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EFFECTS OF MOTIVATIONAL ADAPTIVE INSTRUCTION ON MOTIVATION 
TOWARDS MATHEMATICS LEARNING AMONG LOWER SECONDARY 

SCHOOL STUDENTS 
 

By 
 

WONG SHU LING 
 

September 2018 
 

Chairman: Wong Su Luan, PhD 
Faculty: Educational Studies 
 

This quasi-experimental study sought to investigate effects of the motivational 
adaptive instruction (MAI) on students’ motivation towards mathematics among 
lower secondary students in a technology-enhanced learning context. A 
mathematics motivational adaptive instructional approach was designed in 
accordance with the Attention, Relevance, Confidence, and Satisfaction (ARCS) 
motivational model to improve students’ motivation towards mathematics 
learning. Geometer’s Sketchpad (GSP) was utilised in the study to foster a 
technology-enhanced learning environment. In this study, the motivation 
construct was constituted of four components, which were attention, relevance, 
confidence, and satisfaction. This study also determined the effectiveness of the 
MAI on retaining students’ motivation in learning mathematics. 
 

Non-equivalent control group design with pre-test, posttest, and delayed-posttest 
was adapted for the study. Two intact groups of Malaysian Form Two students 
were randomly assigned to either an experimental group or a comparison group. 
There were 20 students in each group and therefore 40 students were involved 
in the study. The treatment period was two weeks, and a delayed-posttest was 
conducted two weeks after the treatments were completed. Further, the Course 
Interest Survey (CIS) was used to measure students’ motivation which includes 
students’ attention, relevance, confidence, and satisfaction towards mathematics. 
The study yielded highly reliable and reliable internal consistency for the 
instrument at pre-test, posttest, and delayed-posttest. 
 

Analysis of Covariance (ANCOVA) was conducted to investigate the effects of 
the motivational adaptive instruction on students’ motivation towards 
mathematics while students’ pre-test scores were taken as covariate. There 
were no significant differences in overall motivation (F (1, 37) =1.58, p > .05), 
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attention (F (1, 37) = .38, p > .05), relevance (F (1, 37) = .02, p > .05), and 
confidence (F (1, 37) = .07, p > .05) mean scores between the experimental and 
comparison groups after pre-test scores were controlled. However, ANCOVA 
showed there was a significant difference in students’ satisfaction towards 
mathematics learning, F (1, 37) = 5.23, p < .05, between the experimental and 
comparison groups after the covariate was controlled. Paired t tests were 
conducted to compare the means of posttest and delayed-posttest to assess if 
there was retention of motivation two weeks after the treatments were completed. 
The absence of significant difference in motivation indicated that motivation 
towards mathematics were retained. However, the results should be interpreted 
with caution due to insignificant effects of the intervention on the constructs. 
 

The findings imply that the motivational strategies were not likely to improve 
students’ overall motivation significantly, but the strategies did enhance students’ 
satisfaction in mathematics learning. This study supports the efficiency on the 
motivational strategies in the ARCS model to improve students’ satisfaction 
toward mathematics in a technology-enhanced learning context. The findings 
imply that integration of technology in the learning process does not necessarily 
enhance motivation. The features of technology should be well understood and 
utilised with appropriate motivational strategies to enhance motivation in the 
classroom. This study strengthens the idea that teacher is a stimulus that is able 
to stimulate positive reactions towards a particular classroom or lesson. It is 
concluded that more time and constructive effort are required to advance 
students’ motivation while positive stimuli can be conditioned to help students 
anticipate mathematics lessons.  
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KESAN PENGAJARAN PENYESUAIN MOTIVASI PADA MOTIVASI 
PELAJAR TERHADAP PEMBELAJARAN MATEMATIK DI KALANGAN 

