
Issues in Informing Science and Information Technology Volume 8, 2011 

Technology Mediated Learning:  
Observations in Two Technologies 

Raafat George Saadé, Meral Demirbağ Bűyűkkurt,  
and Cynthia Alkhori 

Department of Decision Sciences and MIS,  
John Molson School of Business, Concordia University,  

Montreal, Quebec, Canada 

rsaade@jmsb.concordia.ca; mbuyukkurt@jmsb.concordia.ca; 
cynthia.alkhori@gmail.com 

Abstract  
The study presented in this paper explores three critical dimensions of technology-mediated 
learning. Identifying the dimensions entails important issues which are of great relevance to the 
way educators teach OR/MIS courses today. The primary question is “how do important factors 
contribute to the success/failure of two variations of technology-mediated learning?” In order to 
answer this question, constructs that measure students’ perceptions are identified and measured in 
order to understand the learning experience of students using the different technologies. In this 
study, we explored technology mediated learning dimensions of students’ attitudes, affects, and 
motivations. Data was collected from students in two classes where one used a web-based learn-
ing tool, while the other used clickers and peer instruction. 105 and 174 students completed the 
questionnaire for the web-based tool and clicker and peer instruction, respectively. An explora-
tory factor analysis was used and items relevant to the two different contexts were identified. 
Constructs’ properties were found to be different between the two contexts.  
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Introduction 
Education today has completed a full cycle, expanding from the traditional in-class environment 
to the new digital e-learning where teaching is completely online, and back to the classroom 
where teaching is assisted by technology. E-learning tools are any web sites, software, or com-
puter-assisted activities that intentionally focus on and facilitate learning on the Internet (Poole & 
Lorrie, 2003; Saadé et al., 2010).  Learning tools that have been investigated by researchers in-
clude web based dynamic practice systems, multimedia applications and game based learning 

modules (Saadé, 2003; Sunal et al., 
2003). These learning tools focus on 
specific learning aspects and try to meet 
the learning needs of a particular group 
of learners.   
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While internet based learning continue 
to reach new heights, the technology 
mediated classroom is beginning to take 
off. Many instructors have been using a 
classroom technology that allows stu-
dents to respond and interact via small 
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hand-held devices called “Clickers”. Clickers allow instructors to collect and tally student’s re-
sponses to questions and display the summary of the results on a projector screen. They create a 
classroom environment that fosters learning not only by engaging students in answering questions 
but also by providing instant feedback to them. Additionally, students are encouraged to discuss 
their responses with a small group of their peers before finalizing them. The benefits of this peer 
instruction have been thoroughly investigated by the Mazur Group at Harvard University (Lasry 
et al., 2008).  

A review of previous literature led us to identify three theories that have been used to evaluate 
experiences of those using technology that are relevant to this research. These theories are: theory 
of reasoned action (TRA), theory of planned behavior (TPB), and the motivational model (MM). 
Four recurring and important constructs were selected from these theories as the dimensions of 
technology mediated learning of interest: affect, attitude, intrinsic motivation and extrinsic moti-
vation. Items (questions) for these variables from different studies were incorporated into a sur-
vey designed for data collection. Exploratory factor analysis was used to compare the resulting 
constructs obtained from the clicker and peer instruction class and the online class. 

Theoretical Background 

Technology-mediated Learning 
Technology-mediated learning includes both e-learning (which is viewed as courses delivered 
totally on the Web) and computer-assisted learning using any technology such as clickers. Alavi 
& Leidner (2001) define technology-mediated learning as “an environment in which the learner’s 
interactions with learning materials, peers, and/or instructor are mediated through advanced 
information technology”. There are many factors that influence online learning and these factors 
might have direct or indirect relationships with each other. Gupta & Bostrom (2009) developed a 
technology mediated learning framework based on: learning structures, relationship among these 
structures, the social system where the learning environment is taking place, appropriation of the 
structures, influence on social context or reciprocal causation, and influence of actors and power 
dynamics.  

