenced by playfulness, usefulness and content to use 

the CBA. This is a very logical result. Learners that did not answer correct the CBA’s 

questions or they did not understand them or they did not prepare for the CBA, 

probably they did not found CBA playful, useful and with the right content. In 

addition, they express their sadness and their fear many times through their faces 

captured by the FaceReader. Thus, these negative instant emotions (Sad and Fear) 
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reduce the effect of Perceived Playfulness, Perceived Usefulness and Content on 

Behavioral Intention to use the CBA.  

This subsection provides important results and fills in the 9.1 subsection. I extend 

prior research on CBAAM by including learners’ instant emotions. In addition, I used 

a new approach in examining the moderating effects of instant emotions on CBA’s 

acceptance. The results showed that learners’ instant emotions influence CBA’s 

acceptance. In particular Happy and Angry are the two instant emotions positive 

associated with CBA’s acceptance. Sad and Fear are the two instant emotions 

negative associated with CBA’s acceptance, while Surprise is an instant emotions 

with bimodal effect (positive and negative) on Behavioral Intention to use the CBA. 

These results are crucial for developers and educators to deliver more personalized 

and sophisticated CBA’s systems based on learners’ instant emotions. 
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A main aim of assessment is to measure learners’ performance (Snooks, 2004; 

Wilson, Boyd, Chen, & Jamal, 2011). However, assessment can also be used to help 

students recognize their weaknesses and develop their knowledge and abilities 

regarding their learning goals (Nicol & Macfarlane-Dick, 2006; Joosten-ten Brinke, 

van Bruggen, Hermans, Burgers, Giesbers, Koper et al., 2007; Kaklauskas, Zavadskas, 

Pruskus, Vlasenko, Seniut, G. Kaklauskas et al., 2010). During the last decades, 

traditional chapter based assessment has been replaced by Computer Based 

Assessment (CBA). More recently, CBA systems offer dynamic and interactive 

procedures. System’s behavior could be adapted to each educator’s beliefs and 

teaching methods. Thus, educators in cooperation with developers attempt to 

provide appropriate and accurate CBA systems. Benefits for educators include cost 

and time reduction, computerized data easy to be analyzed, and the opportunity of 

teaching without physical presence through internet.  

Moreover, previous studies also showed learners’ preference on CBA procedures 

(Sambell, Sambell, & Sexton, 1999; Croft, Danson, Dawson, & Ward, 2001; Ricketts & 

Wilks, 2002). The main reasons that learners are pleased with CBA are the following: 

1) learners are able to take the assessment anywhere and anytime through a 

computer. 2) They are also able to take the test as many times as they wish as long 

as this service is provided. 3) They feel more assured regarding the results’ accuracy 

and fairness since the computer does not care who the test taker is. 4) They are able 

to see their results as soon as they complete the assessment (Bocij & Greasley, 1999; 

Cassady & Gridley, 2005). 5) CBA provides them immediate feedback to identify their 

strengths and weaknesses (Crippen & Brooks, 2002; Gretes & Green 2000).     

Instantaneous or immediate feedback is very important to learners. Educators may 

use feedback strategies to help learners during the CBA. Feedback could support 
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learners to create knowledge and abilities. Feedback in education has to do with the 

educator’s responses to the learner’s actions, thoughts, emotions, needs, attitudes, 

wills, intentions etc. (Economides, 2006a). Feedback is also useful to guide and 

support learners during CBA (Thelwall, 2000). It may also try to improve the learner’s 

strengths, performance, and to reduce his/her weaknesses (Wilson, Boyd, Chen, & 

Jamal, 2011). 

A case of immediate feedback is emotional feedback. Emotional feedback has been 

developed to regulate learners’ emotional states towards learning. Prior studies 

showed that positive emotions enhance problem solving and decision making, 

leading to cognitive processing that is not only flexible, innovative, and creative, but 

also thorough and efficient (Isen, Daubman, & Nowicki, 1987; Isen, 2001). On the 

other hand, negative emotions have been shown to impede performance on learning 

tasks (Izard, 1984). Moreover, previous studies regarding emotional feedback 

investigated the implementation and evaluation of emotional regulation strategies 

concerning the management of learners’ emotions and behaviors (Burleson & Picard, 

2007; D’ Mello et al., 2008; Beale & Creed, 2009; Robison, McQuiggan, & Lester, 

2010).   

However, to the best of my knowledge previous studies did not connect the use of 

emotional feedback with the acceptance and the intention to use a CBA. Thus, the 

goal of this chapter is to identify the effect of emotional feedback on learners’ 

behavioral intention and on other crucial variables regarding CBA acceptance. Based 

on previous studies on technology acceptance and especially towards learning and 

assessment systems’ acceptance, I developed a research questionnaire to evaluate 

the effect of emotional feedback on CBA’s acceptance through a causal model. 

The chapter continues as follows: Section 2 describes the related work regarding the 

emotional feedback and technology acceptance. Section 3 presents the research 

model and hypotheses of this study. Section 4 describes the experimental process, 

issues related to the design of the used emotional feedback and issues related to the 

design of the experimental environment. Section 5 describes the methods used for 

data analysis, presents and analyzes the results. Section 6 discusses the results. 
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Finally, section 7 presents the conclusions of this study and issues concerning future 

work. 

 

 

10.2.1 Computer based assessment acceptance 

 

Various models regarding to management learning systems (LMS) acceptance and 

computer based assessment (CBA) acceptance have been proposed. These models 

were based on the information technology (IT) acceptance models. IT acceptance 

models have been developed in order to indicate the factors that affect users’ 

behaviors towards computers and other services such as e-mail, internet, etc. The 

first model regarding IT acceptance was the Technology Acceptance Model (TAM) 

(Davis, 1989), which was based on the Theory of reasoned action (TRA) (Fishbein & 

Ajzen, 1975). TAM uses Perceived Usefulness and Perceived Ease of Use as 

predictors of IT acceptance. These two constructs have been adopted by many other 

models regarding acceptance. In 1991, Ajzen proposed the Theory of Planned 

Behavior (TPB) (Ajzen, 1991). TPB extend TRA by adding the construct of Perceived 

Behavioral Control. In 1995, Taylor and Todd proposed a hybrid model called the 

combined TAM and TPB (C-TAM-TPB) (Taylor & Todd, 1995). Moreover, TAM2 was 

proposed by adding the construct of Subjective Norm in the original TAM (Venkatesh 

& Davis, 2000). Finally, the Unified Theory of Acceptance and Use of Technology 

(UTUAT) was proposed (Venkatesh, Morris, Davis, & F.D. Davis, 2003). UTUAT 

combines the previous models plus the Model of PC Utilisation (MPCU) (Thompson, 

Higgins, & Howell, 1991; Triandis, 1977), the Social Cognitive Theory (SCT) (Bandura, 

1986; Compeau & Higgins, 1995), and the Innovation Diffusion Theory (IDT) (Moore 

& Benbasat, 1991; Rogers, 2003). UTUAT indicated eight constructs as predictable 

variables of users’ behavioral intentions. These eight variables include four basic 

variables (Performance Expectancy, Effort Expectancy, Social Influence, and 

Facilitating Conditions) and other four variables (Gender, Age, Experience, and 

Voluntariness) that moderate the first four constructs.  
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The LMS and CBA acceptance models used several constructs from the previous 

models. Nevertheless, LMS and CBA are used by learners exclusively, thus a 

combination of the previous constructs and constructs specialized to the learning 

and assessment procedures is needed in order to explain better the LMS and CBA 

intention to use.  

Based on previous studies, Computer Based Assessment Acceptance Model (CBAAM) 

has been proposed regarding the acceptance of a CBA (Terzis & Economides, 2011). 

Eight constructs: Perceived Playfulness (PP), Perceived Usefulness (PU), Perceived 

Ease of Use (PEOU), Computer Self Efficacy (CSE), Social Influence (SI), Facilitating 

Conditions (FC), Goal Expectancy (GE) and Content (C) define Behavioral Intention to 

Use a CBA system.  

The aim of this chapter is to further investigate the factors affecting learners’ CBA 

acceptance by introducing feedback and especially the immediate emotional 

feedback as a determined variable of learners’ behavioral intention to use a CBA.  

 

From CBAAM, SI, CSE, and GE variables excluded from the analysis of this study. 

These variables are expectations and opinions that learners already had formed 

before the interaction with CBA system and Emotional Feedback. Therefore, an 

impact of Emotional Feedback on these variables cannot be measured. 

The type of feedback is essential to my study, thus the literature review continues 

with an extensive analysis of feedback and especially of the emotional feedback 

provided in this study through Embodied Conversational Agents (ECAs).  

 

10.2.2 Feedback 

Feedback is a very powerful tool during learning and assessment procedures (Harlen 

& James, 1996; Porter & Brophy, 1988). Especially in computer-based educational 

environments, the proper use of feedback is very important for learners since most 

of the time learners use these computer-based learning platforms on their own 

without any help and support by a real person tutor (eg. Macdonald, 2001). Thus, 

feedback in computerized learning and assessment context replaces in some way the 
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tutor. Many different types of feedback have been proposed. Feedback classification 

is basically connected to two characteristics: 1) “when” feedback is triggered (table 

39), 2) the context of the feedback targeted to one of the three different mind 

dimensions (table 40). 

 Regarding “when”, table 39 demonstrates the different types of feedback. 

Table 39. Different types of feedback based on “when”. 

Type based on “when” Action 

In advance - pre-answer feedback This feedback is used to inform, advice, 
alert, motivate a learner, before he/she 
takes an action. (Economides, 2005) 

immediate - after the answer 
feedback 

This feedback is used immediately after 
a learner’s action to inform, suggest, 
supports, warn him/her, based on 
his/her action. (eg. Kulik & Kulik, 1988). 

delayed - after the answer feedback This feedback is used to support, 
suggest, advise, motivate a learner, after 
the end of a learning session or after the 
completion of a test, always based on 
his/her actions and performance (eg. 
Kulik & Kulik, 1988). 

 

Concerning the context of the feedback, there are three main categories (table 40). 

Table 40. Different types of feedback based on content. 

Type based on context Definition and Action 

Cognitive Feedback It helps a learner to answer, analyse questions or 
synthesize solutions or understand better the 
provided knowledge. Most of the times the 
content of the cognitive feedback is based on 
information and explanations regarding the 
questions of LMS or CBA (Moreno & Valdez, 
2005). 