PELAJAR SEKOLAH MENENGAH RENDAH 
 

Oleh 
 

WONG SHU LING 
 

 September 2018 
 

Pengerusi: Wong Su Luan, PhD 
Fakulti: Pengajian Pendidikan 
 

Kajian eksperimen kuasi ini bertujuan untuk mengkaji kesan pengajaran 
penyesuaian motivasi (MAI) atas motivasi pelajar terhadap matematik di 
kalangan pelajar menengah rendah dalam konteks pembelajaran yang 
dipertingkatkan dengan penggunaan teknologi. Pengajaran penyesuaian 
motivasi ini adalah dirancang mengikut model motivasi Perhatian, Relevansi, 
Keyakinan dan Kepuasan (ARCS)  untuk  meningkatkan motivasi pelajar dalam 
pembelajaran matematik.  Geometer’s Sketchpad (GSP) telah digunakan dalam 
kajian ini untuk membina konteks pembelajaran yang dipertingkatkan dengan 
penggunaan teknologi. Dalam kajian ini, motivasi terdiri daripada empat 
komponen iaitu perhatian, relevansi, keyakinan dan kepuasan. Kajian ini juga 
mengkaji kesan MAI untuk mengekalkan motivasi pelajar dalam pembelajaran 
matematik. 
 

Reka bentuk eksperimen ialah kumpulan kawalan yang tidak bersamaan dengan 
ujian pretest, posttest dan posttest tertunda telah digunakan dalam kajian ini. 
Dua kumpulan pelajar Tingkatan 2 telah ditentukan sebagai kumpulan 
eksperimen atau kumpulan perbandingan secara rawak. Setiap kumpulan 
mempunyai 20 orang pelajar, jadi 40 orang pelajar telah terlibat dalam kajian ini. 
Tempoh masa perawatan bagi dua kumpulan adalah dua minggu dan posttest 
tertunda telah dijalankan dua minggu selepas perawatan telah tamat. 
Seterusnya, Soal Selidik Minat Kursus (CIS) telah digunakan untuk mengukur 
motivasi pelajar, termasuk perhatian, relevansi, keyakinan, dan kepuasan  
terhadap matematk. Instrumen CIS ini telah mengesahkan 
kebolehpercayaannya termasuk kegunnaan pada pretest, posttest dan posttest 
tertunda. 
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Analisis Kovarians (ANCOVA) telah dijalankan untuk menyiasat kesan 
pengajaran penyesuaian motivasi pada motivasi pelajar terhadap matematik 
apabila skor pada pretest diambil kira sebagai kovariat. Keputusan kajian ini 
menunjukkan perbezaan yang tidak signifikan antara kumpulan eksperimen dan 
kumpulan perbandingan bagi motivasi keseluruhan (F (1, 37) = 1.58, p > .05) 
terhadap matematik sementara skor pretest telah dikawal. Namun begitu, 
keputusan ANCOVA telah menunjukkan perbezaan yang signifikan bagi 
kepuasan pelajar terhadap pembelajaran matematik, F (1, 37) = 5.23, p < .05, 
antara kumpulan eksperimen dan kumpulan perbandingan selepas kovariat 
telah dikawalkan. Ujian-t pasangan telah dijalankan untuk menilai pengekalan 
motivasi selepas dua minggu rawatan telah tamat dengan membuat 
perbandingan min pada posttest dan posttest tertunda. Keputusan ujian tersebut 
telah menunjunkkan perbezaan yang tidak signifikan menyatakan bahawa 
motivasi terhadap matematik telah dikekalkan. Walau bagaimanapun, 
keputusan ini harus ditafsirkan dengan berwaspada disebabkan oleh kesan 
pengajaran penyesuaian motivasi yang tidak signifikan pada keseluruhan 
motivasi pelajar terhadap matematik.  
 

Penemuan kajian ini menunjukkan bahawa strategi motivasi tidak meningkatkan 
motivasi pelajar terhadap matematik dengan signifikan. Namun demikian, 
strategi motivasi telah meningkatkan kepuasan pelajar terhadap pembelajaran 
matematik dengan signifikan. Kesimpulannya, kajian ini menunjukkan bahawa 
lebih banyak masa dan usaha adalah diperlukan untuk mempertingkatkan 
motivasi pelajar terhadap matematik manakala rangsangan positif boleh 
membantu pelajar lebih berharapan pada pembelajaran matematik yang 
seterusnya.  
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CHAPTER 1  
 

INTRODUCTION 
 

 Background  
 

In Malaysia, mathematics is a compulsory subject for all primary and secondary 
school students, which is assessed in national examinations. Also, in Malaysia 
Education Blueprint 2013-2025, mathematics is greatly emphasized due to the 
focus on Science, Technology, Engineering, and Mathematics (STEM) 
education as the Ministry envisions to develop innovative thinkers and equip 
students with the ability to apply STEM skills when they encounter the challenges 
in the competitive global economy (Ministry of Education Malaysia, 2017). One 
of the initiatives from the Ministry is to raise student interest towards STEM 
education through new teaching and learning approaches and a strengthened 
curriculum (Ministry of Education Malaysia, 2017). In particular, mathematics 
education as a part of STEM education is discussed in this study. 
 