Although their technology mediated learning framework does not explicitly address learning 
theories, it actually allows for the implementation of various pedagogies most appropriate to the 
context of the learning environment. One learning theory that seems to be most appropriate to 
apply to the framework is constructivism. The constructivist approach to learning is now widely 
accepted in the educational community (Dalgarno, 2001; Saadé & Huang, 2009). Constructivism 
is viewed today as the construction of knowledge occurring in the mind of the individual and 
within his/her perception of the world. The process of learning involves the linking/thinking of 
newly acquired knowledge with old internalized knowledge. Technology has contributed to the 
constructivist theory by providing a wide range of technology mediated learning resources such 
as simulations, microworlds, intelligent agents, adaptive systems, cognitive tools, and practice 
tools. The constructivist approach can be implemented into the technology mediated learning 
framework via the definition of the constructive elements of the learning structures, the social 
system where learning is taking place and the power dynamics among the actors to create an envi-
ronment where knowledge is allowed to be created in the minds of the students via the use of a 
technology. 

A technology mediated instructional system for learning is not simply created by including inter-
activity and multimedia. There is a strong urge to include the “learning” component into the de-
sign. As early as 1989, Mayer (1989) had proposed a learning process model that provides a theo-
retical framework for incorporating “learning” knowledge into a web-based instructional system.  
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Mayer’s (1989) original learning process model entailed the summation of materials to be 
learned, presentation method and learner’s characteristics affecting the learning process which 
leads to learning outcomes and in turn leads to learning performance. A feedback loop is identi-
fied from the learning outcome to the learner characteristics. Guided by the generalized frame-
work for technology-mediated learning by Gupta & Bostrom (2009), the work by Mayer (1989), 
and recent research related to the acceptance of technology for learning, we identify affect, atti-
tude and motivation as critical dimension to technology mediated learning and which are elabo-
rated in the following section. 

Beliefs and Emotions 
Although the body of literature on beliefs and emotions is large and growing, its subset dealing 
with students’ beliefs towards technology mediated learning is small (Saadé, 2007; Saadé and 
Bahli, 2005; Valenta et al., 2001). The theory of planned behavior (TPB) (Ajzen, 1985) is useful 
in explaining beliefs towards technology mediated classrooms. The historical antecedent of the 
TPB lies in the theory of reasoned action (TRA) (Fishbein & Azjen, 1975).  

The TRA identifies the proximal determinants of behavior as the strength of an intention to 
whether or not engage in that behavior. In turn, antecedents to behavioral intentions were identi-
fied from two cognitive processes namely attitudes and behavioral norms. Attitudes towards a 
behavior can be measured from beliefs about the behavior under consideration and valences at-
tached to those beliefs. Behavioral norms include the influence of parents and friends, whose 
opinions are important to the individual, to engage or not in the behavior under consideration and 
the individuals’ motivation to comply (Bozionelos & Bennett, 1999). Intentions accurately pre-
dict behavior only when the behavior is under the individuals’ volitional control (Fishbein & 
Ajzen, 1975). To account for such factors, a third variable, perceived behavioral control, was in-
corporated into the theory of reasoned action resulting in the theory of planned behavior. 

It is clear that beliefs and associated evaluations lead to intentions. With respect to the use of 
technology for learning, attitudes of an individual might be his/her belief that by using the tech-
nology, the individual can successfully complete the course requirements thereby improving per-
formance (Saadé, 2007).  
Based on the above, two belief constructs and two motivational constructs that have been consis-
tently significant in information systems research are identified. These constructs have been used 
extensively in information systems research to understand students’ behavior, satisfaction and 
adoption of information systems. However, to the best of our knowledge there has not been any 
use of these models and constructs in the context of technology mediated classroom. In the next 
section, we elaborate on the constructs chosen for this study.  

Clickers 
While considerable literature on clickers is anecdotal coverage of how clickers were used and 
what the students’ reactions were, recently there are reports of empirical research on clicker use 
(Campbell & Mayer, 2009; Mayer et al., 2009; Patterson et al, 2010; Sprague & Dahl, 2009). 
Students’ perceptions of learning engagement (Mayer et al., 2009; Patterson et al, 2010; Stagg & 
Lane, 2010), satisfaction with clickers (Sprague & Dahl, 2009), perceptions of fun (Patterson et 
al, 2010) were among the variables of interest relevant to the current research. 