Emotional Feedback It is most often performed through an avatar or 
through an embodied conversational agent 
(ECA), in order to regulate a learner’s emotional 
states towards learning goals (eg. Economides, 
2006b). 

Conative Feedback It helps and enhances a learner’s self-awareness, 
self-consciousness, goal-orientation and will to 
learn (Economides, 2009). 

 



221 

 

There are also other feedback features that could be used so as to distinguish 

various feedback types (Hattie & Timperley, 2007). Such a characteristic is the reason 

and cause that activates a feedback. Other features include the result, the effect and 

the outcome that a feedback will produce. Another differentiation could emanate 

from the pedagogical method that a feedback is based on such as: 1) Reward 

(positive), 2) Neutral, or 3) Punishment (negative) (e.g. Hodges, 2004). Furthermore, 

the multimedia type of the feedback: text, pictures, audio, video, etc. (e.g. 

Alexander, 2001) could serve as a distinguishing feature. Other feedback 

characteristics include frequency, duration, interactivity, personalization and 

educational context. Most feedback types include all or some of the previous 

characteristics. 

 

10.2.2.1 Immediate Feedback 

 

In this experiment I used immediate feedback, in order to stimulate students’ instant 

emotions. Previous studies have shown the positive impact of immediate feedback 

on students’ learning achievements (Wang, Wang, Wang, Huang, & Chen, 2004). 

Furthermore, Chickering and Gamson (1987) supported immediate feedback as one 

of the most effective practices in undergraduate education. 

 

10.2.2.2 Emotional Feedback 

 

Emotional feedback is provided to learners so as to ameliorate their emotional states 

during LMS and CBA. Contemporarily, researchers are able to measure and recognise 

learners’ current emotional state through special equipment and emotional 

recognition methods. The core channels/methods for measuring emotions through 

special equipment are the following: 1) speech recognition, 2) physiological data, 

and 3) facial expressions. 

 

Several studies proposed a number of universally recognized facial expressions for 

recognizing emotions such as happiness, surprise, fear, sadness, anger and disgust 

(Robison, McQuiggan, and Lester, 2008). Therefore, estimating emotional 
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experiences from objectively measured facial expressions has become an important 

research topic. Other facial recognition systems employ advanced video-based 

techniques (Davis, 1996) or measure the electrical activity of muscles with EMG 

(facial electromyography) (Burleson & Picard, 2007). 

  

Moreover, researchers, based on learners’ recognised emotions, have integrated 

emotional feedback capabilities into tutoring systems (Moridis & Economides, 2008). 

Humour, expressions of sympathy, empathy, reward, pleasant surprises, 

encouragement, acceptance, praises but also criticism (Economides, 2005) are some 

of the possible actions that could be practised by a testing system. Each one of these 

emotional feedback practises could be used in a learning system alone or combined, 

depending of the desired effects and results.  

 

10.2.2.3 Empathetic Behavior 

 

An ECA was used as a means of displaying emotional feedback, so as to examine the 

connection of the use of emotional feedback with the acceptance and the intention 

to use a CBA. Since the ECA employed empathetic behavior to regulate students’ 

emotional states, this kind of behavior has to be further analyzed, before continuing 

with the main focus of this work. 

Empathy is defined as the ability to perceive another person’s inner psychological 

frame of report with precision, but without ever losing consciousness of the fact that 

it is a hypothetical situation (Rogers, 1959). Therefore, empathy is to feel, for 

example, someone else’s pain or pleasure and to perceive the cause of these feelings 

as perceived by the other person, without ever loosing self-awareness. Parallel and 

reactive empathy are the two most applied ways to express empathy (Davis, 1996). 

In parallel empathy, the agent first identifies and then reproduces the emotional 

state of the person being involved with that agent in an interaction. For example, if a 

user feels confused, then the agent performing parallel empathy will act like “I feel 

confused by this as well”. In reactive empathy, the agent first identifies and then 

tries to recover and alternate this emotional state. Thus, in this case that a user feels 
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confused, the ECA would state something like “Continue trying and you will succeed” 

(McQuiggan, Robison, and Lester, 2008). Sometimes a combination of parallel with 

reactive empathy is used. This combination first reflects back a user’s emotional 

state (parallel empathy), and then performs an emotional behaviour that is different 

from the user’s emotions (reactive empathy), with the aim of altering these 

emotions. Previous studies showed that users are positively influenced by the 

presence of computer agents with empathetic behaviour (Brave, Nass, and 

Hutchinson, 2005; Dehn, & Van Mulder, 2000). Moreover, empathetic agents have 

been shown to decrease negative emotions, such as frustration, more effectively 

than agents without empathetic behaviour (Klein, Moon, and Picard, 2002; Hone, 

2005).  However, a lot of research still needs to be done to define which type of 

empathetic behaviour and under which conditions should be used (McQuiggan, 

Robison, and Lester, 2008). 

Based on the previous literature review regarding e-learning adoption, CBA 

acceptance and feedback, this chapter develops a causal model to explain the effect 

of emotional feedback on the Perceived Playfulness, Perceived Usefulness, and 

Behavioral Intention to Use a CBA system (Figure 30). Thus, practitioners, 

researchers and tutors will be provided with useful insight regarding how emotional 

feedback influences learners’ perceptions and attitudes towards CBA. 

 

 

 

10.3.1 Perceived Playfulness  

Csikszentimihalyi's (1975) and Deci's (1985) studies inspired Moon and Kim to extend 

TAM with the Perceived Playfulness construct. Perceived Playfulness is an 

individual’s beliefs formed by the interaction with the system (Moon & Kim, 2001). 

The main dimensions that describe Perceived Playfulness (PP) are the following 

three:  

(a) Concentration: Whether the user is concentrated on the activity. 
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(b) Curiosity: Whether the user’s cognitive curiosity is aroused (Malone, 1981a; 

1981b). 

(c) Enjoyment: Whether the user enjoys the interaction with the system. 

These three dimensions are observed during the interaction. Even though the 

dimensions are connected, they do not always appear together. Thus the total 

interaction is not explained by each dimension alone. In addition to Moon and Kim’s 

research, Perceived Playfulness has also been introduced to CBA context (Terzis & 

Economides, 2011).  These studies showed a positive effect of Perceived Playfulness 

on Behavioral intention to use (BI). Thus, I hypothesized: 

H1: Perceived Playfulness will have a positive effect on the Behavioral Intention. 

10.3.2 Perceived Usefulness 

Perceived Usefulness (PU) is determined as the degree to which a person believes 

that using a particular system will enhance his/her job performance (Davis, 1989). 

The strong influence of PU on BI and on PP has been proved in the learning and CBA 

context (e.g. Lee, 2008; Ong & Lai, 2006; Terzis & Economides, 2011; Van Raaij & 

Schepers, 2008). Thus, I hypothesized: 

H2: Perceived Usefulness will have a positive effect on the Behavioural Intention to 

use CBA. 

H3: Perceived Usefulness will have a positive effect on Perceived Playfulness. 

10.3.3 Perceived Ease of Use 

Perceived Ease of Use (PEOU) is defined as the degree to which a person believes 

that the interaction with the system would be easy (Davis, 1989). Previous studies 

supported that PU and BI are influenced by PEOU (Agarwal & Prasad, 1999; Hu, 

Chau, Sheng, & Tam, 1999; Terzis & Economides, 2011; Venkatesh, 1999; Venkatesh 

& Davis, 1996). Moreover, a positive effect of PEOU on PP has been showed (Terzis & 

Economides, 2011).  So, I hypothesized:  
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H4: Perceived Ease of Use will have a positive effect on the Behavioural Intention to 

use CBA. 

H5: Perceived Ease of Use will have a positive effect on Perceived Usefulness. 

H6: Perceived Ease of Use will have a positive effect on Perceived Playfulness. 

10.3.4 Content 

LMS and CBA systems deliver learning and assessment content easier, faster and 

more efficiently to the learners. Previous studies showed that Content is a significant 

variable to determine e-learner’s satisfaction (Wang, 2003). Moreover, tutors have 

to observe system’s construction, operation and maintenance in order to deliver 

efficient and appropriate content, which it will improve learner’s satisfaction (Shee & 

Wang, 2008). 

Regarding CBA, Content is related to the course’s content and the content 

(questions) during the system’s use (Terzis & Economides, 2011). CBAAM detected 

that Content had a positive impact on PU, PP. Therefore, I hypothesized: 

H7: Content will have a positive effect on Perceived Usefulness. 

H8: Content will have a positive effect on Perceived Playfulness. 

10.3.5 Facilitating Conditions 

Information systems provide facilities to the users in order to perform a procedure. 

In CBA system, Facilitating Conditions (FC) derived from: 1) the organizational 

(support) staff, 2) the system’s architecture (tools). The organizational staff helps 

learners to overcome their difficulties, and system’s tools provide information 

concerning the use of the system. CBAAM showed that Facilitating Conditions 

influences Perceived Ease of Use. Thus, I hypothesized: 

H9: Facilitating Conditions will have a positive effect on Perceived Ease of Use. 
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10.3.6 Emotional Feedback 

One aim of this study is to investigate the effect of Emotional Feedback (EF) 

construct on the learner’s intention to use a CBA. Moreover, this chapter explores 

the effects of EF on PP, on PU, on PEOU, on C and on FC. I define Emotional 

Feedback as a variable that influences an individual’s emotional state. In my study, I 

examine three different dimensions of EF. Firstly, it is the emotional feedback’s 

content. I believe that the content could affect CBA’s acceptance, playfulness and 

usefulness. Learners evaluate the emotional feedback’s content based on what 

information and how this information is provided to them. Specifically, they evaluate 

if the content of the emotional feedback (video, images, text. sound) was clear, 

understandable and relative with their emotional state or the procedure. The second 

dimension is emotional feedback’s design. Previous studies showed that the design 

of an ECA is a very demanding work since there are different aspects that could drive 

to different results (Yee, Bailenson, and Rickertsen, 2007). Different ECA’s 

characteristics on variables such as sex, skin colour, human or no-human morph, 

voice’s tone, and facial expressions might have different effects on learner’s 

playfulness, usefulness, acceptance and performance. The third dimension concerns 

with the measurement of the effect of Emotional Feedback on learner’s emotional 

state such as: mood, curiosity, concentration and effectiveness during the CBA. 