Over the years, the findings from Malaysian students’ participation in 
international assessments were used as input to improve the existing curriculum, 
teaching and learning approaches, and assessment methods (Ministry of 
Education Malaysia, 2013). In this way, the quality of educational outcomes can 
be evaluated and compared with that of other countries. In particular, Malaysia 
has participated in Trends in International Mathematics and Science Study 
(TIMSS), an international assessment of mathematics and science for fourth- 
and eighth-grade students, which takes place every four years. TIMSS is 
conducted by the International Association for the Evaluation of Educational 
Achievement (IEA). The aim of TIMMS is to assess curricular elements that are 
common to its participating countries (Mullis, Martin, Foy, & Arora, 2012). In 1999 
when Malaysia first participated in TIMSS, its eighth-grade students’ 
mathematics performance was above average with a mean score of 519, and 
Malaysia ranked 16th out of 38 countries (Ministry of Education Malaysia, 2013). 
However, over the following years, Malaysian eighth graders’ mathematics 
achievement in TIMSS showed a declining trend whereby in TIMSS 2011 they 
attained a low mean score of 440 and Malaysia ranked 26th out of 45 countries 
(Ministry of Education Malaysia, 2013). Nevertheless, in TIMSS 2015 the 
mathematics score improved by 25 points to an overall score of 465 (Mullis, 
Martin, Foy, & Hooper, 2016). Malaysia was one of the 18 countries which had 
shown improved mathematics performance in TIMSS 2015 as compared to 
TIMSS 2011 (Ministry of Education Malaysia, 2017). 
 

In addition, Malaysia has participated in the Program for International Student 
Assessment (PISA), which is a grand-scale international assessment that is 
conducted by the Organization of Economic Co-operation and Development 
(OECD) to measure students’ proficiency in mathematics, science, and reading 
every three years (OECD, 2014). The focus of PISA is students’ ability to apply 
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their knowledge in meeting real-world problems. The results in PISA 2009 
showed that nearly 60% of the 15-year-old Malaysian students who participated 
in the assessment were below the minimum benchmarks of mathematical 
literacy set by PISA, which is required to participate effectively and productively 
in life (Ministry of Education Malaysia, 2012). Later in PISA 2012, the 
mathematics performance was subpar again, and Malaysia was placed 52nd out 
of 65 participating countries, with a mean score of 421 that was below the OECD 
average (OECD, 2014). Besides, Malaysia ranked 39th out of 44 countries in the 
first assessment of PISA on creative problem-solving skills (OECD, 2014). In 
PISA 2015, the mathematics mean score was 446 while the OECD average was 
490 (Ministry of Education Malaysia, 2016). However, the performance data for 
Malaysia from PISA 2015 may not be comparable to the results from previous 
years due to a 51.4% weighted response rate from the initially sampled schools, 
which was below the response rate threshold of 65% set by PISA (OECD, 2017). 
In brief, the findings from these international assessments suggest that there 
have been fluctuations in Malaysian students’ mathematics performance. 
 

In both TIMSS and PISA reports, students’ attitudes, engagement, drive, and 
self-beliefs in mathematics learning have been discussed (Mullis et al., 2012; 
OECD 2014). Specifically, the PISA 2012 report explored the role of student 
engagement, students’ intrinsic motivation, instrumental motivation, and 
mathematics self-efficacy, of which motivation and engagement were taken as 
the driving force behind learning. The study reported that students who have low 
interest and do not anticipate a mathematics lesson generally do not excel at 
mathematics (OECD, 2014). Moreover, students’ enjoyment of and interest in 
mathematics can be influenced by classroom instruction and dynamics, and 
teachers’ decisions (OECD, 2014). Besides, in TIMSS, several affective domains 
such as students’ confidence in mathematics, students’ value of mathematics, 
students’ views on engaging teaching in mathematics lessons, and whether 
students like mathematics learning, constitute to students’ attitudes toward 
mathematics (Mullis et al., 2016). In short, the affective domain, such as 
motivation, has a pivotal role in mathematics learning as mathematics 
performance is correlated with students’ motivation.  
 