Dimensions to Technology-Mediated Learning 
A recent study, Sunal et al. (2003) analyzed a body of research on best practices in asynchronous 
or synchronous online instruction in higher education. The study indicated that online learning is 
viable and resulted in the identification of potential best practices. Most studies on student behav-
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ior were found to be anecdotal and thus not evidence based. Researchers today are concerned 
with exploring student behavior and attitudes towards online learning but only a few have started 
to report on experiences with technology use in the classroom. The evaluation of students’ moti-
vations and attitudes in a classroom that uses technology as part of its instructional method is 
scarce. Motivated by the need for more research in this area, we identified four fac-
tors/dimensions that may be used to better understand student motivation and attitude towards 
technology-mediated learning. These factors which we shall refer to as the dimensions to a com-
puter mediated classroom are affect, attitudes, intrinsic motivation and extrinsic motivation.  

Affect: Affect refers to an individual’s feelings of joy, elation, pleasure, depression, distaste, dis-
contentment, or hatred with respect to particular behavior (Triandis, 1980).  Triandis (1980) ar-
gued that literature showed a strong relationship between affect and behavior.  Positive affect to-
wards technology leads to gaining experience, knowledge and self-efficacy regarding technology, 
and negative affect causes avoiding technology, thereby not learning about them or developing 
perceived control (Arkkelin, 2003). 

Attitude: Attitude has been identified as an essential intention determinant to behavioral inten-
tion, as described by the well-established theory of reasoned action. Most of the online learning 
literature concentrates on students’ and instructors’ attitudes towards online learning (Saadé et al., 
2010; Sunal et al., 2003).  Marzano and Pickering (1997) indicated that students’ attitude will 
impact the level of learning they achieve. Also research has been conducted to validate this asser-
tion and extends this assertion into an on-line environment (Daley et al, 2001; Saadé, 2007; Saadé 
and Galloway, 2005; Saadé et al., 2009).   

Intrinsic Motivation: Researchers have also studied motivational perspectives to understand be-
havior. Davis et al. (1992) have advanced this motivational perspective to understand behavioral 
intention concerning technology to predict the acceptance of technology. They found intrinsic and 
extrinsic motivation to be key drivers of behavioral intention to use technology (Venkatesh, 1999; 
Vallerand, 1997). Wlodkowski (1999) defines intrinsic motivation as an evocation, an energy 
called forth by circumstances that connect with what is culturally significant to the person.  In-
trinsic motivation is grounded in learning theories and is now being used as a construct to meas-
ure user perceptions of game/multimedia technologies (Venkatesh, 1999; Venkatesh & Davis, 
2000; Venkatesh et al., 2002). 

Extrinsic Motivation: Extrinsic motivation was defined by Deci and Ryan (1985) as the per-
forming of a behavior to achieve a specific reward.  In students’ perspective, extrinsic motivation 
on learning may include getting higher grades in exams, getting awards, etc.  A lot of research has 
already verified that extrinsic motivation is an important factor influencing learning.  However, 
other research also addresses that extrinsic motivation is not as effective as intrinsic motivation in 
motivating learning or using technology to facilitate learning (Saadé, 2007).   

Methodology 
Exploratory factor analysis (EFA) was conducted separately with data from each of the two tech-
nology-mediated classes. Since factor analysis simplifies the structure of the data by grouping 
together observed variables that are inter-correlated under one “common” factor (or in the context 
of this study, dimension), our intension was to compare the resulting factor structures.  The two 
technology-mediated classes were one that used clickers and peer instruction and the other that 
was an online course (Saadé et al., 2007). In this paper we include only a brief description of the 
online study (please refer to Saadé et al., 2007 for more details) and will elaborate mostly on the 
comparison of the two contexts. Prior to the presentation of the EFA approach and results, we 
describe the tool used, the experimental setup including participants and procedure and the ques-
tionnaire used. 
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The Technologies Used 

Online course 
The web-based tool in the online course was developed so that the students could practice and 
assess their knowledge of concepts to be learned in an introductory management information sys-
tems course. The learning tool helped students rehearse as well as learn by prompting them with 
multiple choice, and true or false questions. Since it could be accessed using any web browser, 
students were allowed to use the system anywhere, anytime.  

Clicker and peer instructions 
The process of using clickers and peer instruction is shown in Figure 1. The professor in each 
lecture first covered a series of concepts, and then displayed a multiple choice question about a 
challenging aspect of the concepts. The students were encouraged to discuss their answers to the 
question with 2-3 peers sitting next to them. When they were convinced of the correctness of their 
answers, students “clicked” their answers. After 1-2 minutes of peer instruction, the professor 
turned off voting and displayed the number of selections of each choice in a bar chart and identi-
fied the correct answer. The professor then gave further clarifications and answered questions 
before moving to another concept.  