These three dimensions of Emotional Feedback are very important factors for the 

successful implementation of the Emotional Feedback in a CBA. A well designed 

Emotional Feedback with the appropriate content to affect the learner’s emotional 

state, curiosity and concentration will hold learner’s playfulness and usefulness at 

high levels. Moreover, an appropriate Emotional Feedback will help towards to: 1) an 

easier interaction between learner and CBA system 2) better use of facilitating 

conditions 3) higher content’s comprehension. Thus, I hypothesized:  

H10: Emotional Feedback will have a positive effect on the Behavioural Intention to 

use CBA. 

H11: Emotional Feedback will have a positive effect on Perceived Playfulness. 

H12: Emotional Feedback will have a positive effect on Perceived Usefulness. 
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H13: Emotional Feedback will have a positive effect on Perceived Ease of Use. 

H14: Emotional Feedback will have a positive effect on Content.  

H15: Emotional Feedback will have a positive effect on Facilitating Conditions. 

 

Figure 30. Research Model of CBAAM & Emotional Feedback 

 

 

 

10.4.1 Design of the ECA 

Previous studies showed that a higher realism of an agent is connected to a higher 

positive learner’s attitude regarding ECA (Yee, Bailenson, and Rickertsen, 2007). 

Moreover, other studies showed better effectiveness of female agents regarding 

frustration than male agents (Hone, 2005). Furthermore, previous studies showed a 

variety regarding the expression of empathy through an ECA. Some researchers used 

only sentences, such as “It seems you did not like this question so much” (Hone, 

2005; Prendinger & Ishizuka, 2005). Other works synchronized verbal behavior with 
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simple emotional expressions (Ochs, Pelachaud and Sadek, 2008), such as happy or 

anger. Even more, complex emotional expressions have been used regarding 

different emotions on different areas of the face (Niewiadomski, Ochs and 

Pelachaud, 2008).   

Thus, in this experiment I displayed a female 3D ECA with empathetic 

encouragement behavior as emotional feedback to learner’s Happy, Sad, and Fear 

emotions during the CBA. As I mentioned before ECA empathetic encouragement is 

a combination of parallel and reactive empathy. Parallel empathy is expressed by a 

relevant to the learner’s emotion facial expression and reactive empathy is 

expressed by a different from the learner’s emotion facial expression. Specifically, 

when a learner displayed a Sad or Fear emotion, the ECA performed firstly a relevant 

to the learner’s emotion (Sad, or Fear) facial and speech expression, followed by a 

Happy facial and speech expression, so as to alter Sad and Fear emotions. On the 

other hand, when a learner showed a Happy emotion, the ECA firstly displayed a 

Happy facial and speech expression, followed by a Neutral facial and speech 

expression. Finally, the ECA’s voice was given by a female actor. Actors are trained to 

express a variety of emotions (Kappas, Hess, and Scherer, 1991). Table 41 shows the 

speech and the facial expression of the ECA. In addition, figure 31 demonstrates how 

the ECA looked like with sad and happy facial expressions.  

Table 41. ECA’s speech and facial expressions. 

HAPPY-ECA SAD-ECA FEAR-ECA 

Voice: Somehow this test 

makes you happy. Continue 

the test with attention. 

 

Facial expression:  

Happy and then Neutral 

Voice: Somehow this test 

makes you sad. Cheer up, 

continue trying and you will 

succeed. 

Facial expression:  

Sad and then happy 

Voice: Somehow this test 

makes you fear. 

 Cheer up, continue trying 

and you will succeed. 

Facial expression:  

Fear and then happy 
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Figure 31. The ECA in sad and happy facial expressions 

10.4.2 Research participants and data collection 

The course was an introductory informatics course, in the Department of Economic 

Sciences of a Greek University. The course contains theory and practice. In the 

theoretic module, students have to learn general concepts of Information & 

Communication Technology (ICT) (Beekman & Quinn, 2007). In the practical module, 

students have to learn how to use Word Processing and Internet (Kinkoph, 2007). 

Computer Based Assessment (CBA) includes questions from both modules.  

134 applicants appeared to their appointments to take the CBA. There were 51 

males (38%) and 83 females (62%). The average age of students was 19.4 (SD=1.03). 

The CBA was voluntary. The CBA consisted of 45 multiple choice questions and its 

duration was 45 min. Each question had 4 possible answers. The questions’ 

sequence was randomized for every student. 

The use of the CBA was very simple. Each student had to choose the right answer 

and then he/she had to push the “next” button. Each page included the question, 

the 4 possible answers and the “next” button. The text was in Greek. Teachers did 

not give any other special instruction at the beginning. Few students, that were not 

very comfortable with the use of the CBA and asked for help on its use, received 

further information and instructions. The CBA’s appearance was simple too in order 

to avoid any effects of design and aesthetics. 
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During the CBA, each student took the test alone in a properly designed room. The 

room had two spaces. There was a bulkhead between the two spaces. At the first 

space, there was the PC on which the student took the CBA. Moreover, a camera 

was hidden in a bookcase. I followed the “wizard of oz mode” in order to evaluate 

the effects of human-computer interaction (HCI) (Cassell & Miller, 2007). Therefore, 

in the second space two researchers were hidden to control the system and make 

observations. Besides, it is well known that people express themselves more freely 

when they feel that they are on their own. At researchers’ PC, special equipment 

which recognizes emotional states from facial expressions called FacerReader was 

connected. FaceReader is developed by Vicar Vision and Noldus Information 

Technology bv. The FaceReader recognizes facial expressions by distinguishing six 

basic emotions (happy, angry, sad, surprised, scared, disgusted, and neutral) with an 

accuracy of 89% (Den Uyl & Van Kuilenburg, 2005) and 87% in a CBA’s context 

(Terzis, Moridis and Economides, 2010). The system is based on Ekman and Friesen’s 

theory of the Facial Action Coding System (FACS) that states that basic emotions 

correspond with facial models (Ekman & Friesen, 1977). Several studies have used 

Facereader for different purposes (Benţa, Cremene and Todica 2009; Truong, 

Neerincx, and Van Leeuwen, 2008).  

The researchers were able to watch the facial expressions and the emotions of the 

participants in real time.  Emotional Feedback was triggered manually only when 

both the FaceReader and the researchers recorded a Happy, Sad, or Fear emotion. 

After the end of the CBA, each learner had to answer two questionnaires: 1) the 

survey which consisted of 32 questions (Appendix 1) and 2) a questionnaire to 

correspond each ECA’s facial and voice expressions with the appropriate emotional 

state among Angry, Neutral, Sad, Happy and Fear. Results showed that facial 

expressions were easily recognized by the participants with high percentages. 

Neutral, Happy, Sad and Fear were recognised with 99%, 98%, 97% and 95% 

respectively. 
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10.4.3 Measures 

In order to examine the six latent constructs of the model, I adapted items based on 

previous studies. A modification of the items was necessary regarding the learners’ 

language and the use of the CBA, in order to be relevant to my study. The first 

modification of the items was the substitution of the word Learning System or 

Information System with the word CBA. For example, the item “Using the e-learning 

system enhances my effectiveness” was substituted by the “Using the CBA enhances 

my effectiveness”. Moreover, the questionnaire was developed in English and then 

translated into Greek. The translation was made by certified translators to ensure 

linguistic equivalence. All items were measured on a seven point Likert-type scale 

with 1 = “strongly disagree” to 7 = “strongly agree”. These items have been used 

extensively in several previous studies of acceptance. For Perceived Usefulness (PU) 

and for Perceived Ease of Use (PEOU) three items for each construct were adopted 

from Davis (1989). The four Items for Perceived Playfulness (PP) were based on two 

studies (Moon & Kim, 2001; Wang et al., 2009). Content (C) construct was measured 

using four items from Terzis and Economides (2011). For Facilitating Conditions (FC) I 

used two items (Thompson et al.,1991). Emotional Feedback variable was measured 

by using thirteen items that were developed by us. Finally, for Behavioral Intention 

to Use (BI), I adapted three items from Davis (1989). To conclude, my measurement 

instrument consists of thirty two items and my research model consists of seven 

constructs (Appendix 1). 

 

 

 

The technique of partial least-squares (PLS) analysis was used to analyze the 

measurement and the structural model. Many studies on technology acceptance on 

learning systems used PLS analysis (e.g. Han, 2003; Hsu, Chen, Chiu, & Ju, 2007; Van 

Raaij & Schepers, 2008; Zhang, Zhao, & Tan, 2008; Yi & Hwang, 2003). Regarding the 

sample size, the minimum recommended value is defined by the two following 

guidelines: (a) 10 times larger than the number of items for the most complex 



232 

 

construct; (b) 10 times the largest number of independent variables impacting a 

dependent variable (Chin, 1998). If the larger value of the two guidelines is 

supported then the sample size is large enough. The proposed model has four 

independent variables impacting a dependent variable (Perceived Playfulness or 

Behavioral Intention). Thus, my sample of 134 participants exceeded the 

recommended value of 130.  

Reliability and validity of the measurement model is proved by the internal 

consistency, convergent validity and discriminant validity (Barclay, Higgins, & 

Thompson, 1995; Wixon & Watson, 2001). Firstly, I measured the items’ factor 

loadings on the corresponded variables. A value equal or larger than 0.7 is 

acceptable (e.g. Teo, 2009). Regarding the discriminant validity, the AVE (Average 

Variance Extracted) should be higher than 0.5 and the AVE’s squared root of each 

construct should be greater than any correlation with every other construct (Barclay 

et al., 1995; Chin, 1998; Fornell & Larcker, 1981). Furthermore, a composite 

reliability greater than 0.7 is considered adequate (Agarwal & Karahanna, 2000; 

Compeau, Higgins, & Huff, 1999). These criteria regarding my measurement model 

are satisfied and demonstrated at Table 42 and 43.  

The structural model and hypotheses are assessed mainly by two criteria: (1) by 

examining the variance measured for (R2) by the antecedent constructs. Cohen 

(1988) proposed 0.2, 0.13 and 0.26 as small, medium and large variance respectively; 

(2) the significance of the path coefficients and total effects by using bootstrapping 

procedure and calculating the t-values. Results regarding my structural model are 

presented at Table 44 and 45. SmartPLS 2.0 was used for data analysis (Ringle, 

Wende, & Will, 2005). 