As a measure to enhance the teaching and learning of STEM across the 
education system, teachers are urged to use information and communications 
technology (ICT) tools more effectively to include additional resources and 
information (Ministry of Education Malaysia, 2013). For instance, the Ministry has 
spent almost RM 6 billion on ICT in education over the past decade (Ministry of 
Education Malaysia, 2012). Most of the fund was used to increase the number 
of computer labs to support English for Teaching Mathematics and Science 
(ETeMS) and to equip every school with a computer lab (Ministry of Education 
Malaysia, 2013). In a review done by the United Nations Educational, Scientific, 
and Cultural Organisation (UNESCO) in 2012, ICT has not been fully utilised in 
schools as it was mostly used as a word processing tool. Besides, nearly eighty-
percent of Malaysian teachers spent less than an hour a week on ICT in teaching 
and learning while only one-third of students perceived their teachers as regular 
ICT users in teaching (Ministry of Education Malaysia, 2012). Subsequently, the 
Ministry continues to work towards having all schools achieve the minimum 
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benchmark for ICT utilization to foster students’ higher order thinking and 
communication skills (Ministry of Education Malaysia, 2013). As such, in the 
Malaysia Education Blueprint 2013-2025, one of the measures is to ensure the 
fundamentals are in place. This entails providing ICT devices, network, and 
application; training teachers for ICT competencies; and strengthens curriculum 
and assessment for going toward intensive and innovative ICT usage in teaching 
and learning (Ministry of Education Malaysia, 2013). Therefore, the mathematics 
classroom in Malaysian public schools is undergoing a shift to technology-
enhanced learning.  
 

The mathematics performance of 15-years old or grade eight Malaysian students 
has shown fluctuations over the years. As reported by TIMSS and PISA, students’ 
attitudes and motivation toward mathematics are correlated with mathematics 
performance. Moreover, teachers play a role in promoting a learning 
environment in the classroom that is conducive to fostering students’ positive 
attitude or motivation toward mathematics. Meanwhile, the Ministry of Education 
Malaysia has taken measure to improve ICT infrastructure and teachers’ 
competency in ICT and pedagogical knowledge in STEM education. As 
motivation is one of the affective domains in learning, therefore, it is pertinent to 
explore the teaching approaches and instructional strategies that would improve 
students’ motivation toward mathematics in a technology-enhanced learning 
environment in Malaysian public schools.  
 

 Problem Statement 
 

Thien and Ong (2015) adopted PISA 2012 results and revealed that Malaysian 
students’ underperformed mathematics results were closely related to their high 
level of anxiety and low self-efficacy in mathematics learning. In particular, 
intrinsic motivation is associated with a difference of 20 score points in 
mathematics performance (Thien & Ong, 2015). As supported by Hidi and 
Renninger (2006) on the vital role of affective characteristics in governing the 
attention and engagement in achieving goals, mathematics professionals are 
concerning about the fading of students’ motivation mathematics learning. 
 

Moreover, 50% of the lessons in Malaysian classrooms were observed and 
described as unsatisfactory by the researchers from the Higher Education 
Leadership Academy at the Ministry of Higher Education (Ministry of Education 
Malaysia, 2013). The teaching approaches were claimed to have over-
emphasised preparation for examinations (Ministry of Education Malaysia, 2013). 
As a result, the instruction was not stressed on the relevance of learning to daily 
life, and it led to a decreased interest in STEM subjects (Ministry of Education 
Malaysia, 2013). 
 

Put together, students’ motivation in mathematics learning is lacking and fading 
as students have low self-efficacy, low intrinsic motivation, and lessons that are 
not stressing on relevance to daily life. Motivation is one of the affective domains 
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in learning that is positively related to students’ mathematics performance. This 
suggests that positive affect components should be considered in intervention 
programmes to enhance students’ positive affect, in this case, students’ 
motivation toward mathematics and eventually improve mathematics 
performance (Ng et al., 2012). Furthermore, Thien and Ong (2015) and Ismail 
and Awang (2012) urge teachers to refine and polish their instructional strategies 
to enhance students’ self-efficacy and motivation to decrease their anxiety in 
mathematics learning. On the other hand, the Ministry has provided a 
technology-enhanced learning (TEL) environment by building computers labs in 
schools (Ministry of Education Malaysia, 2013). The motivation towards 
mathematics within a Malaysian TEL context was studied and concluded as 
influential in improving students’ mathematical understanding (Abu Bakar, Ayub, 
Wong, & Tarmizi, 2010; Poh & Leong, 2014). In view of this, the incorporation of 
positive affect components in mathematics instructional interventions within a 
technology-enhanced learning context in Malaysia is necessary.  
 