❶
Explain the 

concept

Next
❺

Class 
discussion

❹
Individual 

response with   
clicker

❷
Ask question

❸
Student peer 

instruction

❶
Explain the 

concept

Next
❺

Class 
discussion

❹
Individual 

response with   
clicker

❷
Ask question

❸
Student peer 

instruction

 
Figure 1: Procedure for clickers and peer instruction. 

Participants and Procedure 

Online course 
A total of 105 undergraduate students in a business school in Canada participated in using the 
online learning tool. First, the students were asked to study a chapter prior to the use of the online 
learning tool. Once the student studied the chapter, he/she could practice answering the questions 
associated with the chapter. The practice component prompted the student with a set of five ques-
tions at a time. The student answered the questions and requested to be evaluated. The online 
learning tool then distinguished the correct from the incorrect answers. The student could verify 
the results and when ready request another set of 5 questions randomly selected from a pool of 
questions. The student could practice as much as s/he felt was necessary before s/he did the test 
for that chapter. The student could then continue with another cycle identified by a new chapter to 
study and practice. The system would monitor and store students’ activities such as usage time, 
chapters being accessed and average scores per chapter and time stamp them. When a student felt 
ready for the test, s/he was directed to a site similar to the practice one where they were able to 
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take the test online. Both, practice and final test had the same interface, engine and pool of ques-
tions. 

Clickers and peer instruction 
A total of 266 students in three sections of a business statistics course were taught by the same 
professor using clickers. Students were introduced to clickers in the course outline, in a Power-
Point file created by  i-clicker Company, and during the first class of the semester. In order to 
facilitate students’ preparation for each class, they were required to answer questions about how 
they prepared for that week’s class ad answer a few multiple choice questions about the chapter 
content. During the classes, the professor first explained a concept, then displayed the related 
multiple choice question, and asked the students to discuss their answers. While most of the stu-
dents participated in this peer instruction, some preferred to answer on their own. Students en-
tered their answers once they felt ready. After 1-2 minutes, the professor announced ending the 
voting, and then ended it. The votes were immediately displayed as a bar chart, and the professor 
indicated the correct answer. Unless most of the students answered correctly, the professor briefly 
explained the justification for the correct answer. In a class session of 2.5 hours, 5-8 clicker ques-
tions were asked. During the 24 hours after the class, students logged in their reflections of their 
learning experience online. 

Questionnaire 
Validated constructs (for both questionnaires) were adopted from different relevant prior research 
work (Venkatesh et al., 2002; Agarwal & Karahanna, 2000; Davis, 1989). The wording of items 
was changed to account for the context of the study. All items shown in the Appendix were 
measured using a 5-point scale with anchors for all of the questions from “Strongly disagree” to 
“Strongly agree”. 

Result and Discussion 

Affect and Intrinsic Motivation  
Affect and intrinsic motivation were measured by perceptions of fun, enjoyment, pleasantness, 
and interaction. In the online learning tool study, affect was reported to be primarily negative.  
Approximately half the students reported using the “learning tool” to be a nuisance, frustrating 
and stressful.  This was attributed mostly to the fact that the course contained a large number of 
chapters to study. Arkklein (2003) reported that negative affect caused the students to avoid the 
use of the “learning tool”.  

Figure 2 presents the items of affect and intrinsic motivation for the technology mediated class-
room using clickers and peer instruction. On all three items measuring affect and intrinsic motiva-
tion, approximately 65% of the students reported positively. Interestingly, the same percentage of 
students reported that participating in clicker and peer instruction bored them. This may be attrib-
uted to a misunderstanding of the question; while the question was about the use of clickers and 
peer instruction, the students may have responded about their perceptions of the course content.  
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Figure 2. Student Feedback on Affect and Intrinsic Motivation. 