 

10.5.1 Convergent Validity 

Table 42 confirms the convergent validity. All the factor loadings of the items for 

each construct in the measurement model are over 0.7. Furthermore, the composite 

reliability is over 0.7 and the average variance extracted exceeds the adequate value. 
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Table 42. Results for the Measurement Model of CBAAM & Emotional Feedback 

Construct Items Mean Standard 

Deviation 

Factor 

Loading 

 

(>0.7)a 

Cronbach a 

 

 

(>0.7) a 

Composite 

Reliability 

 

(>0.7) a 

Average 

variance 

extracted 

(>0.5) a 

Perceived Playfulness 5.45 0.99  0.85 0.90 0.69 

PP1   0.76    

PP2   0.86    

PP3   0.85    

PP4   0.86    

Perceived Usefulness 5.8 0.89  0.80 0.88 0.71 

PU1   0.83    

PU2   0.86    

PU3   0.85    

Perceived Ease of Use 5.89 0.89  0.75 0.86 0.67 

PEOU1   0.80    

PEOU2   0.87    

PEOU3   0.79    

Content 5.69 0.81  0.75 0.84 0.56 

C1   0.74    

C2   0.71    

C3   0.74    

C4   0.86    

Facilitating Conditions 6.63 0.67  0.88 0.94 0.89 

FC1   0.95    

FC2   0.94    



234 

 

Emotional Feedback 5.42 1.03  0.96 0.96 0.67 

EF1   0.72    

EF2   0.78    

EF3   0.83    

EF4   0.89    

EF5   0.89    

EF6   0.88    

EF7   0.90    

EF8   0.86    

EF9   0.84    

EF10   0.85    

EF11   0.71    

EF12   0.77    

EF13   0.74    

Behavioral Intention to 

Use 

5.99 1.04  0.89 0.93 0.82 

BI1   0.94    

BI2   0.92    

BI3   0.84    

 

10.5.2 Discriminant validity 

Discriminant validity is confirmed when the square root of the average variance 

extracted (AVE) of a construct is greater than any correlation with another variable 

(Fornell & Larcker, 1981). Table 43 shows the correlations of the variables and the 

square roots of the AVEs which are the diagonal elements of the table. All the square 

roots of the AVEs are higher than any other correlation. Therefore, the discriminant 

validity of the proposed research model is confirmed.  
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Table 43. Discriminant validity for the measurement model of CBAAM & Emotional 
Feedback 

      

Construct                  PP PU PEOU C FC EF BI 

PP 0.83       

PU 0.57 0.84      

PEOU 0.48 0.38 0.82     

C 0.53 0.48 0.45 0.75    

FC 0.33 0.21 0.50 0.48 0.94   

EF 0.58 0.44 0.36 0.35 0.24 0.82  

BI 0.65 0.49 0.48 0.44 0.29 0.56 0.91 

10.5.3 Testing Hypotheses 

A bootstrap procedure with 1000 resamples was used to test the statistical 

significance of the relations in the model. The results for the hypotheses are 

summarized in Table 44 and Figure 32. Emotional Feedback has significant direct 

positive effects on Behavioral Intention, on Perceived Playfulness, on Perceived 

Usefulness, on Perceived Ease of Use, on Content and on Facilitating Conditions. 

Regarding Behavioral Intention to Use a CBA system, Perceived Playfulness and 

Perceived Ease of Use have also a direct positive effect. However a direct positive 

effect of Perceived Usefulness to Behavioral Intention was not confirmed.  

Perceived Playfulness is also defined directly by Perceived Usefulness, Perceived 

Ease of Use and Content. Content has also a direct positive impact on Perceived 

Usefulness. Furthermore, Facilitating Conditions is a determinant of Perceived Ease 

of Use. 

Thus, all the hypotheses were confirmed except the direct effects of Perceived 

Usefulness on Behavioral Intention and Perceived Ease of Use on Perceived 

Usefulness. Besides the direct effects, the structural model includes also indirect and 

total effects among variables (Table 45).  
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Moreover, in the PLS analysis the R2 values are used as a goodeness-of-fit measure 

(Hulland, 1999). The model explains almost the 52% of variance in Behavioral 

Intention to Use. The total effects of EF (0.57), PP (0.37), PU (0.20), PEOU (0.27), C 

(0.15) and FC (0.12) are strong. This indicates that these 6 variables are very 

important for the definition of the Behavioral Intention to Use. Furthermore, EF 

(0.59), PU (0.25), PEOU (0.20), C (0.30) and FC (0.09) explain 53% of the variance in 

Perceived Playfulness. Moreover, EF (0.44), C (0.32), PEOU (0.20) and FC (0.06) 

explain 36% of the variance in Perceived Usefulness. FC (0.44) and EF (0.36) explain 

31% of the variance in Perceived Ease of Use. EF also explains 12% of the variance in 

Content and 6% of the variance in Facilitating Conditions (Figure 32, Table 45). 

Table 44. Hypothesis testing results for CBAAM & Emotional Feedback 

Hypothesis Path Path coefficient t value Results 

H1 PP -> BI 0.37*** 3.49 support 

H2 PU -> BI 0.11 1.12 not support 

H3 PU -> PP 0.25** 3.10 support 

H4 PEOU -> BI 0.18* 2.22 support 

H5 PEOU -> PU 0.14 1.30 not support 

H6 PEOU -> PP 0.20* 2.14 support 

H7 C -> PU 0.32*** 3.71 support 

H8 C -> PP 0.22* 2.36 support 

H9 FC -> PEOU 0.44*** 5.48 support 

H10 EF -> BI 0.24* 2.31 support 

H11 EF -> PP 0.34*** 4.26 support 

H12 EF-> PU 0.28** 2.83 support 

H13 EF-> PEOU 0.25** 2.72 support 

H14 EF-> C 0.35*** 4.22 support 

H15 EF-> FC 0.24** 2.77 support 
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Figure 32. Path coefficients of the CBAAM & Emotional Feedback 

Table 45. R2  and Direct, Indirect and Total effects 

Dependent 

Variables R2 Independent Variables 

Direct 

effect 

Indirect 

effect 

Total 

effect 

Behavioral 

Intention 0.52 Perceived Playfulness 0.37 0.00 0.37*** 

  Perceived Usefulness 0.11 0.09 0.20* 

  Perceived Ease of Use 0.18 0.09 0.27** 

  Content 0.00 0.15 0.15*** 

  Facilitating Conditions 0.00 0.12 0.12** 

  Emotional Feedback 0.24 0.33 0.57*** 

Perceived 

Playfulness 0.53 Perceived Usefulness 0.25 0.00 0.25** 

  Perceived Ease of Use 0.20 0.00 0.20** 

  Content 0.22 0.08 0.30*** 

  Facilitating Conditions 0.00 0.09 0.09* 
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  Emotional Feedback 0.34 0.25 0.59*** 

Perceived 

Usefulness 0.36 Perceived Ease of Use 0.14 0.00 0.14 

  Content 0.32 0.00 0.32*** 

  Facilitating Conditions 0.00 0.06 0.06 

  Emotional Feedback 0.28 0.16 0.44*** 

Perceived Ease of 

Use 0.31 Facilitating Conditions 0.44 0.00 0.44*** 

  Emotional Feedback 0.36 0.00 0.36*** 

Content 0.12 Emotional Feedback 0.35 0.00 0.35*** 

Facilitating 

Conditions 0.06 Emotional Feedback 0.24 0.00 0.24** 

 

10.5.4 Overall Model Fit 

Goodness of fit (GoF) is a criterion to predict the overall performance of the model 

(Tenenhaus, Amato & Vinzi, 2004). GoF measures the model’s performance based on 

the performance of the measurement and the structural model together. The GoF is 

estimated as the geometric mean of the average communality in the measurement 

model (AVE) and the average R2 of the endogenous variables. The values of GoF 

were defined as small (0.10), medium (0.25) and large (0.36). My model has a value 

of GoF = 0.47. Thus, my model has a good fit. 

 

 

The main aim of this chapter was to investigate the effects of Emotional Feedback on 

Behavioral Intention to use a CBA, and on other crucial determinants of Behavioral 

Intention to use a CBA system. 

Prior knowledge regarding the technology acceptance and emotional feedback was 

used and customized for CBA. The results demonstrate that Emotional Feedback has 
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a direct effect on Behavioural Intention to Use, on Perceived Playfulness, on 

Perceived Usefulness, on Perceived Ease of use, on Content and on Facilitating 

Conditions. 

Moreover, Perceived Playfulness and Perceived Ease of Use have also a direct effect 

on Behavioral Intention to use a CBA, while Perceived Usefulness, Content and 

Facilitating Conditions have an indirect impact on Behavioral Intention to use a CBA 

system. My study supports previous researchers and the data confirm my research 

measurement and structural model. 

Regarding the direct effects on Behavioural Intention to Use, I found that when a 

CBA is playful and easy to use, it would be more likely for learners to use it. These 

results were expected. Perceived Ease of Use is one of the major variables in TAM 

and the direct effect on Behavioural Intention has been confirmed many times in 

different studies (eg. Davis 1989). Likewise, the direct effect of Perceived Playfulness 

has also been proven (Moon & Kim, 2001; Wang et al., 2009; Terzis & Economides, 

2011a). 

To the best of my knowledge, Emotional Feedback is a construct that has not been 

considered before in an acceptance model. My hypotheses for a direct impact of the 

Emotional Feedback on Behavioral Intention, and on the other five crucial 

determinants of Behavioral Intention are confirmed. Based on my results, when a 

CBA uses emotional feedback and especially in my case (an ECA with empathetic 

encouragement), it would be more likely for learners to find the CBA playful, useful, 

and easier to use. Moreover the appropriate implementation of emotional feedback 

will drive learners to identify better Facilitating Conditions and they will have higher 

appreciation of CBA’s Content. In this point, I have to mention that the effects of 

Emotional Feedback are not only strong directly on Behavioral Intention but also 

indirectly through the other five determinants of Behavioral Intention. Thus, the 

Emotional Feedback is highlighted as a very important variable regarding the CBA’s 

acceptance. This means that the implementation of the emotional feedback is crucial 

for a CBA.  
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As I have already discussed, the design, the content and the desired effect of the 

emotional feedback must be carefully selected. Regarding the design, if the ECA’s 

sex, hair, clothes, voice, facial expressions were different, the effects could also have 

been different. Likewise, content’s quality of the feedback impacts the desired 

effects of the emotional feedback. For example, what the ECA will say and how much 

clear and understandable will be, may change the learner’s perceptions towards to 

playfulness, usefulness, ease of use and content of the system.  