It is, therefore, pertinent that a study be conducted to investigate the effects of 
motivational adaptive instruction in improving students’ motivation towards 
mathematics in a technology-enhanced learning environment.  
 

 Research Objectives 
 

The main aim of the study was to investigate the effects of motivational adaptive 
instruction on students’ motivation towards mathematics in a technology-
enhanced learning context. Specifically, this aim was supported by the following 
research objectives:  

1. To explore the motivational profile of mathematics learning for lower 
secondary school students;  

2. To investigate the effects of motivational adaptive instruction on 
students’ motivation towards mathematics learning; 

3. To investigate the effects of motivational adaptive instruction on 
retaining students’ motivation towards mathematics learning.  

 

Particularly, this study aimed to answer the following research questions: 
1. What is the motivational profile of mathematics learning for public lower 

secondary school students in Malaysia? 
2. Does the motivational adaptive instruction have an effect on students’ 

motivation towards mathematics learning?  
3. Does the motivational adaptive instruction have an effect on students’ 

attention towards mathematics learning? 
4. Does the motivational adaptive instruction have an effect on students’ 

sense of relevance towards mathematics learning? 
5. Does the motivational adaptive instruction have an effect on students’ 

confidence towards mathematics learning? 
6. Does the motivational adaptive instruction have an effect on students’ 

satisfaction towards mathematics learning? 
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7. Is there a significant difference in motivation between posttest and 
delayed-posttest? 

 

 Significance Of The Study 
 

The findings of this study are beneficial for mathematics teachers by informing 
their understanding of better classroom teaching practice to motivate students to 
learn mathematics. The instructional material that was developed from this study 
could be used as a reference for teachers to plan their instruction to achieve 
desirable learning outcomes and motivational objectives. The investigation of 
motivational effects of the adaptive instruction can notify mathematics teachers 
that it is possible to make a change in students’ motivation towards mathematics 
learning. Besides, the motivational strategies that were adopted in the study 
could serve as suggestions for teachers on how to incorporate motivational 
elements into their instruction as shown in this study.  
 

Moreover, the findings of the study can raise students’ awareness of their 
attitudes or motivation in learning mathematics. Students who understand the 
vital role of motivation in learning and who are aware of their motivational level 
in learning are more likely to tackle their motivational problems to achieve better 
results in mathematics. In other words, it is crucial to make students see that 
their motivation or attitudes towards the subject are closely related to the amount 
of effort they put into learning. Also, it is advantageous for students if their 
parents are more aware of the impact of motivation upon academic 
achievements. Parents play a major role in giving the support needed to motivate 
their children to learn and excel in learning.  
 

For policy makers, this study might provide them with another perspective about 
students’ role in learning. Apart from focusing on pushing students to perform 
better in mathematics, it is equally important to place great emphasis on students’ 
motivation as they can influence student achievement in the learning process. 
As such, authorities should consider the importance of students’ affective 
characteristics by upgrading the necessary facilities in schools to support 
teachers in their instructional planning. For example, providing graphic 
calculators, installing power sockets in the classrooms to afford the incorporation 
of ICT in instruction, as well as educating mathematics teachers about the 
development in the use of ICT for teaching and the importance of affective 
characteristics in learning. Further effort can be made on developing a 
mathematics module that takes motivation into account together with 
mathematics learning objectives. Certainly, mathematics modules should be 
designed systematically by analysing the mathematics proficiency and 
motivational profile of students. Nevertheless, there is no single solution to all 
motivational problems because different mathematics classrooms require 
different approaches. Nevertheless, this study intends to illustrate a motivational 
adaptive instructional design that could make a difference in students’ learning 
experience. 
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 Assumptions And Limitations 
The study was based on the following assumptions. First, it assumed all the 
subjects had the capacity to understand the measure of motivation instrument. 
The instrument was prepared in dual languages, which were English and Malay. 
Therefore, it assumed that the subjects were able to understand the instructions 
to complete the instruments and the listed items. Second, it assumed that all the 
subjects had the necessary technical abilities to complete the measure of 
motivation instrument such as choosing and ticking the response that would 
reflect themselves the best.  
 