The difference in affect and intrinsic motivation between the online course and clickers and peer 
insruction is from 50% to 65% respectively. In other words, students in the online course seemed 
to more negative by about 20%. There could be many reasons for that: 

• The online learning tool was an activity outside of the classroom while clickers were used 
in the classroom. Therefore, having more work to do outside the classroom most of the 
time might have led to negative affect and attitude with students 

• The online learning tool is repetitive with no variation and that has been shown to be a 
negative design aspect of any information system. On the other hand, face-to-face inter-
activity of clicker use, although follows the same process, is never exactly the same be-
cause it allows for spontaneity and inquiry 

• Motivation to use the online learning tool is purely individualistic. Namely, it was the 
percentage points gained doing the exercises. In other words, there is no peer or instructor 
support or collaboration to inspire or drive motivation. While when using clickers, it 
would take just one enthusiastic group member to motivate and engage the others. More-
over, the instructor can manage the motivation level by monitoring the interactivity and 
the classroom ambiance (so to speak) to decide when and how to intervene.  

Attitude and Extrinsic Motivation  
More than 80% of the students using the online learning tool perceived it as supporting their 
learning and thus were motivated to use it more regularly. The same percentage of students re-
ported that they used it more seriously because it is part of the grading scheme. Both the intrinsic 
and extrinsic motivation played an important role in using the online learning tool. 

Sixty percent of the students reported that the “learning tool” was helpful for understanding the 
course content, and that its advantages outweigh its disadvantages. Most students reported that 
the tool had little influence on their performance in other courses, and on feeling more productive 
by using it. This was due to the concept-focus of the topics in relation to the present course con-
trary to the other courses. On the other hand, 10% of the students did feel that the “learning tool” 
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would help them in other courses, improved the quality of their interaction with other students 
and felt more productive using it. 

As shown in Figure 3, approximately 67% of the students using clickers had positive attitude to-
wards it, with two thirds believing that it is beneficial and a good idea. Around 62% of the stu-
dents felt that using clickers is useful and has enhanced their learning of the content; however, 
significantly fewer students (50%) felt that it has improved their performance in the course. 

Although the difference in attitude between online learning tool and clicker and peer   instruction 
is small, there seems to be a clear indication that there is a split in the opinions related to the as-
sociation between clicker use and performance. This may be due to the course’s quantitative na-
ture. Business statistics is not an easy course and students are typically anxious about taking it. 

 
Figure 3. Student Feedback on Attitude and Extrinsic Motivation 

Exploratory Factor Analysis 
The exploratory factor analysis conducted in this study follows that of Saadé et al. (2007). The 
maximum likelihood estimation method was used in the three factor analyses conducted. At first, 
four factors were selected with no appropriate 4-factor loading. Then three factors were attempted 
still with the same results. Finally, two factors were selected and the resulting items were retained 
and presented herein. In this study, we used orthogonal rotation which tends to maximize the 
loadings on one factor and minimize the loading on the remaining factors.  The most commonly 
used rotation scheme for orthogonal factors is varimax, which attempts to minimize the number 
of variables that have high loadings on one factor. 

Factor Analysis 
First, we performed an initial factor analysis to observe the relationship among the four factors 
and their indicators. It was evident that two of the factors were loading well while the other two 
were not. The results indicated that external motivation and attitude were loading together while 
the loading of intrinsic motivation and affect were not clear. During subsequent factor analysis 
we rotated the matrix to improve our ability to interpret the loadings (to maximize the high load-
ing of each observed variable on one factor and minimize the loading on the other factors). We 
also analyzed the factor eigenvalues since the eigenvalue (presented in Figure 4) for a given fac-
tor reflects the variance in all the variables, which is accounted for by that factor (Nagpaul, 1999). 
The factors with eigenvalues greater than 1.0 contain acceptable variance among the observed 
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items while those with eigenvalues significantly less than 1.0 need to be dropped from the factor 
solution.  

Analysis of eigenvalues was done by considering a scree-plot, (Figure 5) which presents the 
number of factors that is possible to extract from the pool of items.  

Retained Solution 
Table 1 presents the 4 (a) and 2 (b) factor loadings for the clicker case (please refer to the appen-
dix for listing of variables corresponding to the codes). Factor loadings above 0.5 on respective 
items for online learning tool and clickers are presented in Table 1b. Table 1a shows that in the 
case of clickers, the four variables selected in this study are not discriminated and load only on 
two factors (table 1b). Items with high values are bolded to contrast the loading on their respec-
tive factor. Items that belong together have relatively higher loadings on the same factor.  