 

 

 

This chapter aims to investigate the impact of the emotional feedback on the 

Behavioural Intention to Use a computer based assessment. Data supports the 

measurement and the structural model. My study indicates that Emotional Feedback 

is a significant determinant for Behavioral Intention to Use a CBA, Perceived 

Playfulness, Perceived Usefulness, Perceived Ease of Use, Content and Facilitating 

Conditions. 

Researchers and tutors will find the study useful since it introduces for first time the 

Emotional Feedback construct in an acceptance model in the context of CBA. The 

interaction of the Emotional Feedback with the other crucial variables of the 

acceptance model provides interesting results. Previous studies confirmed that a 

CBA must be playful, easy to use and useful. This chapter extends previous results 

considering the impact of Emotional Feedback. This research proposes that 

educators in order to enhance learner’s intentions to use CBA systems, they should 

provide an emotional feedback during the CBA with careful and relevant design and 

content. 

Future Work is triggered by the limitations of this study. First, other important 

variables such as Social Influence or Goal Expectancy should be added in the 

research model. In this study other variables were avoided in order to analyse better 

the effects of Emotional Feedback. Second, the effect of the emotional feedback 
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must be applied in other samples with different age, occupation, nationality and 

other courses for further confirmation. Third, a different emotional feedback has to 

be studied in order to investigate the potential of different aspects. For example, a 

male ECA or a non-human ECA or an ECA with different emotional behaviors may 

produce different results concerning the effect on Perceived Playfulness, Perceived 

Usefulness and Behavioral Intention to Use a CBA. Fourth, future studies might 

consider different feedback (eg. cognitive) to explore its effects on Behavioral 

Intention to Use a CBA. Finally, validity and reliability of Emotional Feedback 

construct have to be studied further and confirmed from other researchers too. 

To conclude, this chapter introduces for first time the emotional feedback as 

construct in an acceptance model regarding CBA. It investigates the effects of 

Emotional Feedback on Behavioral Intention to Use a CBA system and on other 

crucial determinants of Behavioral Intention. Therefore, it proposes a basic 

acceptance model for computer based assessment extended with the Emotional 

Feedback variable which explains approximately 52% of the variance of Behavioural 

Intention. 
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Information Systems (IS) community is more and more acknowledging the need to 

effectively employ methods and practices of neuroscience in order to better 

understand how human and IS interactions work, or to develop new theories 

regarding IT-related behaviors (Riedl et al., 2010a). Thus, in recent years, a new field 

has been introduced, called NeuroIS (Dimoka et al., 2007). Clearly, this involves a 

joint effort of IS researchers, neuroscientists, and scientists of other related 

disciplines (e.g. psychology). Accordingly, methodologies and tools from various 

fields need to be integrated, adapted and employed appropriately to develop a 

sound ground of NeuroIS research practices.  

Traditionally, IS researchers collect data using surveys and other self-report 

methods. While these methods have definitely advanced the IS field, self-reported 

data are prone to common method bias (Dimoka, Pavlou, & Davis, 2007). In relation 

to this, Dimoka, Pavlou, & Davis (2007, p. 2) suggested in one of the first publications 

on this concern: “By directly asking the brain, not the person, neuroimaging 

techniques allow an objective, reliable and unbiased measurement of thoughts, 

beliefs, and feelings and link them to specific human processes (e.g., decisions, 

choices, and behavior)”. Nevertheless, the plain use of neuroscientific measurement 

techniques will undoubtedly not be enough (Vom Brocke, Riedl, & Léger, 2011). 

Cognitive neuroscience makes use of a diversity of tools such as Functional Magnetic 

Resonance Imaging (fMRI), Electroencephalography (EEG), Positron Emission 

Tomography (PET), and Skin Conductance Response (SCR). These tools, when used 

effectively in appropriately designed experiments, could provide invaluable brain 

and psychophysiological data in order to accelerate comprehension of human 

behavior in the context of many different fields, such as IT usage, economics, 

psychology, and marketing (Glimcher et al., 2009). Although combining and 
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synchronizing two or more tools during such experiments could greatly increase the 

quality of data, numerous researchers have conducted experiments employing only 

EEG methods. The main advantages of EEG are that it is a relatively low-cost, quick, 

and safe way to examine functioning of different areas of the brain (Davidson, 1988). 

When used in NeuroIS experiments, EEG can be a useful usability metric. Particularly, 

there is a robust body of literature demonstrating that relatively greater left frontal 

activity is associated with anger, approach-related motivation, and positive affect, 

and that relatively greater right frontal activity is associated with negative affect and 

withdrawal-related motivation (Harmon-Jones, 2003; Coan & Allen, 2004).   

Moreover, research has confirmed that EEG activity within the alpha band (8–12 Hz) 

is inversely related to underlying cortical activity, since decreases in alpha are likely 

to be measured when the underlying cortical systems move to active processing 

(Coan & Allen, 2004). Thus, in the EEG literature left frontal vs. right frontal 

activation is indicated by lower EEG power values in the alpha frequency band. One 

of the first reports that associated left-frontal reduction in the quantity of the alpha 

bandwidth with positive affect was that of Davidson, Taylor, and Saron (1979). On 

the contrary, negative affect was related to a reversal of the frontal alpha ratio 

score. 

However, EEG measurements may be biased from a wide variety of sources, such as 

body movement, time of day, room temperature e.t.c.. Moreover, sensors might 

frequently fail and produce poor or missing data resulting in a significant reduction in 

the performance of the pattern recognition system (Kapoor & Picard, 2005). 

Nevertheless, the expanding literature on procedural issues in the evaluation of EEG 

asymmetry is leading to essential improvements that will advance the reliability and 

validity of these measures.   

Frontal EEG asymmetry has been shown to predict current affect without bias from 

situational or identity-related values (Steiner & Coan, 2011). On the other hand, self-

reported measures have been shown to be influenced both by affective feeling 

taking place during the real-time experience and situational or identity-related 

values about what one’s perceptions ought to be (Steiner & Coan, 2011). For 

instance, an assiduous student may be biased to report positively about a testing 
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system. Therefore, taking EEG measurements during student’s interaction with the 

system and integrating EEG frontal asymmetry with the IS acceptance model may 

provide a more veridical aspect of student’s experience.     

This study examines how alpha frontal asymmetry at medial (F3-F4) and lateral 

frontal (F7-F8) scalp locations can explain the most important variables of IT 

acceptance, since especially those asymmetry scores have been shown to be related 

to emotion-connected and approach-oriented/withdrawal-oriented behaviours 

(Coan, Allen, 2003; Davidson & Fox, 1989; Davidson et al., 1990; Dawson, 

Panagiotides, Klinger, & Hill, 1992; Harmon-Jones, Harmon-Jones, Serra, Gable, 

2011; Fox, 1994; Fox et al., 2001). Asymmetry calculated at other frontal locations 

may also provide useful explanation of IT acceptance variables. 

Particularly, this chapter focuses on changes at F3-F4 and F7-F8 asymmetry scores 

during the use of a Computer-Based Assessment (CBA) and whether these changes 

could explain user perceptions regarding Playfulness, Usefulness, Ease of Use and 

potentially behavioral intention to use the CBA. Therefore, this study contributes to 

the NeuroIS field by using EEG frontal asymmetry scores in order to explain the most 

notable model regarding IT acceptance, the Technology Acceptance Model (TAM) 

(Davis, 1989). I consider this to be a first step towards effectively employing EEG 

frontal asymmetry to define IS acceptance variables.    

The organization of this chapter is the following: In section 2, related studies in 

NeuroIS are briefly presented. Section 3 presents the proposed model. Section 4 

describes the experimental method. Section 5 demonstrates the data analysis (EEG 

and research questionnaire data) and section 6 presents the results. Finally, section 7 

discusses the research findings and presents implications, limitations, and 

conclusions of this study, as well as directions for further research. 

 

The integration of Information Systems (IS) research with neuroscience (NeuroIS) 

raises questions and opportunities for the future. In this new field, researchers try to 

address fundamental concerns and to develop new trends. Firstly, they attempt to 

give a definition of NeuroIS. Moreover, they investigate which neuroscience tools or 
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methods might be beneficial for IS field and how neuroscience might advance IS 

research (Riedl et al., 2010a). 

Dimoka (2010) presented seven directives that will help IS researchers regarding the 

proper use of neuroscience in IS: (1) Examine the relationship of IS variables with 

specific neural mechanisms; (2) Integrate IS data with neuroscientific data; (3) 

Measure new processes that could be examined through neuroscience 

measurements; (4) Investigate brain activation produced by IT stimuli to predict 

antecedents of IS variables; (5) Measure brain activation to forecast perceptions and 

behavior regarding IS variables; (6) Examine the timing of brain activations in order 

to determined causality among IS variables; (7) Further expand existing IS theories 

through  brain’s functionality. 

Moreover, Liapis and Chatterjee (2011) developed the NeuroIS Design Science Model 

(NDSM). NDSM is a framework that will help IS researchers further understand 

human and interface interaction.  

NeuroIS studies used mainly FMRI and EEG to perform their experiments. Firstly, 

brain-computer interfaces were used to examine new aspects and opportunities 

regarding locked-in patients (people who are totally paralyzed and not capable of 

speaking, but cognitively unharmed) (Moor et al. 2005, Randolph et al. 2006). 

Moreover, researchers examined internet users’ stress during their activities with 

physiological measurements (Galletta et al. 2007). Furthermore, another aspect that 

troubles IS researchers is the Trust variable. NeuroIS studies used FMRI to collect 

data and to associate them with Trust. Riedl et al. (2010b) performed a research in 

the context of e-commerce and they investigated gender differences regarding 

trustworthiness through brain activity. Another study in the context of e-commerce 

examined users’ trust and distrust by associating these opposite IS variables with 

activation of different brain areas (Dimoka, 2010).  

Except of FMRI, EEG was also used to provide evidences regarding brain-computer 

interfaces. Specifically, Lee and Tan (2006) investigated and determined computer 

user’s engagement on a particular mental task at an exact point of time (Lee & Tan, 

2006).  
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Furthermore, an important aspect of IS researchers is the development of new 

theories or models regarding IS acceptance. These studies are based on the 

Technology Acceptance Model (TAM) (Davis, 1989). Dimoka and Davis (2008) 

examined the relationship of the two most important variables (Perceived 

Usefulness, Perceived Ease of Use) of TAM with specific neural and brain areas by 

using a FMRI (Dimoka and Davis, 2008).  