Table 1. Factor loadings on respective items 

a. Clickers and peer instruction – 4 factor loading) 

Code Factor1 Factor2 Factor3 Factor4 

PU1 0.762 -0.290 -0.244 0.100 
PU2 0.880 -0.273 -0.262 0.031 
PU3 0.757 -0.286 -0.294 0.283 

ATT1 0.661 -0.343 -0.338 0.576 
ATT2 0.704 -0.356 -0.401 0.219 
ENJ1 0.351 -0.873 -0.300 0.157 
ENJ2 0.416 -0.592 -0.558 0.102 
ENJ3 0.399 -0.594 -0.510 0.161 
AFF1 0.312 -0.445 -0.591 0.072 
AFF2 -0.137 0.121 0.427 -0.075 
AFF3 0.488 -0.489 -0.498 0.276 

 

b. Clickers and peer instruction – 2 factor loading) 

Code Factor1 Factor2 OLT - Loadings 

PU1 0.745 0.377 -0.556 
PU2 0.815 0.383  
PU3 0.843 0.386  

ATT1 0.761 0.514 0.666 
ATT2 0.760 0.516 0.672 
ENJ1 0.385 0.836 -0.574 
ENJ2 0.449 0.795  
ENJ3 0.416 0.804  
AFF1 0.344 0.696 -0.877 
AFF3 0.550 0.698 -0.650 

(See Saadé et al., 2007 for details to factor loadings for OLT) 

Table 1 shows that the affect and attitude in the online learning tool are represented more than the 
motivational variables. The opposite seems to be true for the clickers since the four original fac-
tors actually load on two factors and most interestingly, the motivational (intrinsic and extrinsic) 
constructs. Attitude in clickers loaded with extrinsic motivation while affect loaded with intrinsic 
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motivation. Moreover, the loading in the clicker case are much higher than those in the online 
learning tool case. 

 
Figure 4. Eigenvalues for factors reflecting variance in items  

(Left: online learning tool; Right: clickers) 

Limitation and Conclusion 
The study of dimensions that influence technology mediated learning under different contexts is 
scarce. In this study, we identified four constructs and associated items obtained from different 
theories and compared the factor structures obtained in the context of clicker and peer instructions 
usage in a face-to-face classroom and online learning tool used outside the classroom.  We ac-
knowledge that implications of our findings are only confined to the limits at which we interpret 
the results, and that these limitations must be acknowledged. 

The two studies have differences that have an impact on the extent to which they can be com-
pared. These differences are as follows: 

• From the participants’ perspective, differences in the sample of learners (sample size, and 
demographic controls) are not exactly the same even if they are similar 

• The nature of the courses involved is different; the online learning tool is used in an in-
troductory management of information systems course while clickers were used in an in-
troductory business statistics course.  

• The requirements to use the technology in each course is different; to use the online 
learning tool, students were required to learn many chapters and additional topics outside 
of the classroom, while the clicker activity occurred as part of the classroom time.  

• The questionnaire is not free from subjectivity. The respondents’ self-report measures 
used are not necessarily direct indicators of improved learning outcomes. Additionally, 
the loading of the factors in disagreement with the theory they originated from further 
implies to the possible problems with the items fitting within the context. In other words, 
although a proper validation process of the instrument was followed, the fact that the 
questions were collected from other research may not necessarily be precise and appro-
priate in the context of this study.   
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• Conclusions drawn are based on a specific technology usage as well as the process sur-
rounding its use and thus cannot be generalized to all learning technologies.  

Intrinsic and extrinsic motivation seems to be the dominant emotions in clicker 
use where students see the benefits of clickers and peer instruction while enjoy-

ing the process. 
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Appendix: Question items in the questionnaire. 
Construct Code Question 

Affect AFF1 I found that “Peer Instructions and Clickers” was enjoyable. 

 AFF2 The process of using “Peer Instructions and Clickers” was pleasant. 

 AFF3 I had fun using “Peer Instructions and Clickers”. 

Attitude ATT1 Using “Peer Instructions and Clickers” in the classroom was a good 
idea. 

 ATT2 Using “Peer Instructions and Clickers” in the classroom was benefi-
cial to me. 

Intrinsic  Motivation IM1 I had fun interacting with my classmates and teaching using “Peer In-
structions and Clickers”. 

 IM2 Using “Peer Instructions and Clickers” bores me. 

 IM3 I enjoy using “Peer Instructions and Clickers”. 

Extrinsic Motivation EM1 Using “Peer Instructions and Clickers” has enhanced my learning in 
the course. 

 EM2 I find “Peer Instructions and Clickers” useful. 
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