Based on previous studies and guidelines regarding the implementation of a NeuroIS 

research, this study investigates how EEG measurements and especially frontal 

asymmetry could be integrated with traditional measurements in order to predict 

user’s perceptions regarding Usefulness, Playfulness and Ease of Use. 

 

11.3.1 Perceived Playfulness 

Davis et al (1992) embedded intrinsic motivation in their research regarding 

Technology Acceptance Model (TAM). Specifically, they suggested that computer 

user’s intrinsic enjoyment might influence behavioral intention. 

Moon and Kim (2001) determined Playfulness as ‘‘the pleasure the individual feels 

objectively when committing a particular behavior or carrying out a particular 

activity’’.  Moon and Kim (2001) revealed Playfulness as a key factor for user’s 

acceptance of the Internet. Playfulness includes enjoyment, curiosity and 

concentration; consequently it is a variable more comprehensive than pleasure 

(Moon & Kim, 2001). Previous studies supported that Perceived Playfulness is a 

crucial predictor of users’ behavioral intention to use a CBA (Terzis, & Economides, 

2011a). Thus, I hypothesized: 

H1: Perceived Playfulness will have a positive effect on the Behavioural Intention to 

use CBA. 

11.3.2 Perceived Usefulness 

Perceived Usefulness (PU) is one of the most important predictors of technology 

acceptance (Davis, 1989). Perceived Usefulness can be described as “the degree to 
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which a person believes that using a particular system would enhance his or her job 

performance” (Davis, 1989). Previous studies highlighted that Perceived Usefulness 

has significant positive effect on the Behavioral Intention to use an e-learning system 

or a CBA (e.g. Lee, 2008; Ong & Lai, 2006; Terzis & Economides, 2011).  In this study, 

Perceived Usefulness is defined as the degree to which an individual perceives that 

the use of the particular CBA enhances his or her efficiency in learning. Thus, I 

believe that Perceived Usefulness will be a strong predictor of Behavioral Intention 

to Use the CBA. Therefore, I hypothesized (Figure 33): 

H2: Perceived Usefulness will have a positive effect on the Behavioural Intention to 

use CBA. 

11.3.3 Perceived Ease of Use 

Perceived Ease of Use (PEOU) is defined as “the degree to which a person believes 

that using a particular system would be free of effort” (Davis, 1989). IS researchers 

reveals that Perceived Ease of Use has an important direct effect on Behavioral 

Intention to Use an e-learning system or a CBA (Agarwal & Prasad, 1999; Terzis & 

Economides, 2011; Venkatesh, 1999; Venkatesh & Davis, 1996). Thus, I hypothesized 

(Figure 33): 

H3: Perceived Ease of Use will have a positive effect on the Behavioural Intention to 

use CBA. 

11.3.4 Frontal Asymmetry 

As discussed earlier in the introduction, left frontal vs. right frontal activation is 

indicated by lower EEG power values in the alpha frequency band. Previous studies 

have suggested that the difference of alpha frequency in frontal cortex is associated 

with individual’s positive vs. negative perceptions and approach/withdraw 

motivation regarding the stimuli (Davidson, Taylor, and Saron, 1979). 

The aforementioned phenomena could be aroused (among other factors) during CBA 

by the system’s ease of use, usefulness and playfulness. Thus, for instance, I would 

expect that students who had a greater approach motivation (as indicated by greater 

left frontal activation), during their interaction with the system, would also report a 
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greater sense of playfulness, usefulness and ease of use. Consequently, I assumed 

that greater left vs. right frontal activation would be positively associated with users’ 

perceptions regarding usefulness, ease of use, and playfulness, while answering the 

questionnaire after the end of the CBA. Therefore, I hypothesized that (Figure 33):  

H4: Frontal Asymmetry will be positively associated with Perceived Playfulness. 

H5: Frontal Asymmetry will be positively associated with Perceived Usefulness. 

H6: Frontal Asymmetry will be positively associated with Perceived Ease of Use. 

 

 
Figure 33. CBAAM & EEG research model 

 

11.4.1 Participants 

First year undergraduate students enrolled in an introductory informatics course 

were chosen to participate in this study. Students were informed that they could 

optionally take part in a Computer-Based Assessment (CBA) to help them evaluate 

their knowledge before the final exam. Students, who chosen this option, were then 

asked to volunteer to use the CBA while connected to EEG in order to serve as 

subjects of a research study (subjects were not informed about the intention of the 

study). Those who volunteered completed a short survey and signed an informed 

consent. Only volunteer students who were right handed, in good mental health 

(don’t take medication that affects the central nervous system) and had normal or 

corrected to normal vision were chosen. The sample was limited to right-handed 

participants because hemispheric specialization has been identified to be different in 
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left-handed subjects. Thus, 87 subjects in total were selected to participate in the 

current stage. However, 5 of them changed their mind about being connected to the 

EEG while taking the CBA, which resulted in 82 participants (43 females and 39 

males). Participants were instructed to sleep sufficiently and not to consume any 

alcohol related product the night before the experimental procedure. 

11.4.2 Procedure 

Each participant was tested individually. Electrodes were appropriately placed on 

subject’s scalp and the EEG was adjusted accordingly (see section 5.1). After that the 

participant used the CBA. The CBA test consisted of 20 multiple choice questions and 

students had to complete the test in 20 minutes. When participants finished the test, 

they were disconnected from the EEG and were given a few minutes to relax. 

Participants then completed a questionnaire, in order to examine the 4 latent 

variables of the model. For the 4 latent variables, I adopted 3 items for Perceived 

Playfulness from Moon and Kim (2001), 3 items regarding Perceived Usefulness, 3 

items for Perceived Ease of Use,  and 3 items for Behavioral Intention to use from 

Davis (1989), modified to be relevant in CBA context (Terzis & Economides, 2011). All 

items were measured on a seven point Likert-type scale with 1 = strongly disagree to 

7 = strongly agree. 

 

11.5.1 EEG recording, reduction and analysis 

The recordings took place in a calm room, while at least 6 min of eyes open-eyes 

closed EEG data were collected from the 19 monopolar electrodes sites (Fpl, Fp2, F3, 

F4, F7, F8, Fz, C3, C4, Cz, T3, T4, T5, T6, P3, P4, Pz, 01 and 02 sites) (Figure 34). The 

purpose of this recording was to have the chance to correct any technical problems 

before the real recordings when the students were using the CBA. The international 

10/20 System (average reference montage) for electrode placement was used with a 

Neuron-Spectrum-4 (Neurosoft-Medical Diagnostic Equipment, Russia). All electrode 

impedances were less than 5 kΩ, while the sampling rate for all measurements was 

500 Hz. 
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Figure 34. Scalp EEG electrodes. 

EEG records were visually examined by three independent experts and sites which 

contained movement and muscle artifacts were marked and excluded from further 

analysis. Then, Independent Component Analysis (ICA) from EEGLAB was applied to 

identify and remove more sources of artifacts (Delorme and Makeig, 2004). After 

that, the EEG records were examined again by three independent experts in order to 

confirm whether artifacts had been successfully removed.  

Thus, at least 8 min of artifact-free data were extracted from each participant’s EEG 

total record for quantitative analysis. A typical Power Spectral Density (PSD) 

estimator was applied (based on the squared absolute value of the Fourier 

Transform) with Hamming windowing. Average alpha (8–12 Hz) power (microvolts 

squared) was after that natural log transformed in order to normalize the 

distributions of power values, as these distributions tend to be positively skewed. 

This practice has been widely used and follows the recommendations of Davidson et 

al. (1990). Finally, frontal EEG asymmetry scores associated with medial (F3-F4) and 

lateral frontal (F7-F8) scalp locations, were calculated for alpha band following the 

methodology described by Davidson (1988): 

LeftRight

LeftRight

 (1) 
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The difference in score hence gives a simple scale (1) accounting for the relative 

activity of the right and left hemispheres, with higher scores indicating relatively 

greater left frontal activity (alpha is inversely related to activity) (Allen, Coan, 

Nazarian, 2004). Thus, a value of 0.5 would represent a strong 50% right side 

asymmetry and therefore considerable left side activation.  

11.5.2 PLS analysis  

This research used partial least-squares (PLS) analysis to measure the structural and 

the measurement model. PLS is more appropriate for my research than covariance-

based structural equation modelling (CBSEM) for the following reasons: 1) this 

research used a relative small sample, 2) the aim of this research is to develop a new 

theory and not to test a theory. (Fornell & Bookstein, 1982), 3) This study examined 

if EEG frontal asymmetry could predict important determinants of intention to use. 

4) PLS is better suited for prediction. (Urbach and Ahlemann 2010, Chin, 1998; Falk & 

Miller, 1992)  

Previous studies recommended regarding sample size a value equal or larger than 

the most complex variable or the largest number of predictors. Specifically a sample 

must be 10 times larger than the number of items of the most complex construct; or 

10 times larger than the largest number of independent variables impact a 

dependent variable (Chin, 1998). In my study, all constructs had 3 items and the 

largest number of predictors was 3. Thus, the 82 participants in my study are 

considered as an adequate sample. SmartPLS 2.0 was used to perform data analysis 

for the measurement and structural model (Ringle,Wende, & Will, 2005).  

Measurement model’s reliability and validity was tested through unidimensionality, 

indicator validity, internal consistency, convergent validity and discriminant validity. 

Unidimensionality and indicator validity is tested by measuring items’ factor loading. 

A value higher than 0.7 on the corresponded construct is considered as significant.  

Internal consistency was measured with two criteria: a) Cronbach’s alpha and b) 

composite reliability.  Values higher than 0.7 for both criteria are reliable (Agarwal & 

Karahanna, 2000; Compeau, Higgins, & Huff, 1999).  Convergent validity was tested 

through Average Variance Extracted (AVE) of each variable.  A value of at least 0.5 is 
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significant. Discriminant validity is measured with AVE’s squared root of each 

construct. This value should be higher than any correlation with every other 

construct (Barclay et al., 1995; Chin, 1998; Fornell & Larcker, 1981)  

The assessment of structural model is conducted by two methods. Firstly, I examine 

the variance measured (R2). Chin (1998b) proposed values of approximately .670 

substantial, values around .333 average, and values of .190 lower weak. Secondly, I 

measured the significance of the path coefficients through the bootstrapping 

procedure and t-values calculation. 

 

Tables 46 and 47 demonstrate the results regarding the measurement model’s 

validity and reliability tests. Table 46 displays factor loadings, composite reliability, 

Cronbach’s alpha and AVE of each construct. All criteria were larger than the 

minimum recommended values described in data analysis section. Therefore, 

unidimensionality, indicator validity, internal consistency, and convergent validity 

are confirmed. Moreover, table 47 verified the discriminant validity. The bold 

diagonal elements are the square root of each construct’s AVE, while the other 

values are the constructs’ correlations among them. All the AVEs are larger than any 

other correlation, consequently discriminant validity is confirmed. Therefore, data 

confirmed measurement model’s reliability and validity. 

Table 48 and figure 35 display the results for the structural model. Regarding TAM’s 

variables, I find that Perceived Playfulness and Perceived Ease of Use are strong 

predictors of Behavioral Intention to Use a computer based assessment system. On 

the other hand, the effect of Perceived Usefulness on Behavioral Intention was not 

supported. Moreover, the results showed that frontal asymmetry could be a strong 

determinant of Perceived Usefulness, Perceived Playfulness and Perceived Ease of 

Use. Furthermore, EEG frontal asymmetry is a strong indirect predictor of Behavioral 

Intention to Use the CBA. The indirect effect of EEG frontal asymmetry on Behavioral 

Intention is 0.41. Finally, the model explains almost the 85 % of variance in 

Behavioral Intention to Use. 
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The measurement and the structural model has almost the same results for medial 

(F3-F4) and lateral (F7-F8) frontal asymmetries. The mean and standard deviation for 

lateral (F7-F8) frontal asymmetries were higher than medial (F3-F4) frontal 

asymmetries. However, the criteria for the validity and the reliability of the 

measurement model remained the same for medial and lateral frontal asymmetries. 

Regarding the structural model, F7-F8 lateral frontal asymmetry path coefficients 

were slightly higher than F3-F4 medial frontal asymmetry path coefficients on 

Perceived Usefulness and Perceived Playfulness (Table 48, Figure 35). 

Table 46. Results for the Measurement Model of CBAAM & EEG 

Construct 

Items 

Mean Standard 

Deviation 

Factor 

Loading 

Cronbach a Composite 

Reliability 

AVE 

Behavioral 

Intention to 

Use 

5.76 1.03  0.93 0.95 0.88 

BI1   0.94    

BI2   0.95    

BI3   0.92    

Perceived 

Playfulness 

5.73 0.90  0.90 0.93 0.82 

PP1   0.90    

PP2   0.92    

PP3   0.90    

Perceived 

Usefulness 

5.61 1.01  0.91 0.94 0.85 

PU1   0.90    

PU2   0.93    

PU3   0.92    

Perceived 

Ease of Use 

5.66 0.99  0.92 0.94 0.86 

PEOU1   0.91    

PEOU2   0.93    

PEOU3   0.93    

Medial-

Frontal 

asymmetry 

F3-F4 

-0.03 2.07  1 1 1 

Lateral- 0.24 5.40  1 1 1 
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Frontal 

asymmetry 

F7-F8 

 

Table 47. Discriminant validity for the measurement model of CBAAM & EEG 

Construct Behavioral 

Intention to 

Use 

Perceived 

Playfulness 

Perceived 

Usefulness 

Perceived 

Ease of 

Use 

Medial/ 

Lateral Frontal 

asymmetry 

Behavioral 

Intention to Use 

0.94 

 

    

Perceived 

Playfulness 

0.85 0.91    

Perceived 

Usefulness 

0.83 0.76 0.92   

Perceived Ease 

of Use 

0.88 0.82 0.83 0.93  

Medial/ Lateral 

Frontal 

asymmetry 

0.37 0.43 0.36 0.43 1 

  

Table 48. Hypothesis testing results for CBAAM & EEG 

Hypothesis Path Path coefficient t value Results 

  F3 – F4 F7-F8 F3 – F4 F7-F8  

H1 PP → BI 0.34* 0.34* 3.84 3.62 Support 

H2 PU → BI 0.22* 0.22* 1.22 1.21 Not 

Support 

H3 PEOU → BI 0.41* 0.41* 3.17 3.53 Support 

H4 FA → PP 0.44* 0.48* 5.45 9.27 Support 

H5 FA → PU 0.36* 0.39* 3.73 4.12 Support 

H6 FA → PEOU 0.43* 0.43* 5.49 6.57 Support 
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Figure 35. Path coefficients of CBAAM & EEG 

 

 

 

Neuroscience techniques and methods reveal opportunities for measuring important 

variables that are hard or even impossible to evaluate using traditional approaches 

(Loos et al., 2010). While IS researchers are employing cognitive neuroscience in 

order to advance beyond the already well-known variables of technology adoption, 

this study focuses on the established constructs of Perceived Playfulness, Perceived 

Usefulness (PU), and Perceived Ease of Use (PEOU). Since my intention here is to 

highlight the potential importance of EEG frontal asymmetry as an effective method 

to predict IT user’s perceptions, I used familiar constructs to help form a starting 

point towards this direction.   

The findings of this study suggest that frontal asymmetry predicts student’s 

perceptions regarding playfulness, usefulness and ease of use. In general, results 

showed that the more students’ left frontal cortex was activated while interacting 

with the CBA, the more they reported their experience with the system as playful, 

useful and easy to use. Thus, this chapter provides evidence that activity in the areas 

of frontal lobes of the brain determines the three most important variables of IS 

acceptance. In that sense, the findings of this study clearly imply that frontal cortex 

may hold a vital role in NeuroIS research and as such it should be further examined 

in the future.   
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However, it is important to call attention to the fact that the frontal asymmetries 

observed in this study are components of a larger circuit and that other parts of the 

circuitry are essential to fully comprehend and explain users’ experience. Thus, other 

components of brain circuitry are certainly important for analysing many of the 

psychological phenomena related to the IT variables involved in this study. 

Nevertheless, since the EEG measure (frontal asymmetry), employed here, do not 

directly reflect activity in other components of the circuitry, these other neural 

circuits have been disregarded. In the future, I plan to evolve my research in order to 

take into account other parts of the brain as well. 

Moreover, research has suggested that the valence of an emotion may be 

distinguishable from the motivational direction of that emotion, so that emotions of 

negative valence, such as anger, can be approach motivating (Harmon-Jones, Gable, 

&. Peterson, 2010). In this regard, research evidence has associated left-lateralized 

prefrontal activity with higher levels of reported anger (Harmon-Jones, 2003). What 

is important here is that asymmetric frontal cortical activity is certainly tracking 

approach motivation, regardless of the emotional valence of that motivation 

(Harmon-Jones, Gable, &. Peterson, 2010). This, however, can have serious 

implications when using frontal asymmetry to define IS acceptance variables.  

Could it be that approach motivation of negatively valenced emotions was the 

reason for greater left vs. right frontal asymmetry in this study? Negative emotions 

(e.g. anger) not often evoke approach motivation. The relevant literature, as 

discussed earlier, has mostly associated greater left vs. right frontal asymmetry with 

greater positive vs. negative affect. Most importantly, students answering the 

questionnaire after the end of the CBA strengthens the validity of research results. In 

that sense, the research methodology followed in this study is in line with the 

NeuroIS community practices to combine neuroscience tools and methods with self-

report measures in order to cross-validate findings from neuroscience and 

traditional methods and thus increase the validity and reliability of research findings.   

The data revealed several interesting findings which may be useful to: (1) The 

development of new theories; (2) The developers regarding the designing, 

acceptance and adoption of new software and hardware systems; (3) Educators and 
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business practitioners by providing new aspects regarding their IS systems or 

products.  

However, this study has some limitations. As one of the first attempts for the 

development of an acceptance model using physiological data, the results of this 

study should be treated as indicative and not as conclusive. Future studies should 

further investigate the association of frontal asymmetry with other important IS 

acceptance variables.  Secondly, this research used a very specific sample of students 

to respond regarding their beliefs. The proposed model has to be applied in other 

groups with other characteristics (e.g. age, occupation) or organizations (e.g. 

companies) for further confirmation. Thirdly, even if I have employed PLS analysis 

which is appropriate for small samples, this study might have benefit from a larger 

sample.  

Perhaps the most debatable limitation of this study concerns the circumstances of 

the experiment. Obviously, the situation is artificial, because in real life students sit 

in front of their computers in a more comfortable and calm environment, without 

electrodes placed on their scalp. Nevertheless, it has not yet been defined whether 

this limitation weakens or enhances the actual results.  

In the future, I intend to follow a gender specific approach in order to gather data 

that could provide useful explanation of males and females differentiation regarding 

frontal asymmetry and their perceptions while interacting with an IS system. 

Moreover, this approach could help confirm or further expand points of theory 

about gender differences concerning IS acceptance variables. Furthermore, I also 

plan to extend this study by taking into consideration results from other frontal 

asymmetry scalp locations (e.g. FP1-FP2). 

Brain-waves based procedures would significantly enrich information systems 

acceptance research portfolio and help developers evaluate their systems. The 

integration of EEG-based research with EMG, GSR, FMRI and traditional self-report 

methods would provide innovative explanations in the context of IS acceptance.  

To conclude this research study is essential towards further understanding the 

practical use of neuroscience research in information systems. In particular, this 
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study presents EEG frontal asymmetry as a potential neurophysiological tool to 

measure user’s perceptions regarding system’s usefulness and ease of use.  
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12 –  

 

 

 

Computer Based Assessment (CBA) is an essential instrument of any learning 

method. Therefore, it is very important to better understand how and why learners 

would like to use a CBA. Previous studies developed technology acceptance models 

to answer the aforementioned questions. However, prior research focused on e-

learning systems acceptance without any reference on CBA systems. Moreover, 

studies dedicated in e-learning acceptance lacks of personalized characteristics 

implementations to determine behavioral intentions. In addition, the evolution of 

the technology acceptance studies highlighted the need of different instrumental 

measurements than the traditional questionnaires. 

This Ph.D. thesis is a first step towards these directions. Specifically, this Ph.D. for 

first time: 

1. Provides an integrated model (CBAAM) to explain CBA acceptance. 

2. Present an acceptance model to explain CBA’s continuance usage. 

3. Introduces personal characteristics into acceptance models such as 

Personality Traits, Cultural Dimensions and Learning Styles.  

4. Used instruments such as FaceReader and EEG to measure and determine 

learners’ perceptions.  

5. Includes instant emotions into technology acceptance models.  

6. Takes into consideration the effect of emotional feedback on learners’ 

perceptions and behavioral intentions to use the CBA system. 
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12.2.1 Innovation in Technology Acceptance Theories – Introduction of Personal 

Characteristics into Technology Acceptance Models 

Computer Based Assessment Acceptance Model (CBAAM) is a valuable instrument 

that could be used by other researchers, practitioners or tutors in order to develop 

and evaluate their CBA systems. Results showed that CBAAM explains almost 60% of 

learner’s behavioral intentions to use the CBA. The CBA must be playful, ease to use 

and useful with careful design of the content and a high sense of CBA’s importance 

for the students. Moreover, the social environment and the facilitating conditions 

play an important role for the acceptance of a CBA. So, practitioners and educators 

have to promote effectively the CBA in order to create an acceptable image by the 

students.  

According to the results of this Ph.D., regarding gender differences, tutors and 

practitioners could be able to understand that different aspects influence each 

gender. So, they could take advantage of these differences in practice to develop 

better CBA.  

Men are influenced to use CBA through Playfulness, Usefulness, Content and Social 

Influence, while women are mainly influenced to use CBA through Playfulness, Ease 

of Use, Content and Goal Expectancy.  

Moreover Ph.D. sheds light to how students’ personality traits might influence their 

perceptions and behavioral intentions to use the CBA. Particularly, Neuroticism has 

significant negative effect on Perceived Usefulness and on Goal Expectancy, 

Agreeableness determines Social Influence and Perceived Ease of Use, 

Conscientiousness defines Perceived Ease of Use, while Extroversion and Openness 

explain Perceived Importance. These results are crucial towards to the development 

of a personalized CBA in such way that satisfy each student’s personality. 

Another feature that proved to be essential is the idea that learners’ cultural 

dimensions influence their perceptions and behavioral intentions to use the CBA. 
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Particularly, Uncertainty Avoidance Index and Masculinity are the most important 

national culture values that impact CBAAM’s relationships. This information is an 

additional tool to further personalize CBA systems based on cultural values.  

Furthermore, this Ph.D. provides evidences that users’ learning styles are also 

determine their perceptions and behavioral intentions to use the CBA. Specifically, 

Reflective and Sensory Learning Styles are the most important moderate 

determinants. Therefore, practitioners and developers could customize their CBA’s 

based on users’ learning styles. 

12.2.2 Innovation in Affective Learning – Technology Acceptance 

This Ph.D. thesis also introduced affective learning aspects into Technology 

Acceptance models. First, it used facial expressions (FaceReader instrument), as an 

emotional recognition source during the CBA. In addition, it used this essential 

information to integrate learners’ instant emotions with CBAAM. Particularly, 

analysis displayed that Happy, Surprise and Angry instant emotions have significant 

positive moderate effect on relationships between Playfulness, Usefulness, Ease of 

Use, Content and Behavioral Intention to use the CBA while Fear and Sad have 

significant negative effect on relationships between Playfulness, Usefulness, Content 

and Behavioral Intention to use the CBA.  With no doubt, these results are innovative 

and vital towards to a personalized CBA system. 

Moreover, another important innovation of this Ph.D. is the integration of emotional 

feedback into CBAAM. Results indicate that emotional feedback is a significant 

determinant of the learner’s perceptions and their behavioral intentions to use the 

CBA. Therefore, practitioners and developers should provide effective emotional 

feedbacks in order to ameliorate CBA acceptance.  

To the best of my knowledge, it is the first time that instant emotions and emotional 

feedback were used as variables into technology acceptance models. 
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12.2.3 Innovation in NeuroIS 

This Ph.D. thesis performs one of the first steps in a totally new subfield. NeuroIS 

combines neuroscience and information systems. This Ph.D. examined the idea that 

neuroscience tools might be useful to measure and determine user’s perceptions 

and behavioral intentions to use a CBA system. Particularly, it highlights EEG frontal 

asymmetry as an effective method to predict IT user’s perceptions regardign 

Usefuleness, Playfulness and Ease of Use. In general, results display that the more 

students’ left frontal cortex was activated while interacting with the CBA, the more 

they reported their experience with the system as playful, useful and easy to use. 

To the best of my knowledge this is the first attempt to introduce EEG frontal 

asymmetry into technology acceptance models and as a valuable neurophysiological 

tool to measure user’s perceptions regarding system’s usefulness playfulness and 

ease of use. 

 

 

In this Ph.D., the CBAAM was developed and enriched with personal characteristics, 

affective feedback, instant emotions and physiological data in order to better explain 

how students’ perceptions, characteristics and interactions with the system 

influence theirs intentions to use the CBA. Nevertheless, the CBA acceptance analysis 

could be further investigated. In the future, the effects, the relationships and the 

interactions among the aforementioned factors should further studied.  

Moreover, this Ph.D. includes studies performed in a specific CBA context. For 

example, it should be applied in other courses or in other samples. In our days CBA 

systems are used as an educational tool not only in education but in industry also. 

Many companies employ CBA systems in order to educate their staffs with new 

technologies, software or policies. Therefore, the CBAAM and its extensions should 

be examined in other contexts too. 

Another important aspect that should be examined in the future is the different 

types of CBAs. By CBA’s type, I mean the type of questions (multiple choices, 
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true/false, optical, etc.). In addition CBA’s types should be connected with student’s 

personal characteristics. 

In addition, it is crucial to examine all factors investigated in this Ph.D. in a single 

model in order to better understand their associations. For example, a personality 

trait might be associated with a specific cultural dimension or with a specific learning 

style. This information will be very essential in order to develop better CBA systems.  

Moreover, all the personal characteristics should be connected with specific 

feedbacks. This Ph.D. examined only emotional feedback in relation with instant 

emotions. In the future, other feedback’s types such as cognitive or conative should 

be examined in relation with personality traits, cultural dimensions, gender, and 

learning styles in order to estimate the effect of this kind of personalization to 

students’ intentions to use the CBA system. 

Furthermore, it is obvious that NeuroIS is a very promising research subfield of 

information systems. The implementation of neuroscience tools in order to explain 

student’s perceptions and intentions to use the CBA system will unlock unknown 

aspects of IT acceptance and consequently of CBA acceptance. In addition, I will 

better understand how student’s brain works during a CBA and how it reacts at 

specific CBA futures (e.g. feedback, questions etc.) 

To conclude, further CBA’s acceptance studies will contribute to the development of 

totally automated systems which will take into consideration all these parameters 

and it will be personalized and customized in each student profile. 

Student profile will include his/her personal characteristics (gender, learning styles, 

cultural dimensions, and personality traits), his/her instant interactions (instant 

emotions, changes in EEG frontal asymmetry) with the system and its feedbacks 

(emotional, cognitive, and conative). This information provided to the system should 

be exploited in order to be delivered the “perfect system” to each student 

separately. 
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Table 49. The questions developed during the PH.D. 

Constructs Items  

Perceived Usefulness   

 PU1 Using the Computer Based Assessment 

(CBA) will improve my work. 

 PU2 Using the Computer Based Assessment 

(CBA) will enhance my effectiveness. 

 PU3 Using the Computer Based Assessment 

(CBA) will increase my productivity. 

   

Perceived Ease of Use    

 PEOU1 My interaction with the system is clear and 

understandable. 

 PEOU2 It is easy for me to become skilful at using 

the system. 

 PEOU3 I find the system easy to use. 

   

Computer Self Efficacy   

 CSE1 I could complete a job or task using the 

computer. 

 CSE2 I could complete a job or task using the 

computer if someone showed how to do it 

first. 

 CSE3 I can navigate easily through the Web to find 

any information I need. 

 CSE4 I was fully able to use the computer and 

Internet before I began using the Computer 

Based Assessment (CBA). 
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Social Influence 

 

  

 SI1 People who influence my behaviour think 

that I should use CBA. 

 SI2 People who are important to me think that I 

should use CBA. 

 SI3 The seniors in my university have been 

helpful in the use of CBA. 

 SI4 In general, my university has supported the 

use of CBA. 

   

Facilitating Conditions   

 FC1 When I need help to use the CBA, someone 

is there to help me. 

 FC2 When I need help to learn to use the CBA, 

system’s help support is there to 

teach me. 

   

Content 

 

  

 C1 CBA’s questions were clear and 

understandable. 

 C2 CBA’s questions were easy to answer. 

 C3 CBA’s questions were relative with the 

course’s syllabus. 

 C4 CBA’s questions were useful for my course. 
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Goal Expectancy 

 

  

 GE1 My personal preparation for the CBA. 

 GE2 My performance expectations for the CBA. 

   

Perceived Playfulness 

 

  

 PP1 Using CBA keeps me happy for my task. 

 PP2 Using CBA gives me enjoyment for my 

learning. 

 PP3 Using CBA, my curiosity stimulates. 

 PP4 Using CBA will lead to my exploration. 

Perceived Importance   

  PI1: I believe that CBA is important for my 

course 

  PI2: I believe that CBA is important for my 

academic performance 

  PI3: I believe that CBA is important for my 

future 

Emotional Feedback   

 EF1 Videos’ content between the questions was 

clear and understandable 

 EF2 Videos’ content between the questions was 

relevant to the procedure 

 EF3 Videos’ content between the questions 

helped me towards to the procedure 

 EF4 Videos between the questions affected 

positively my emotional state during the 
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procedure 

 EF5 Videos between the questions affected 

positively my psychological state during the 

procedure 

 EF6 Videos between the questions affected 

positively my mood during the procedure 

 EF7 Videos between the questions affected 

positively my perceptions toward the 

procedure 

 EF8 Videos between the questions affected 

positively my concentration 

 EF9 Videos between the questions affected 

positively my effectiveness 

 EF10 Videos between the questions made me to 

dedicate more time for the procedure 

 EF11 Videos between the questions had pleasant 

colours and images 

 EF12 The face that you watched during the videos 

between the questions had pleasant and 

understandable facial characteristics and 

motions 

 EF13 The voice of the face that you watched 

during the videos between the questions 

was pleasant and understandable 

Behavioral Intention to Use 

the CBA 

BI1 I intend to use CBA in the future. 

 BI2 I predict I would use CBA in the future. 

 BI3 I plan to use CBA in the future. 
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