The limitations of the study were summarised as follows. First, only two classes 
of Form Two students from two different public secondary schools in the state of 
Selangor, Malaysia were included. As such, the results from this study cannot 
be generalized beyond this group of students. Second, subjects who had not 
completed the measuring instruments were not included in the final data. The 
observations and measurements were conducted before and after the treatment. 
Therefore, for third limitation, the pretest, posttest, and delayed posttest settings 
might emerge testing effect as an internal validity threat. The further details of 
the threats are discussed in Chapter 3. 
 

 Definition Of Terms 
It was necessary to clarify the constitutive and operational definitions of the key 
terms in this study to provide a clear understanding and direction in the research 
process. These definitions are presented in this section as a reference to other 
researchers in generalizing the research findings in this study. Besides, these 
definitions can serve as a reference for other researchers to generalize the 
research findings in this study. 
 

1.6.1 Motivation 
 

According to Wigfield and Eccles (2000), motivation refers to one’s behaviour as 
the product of the degree that one values a task and the beliefs that one has 
about how well he or she can perform the task. In the ARCS model, motivation 
was defined as what people desire, what goals people opt to pursue, and how 
much effort they put in to execute the action, and hence motivation explains the 
magnitude and directions of people’s behaviour (Keller, 1987). This definition of 
motivation construct is constituted by the four components from the ARCS model, 
namely, attention, relevance, confidence, and satisfaction (Keller, 2010). In this 
study, motivation is operationally defined as students’ magnitude in attention, 
relevance, confidence, and satisfaction in learning mathematics. As such, 
motivation construct in this study is constituted from four components which are 
attention, relevance, confidence, and satisfaction. 
 

Attention. Attention is conceptualised as the arousal of curiosity by novel stimuli 
by Berlyne (1954). In the ARCS motivational model, attention refers to the 
combination of a variety of concepts which includes arousal theory, curiosity, 
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boredom, and sensation seeking to stimulate and engage students for learning 
(Keller, 2010). In this study, attention refers to students’ engagement level in 
learning mathematics. 
 

Relevance. In the expectancy-value theory, relevance is referred in the value 
aspect which is defined as how one perceives the attainment value, utility value, 
and intrinsic value of a learning task to oneself (Wigfield & Eccles, 2000). 
Relevance is defined as how one uses own goals, motives, and values to 
perceive attraction of a desired outcome whereby it often is from pragmatic 
perspective (Keller, 2010). In this study, relevance refers to students’ 
perceptions on the value or usefulness of mathematics content that they learnt 
in school.  
 

Confidence. In the ARCS model, confidence refers to one’s expectancies for 
success and one’s attribution of  success and failure (Keller, 2010). Moreover, 
confidence relates to belief in self as defined in self-efficacy, which refers to one’s 
perceptions of his or her own ability to perform a task successfully (Bandura, 
1994). Confidence also relates to one’s perceptions of control on the outcome of 
one’s behaviour whereby attribution of success might make to one’s ability or 
lucks (Weiner, 1985). In this study, confidence is defined as students’ 
perceptions of their ability to perform mathematical tasks successfully and 
control the outcomes of their mathematics activities.  
 

Satisfaction. In broad terms, satisfaction is defined as the feeling of mastery or 
pleasure after having succeeded at a task (Keller, 2010). In particular, 
satisfaction is related to sustaining motivation whereby it builds on the basis of 
conditioning theory and the interactions between extrinsic reinforcement and 
cognitive evaluation (i.e., comparing one’s situation to that of other’s) (Keller, 
2010). In this study, satisfaction refers to the extent to which students’ 
expectations are met by mathematics teachers’ feedback or conditioning 
reinforcement.  
 

1.6.2 Instructional Design 
 

Instructional design is defined as a systematic process for designing instruction 
based on what is known about “learning theories, information technology, 
systematic analysis, educational research, and management methods” 
(Morrison, Ross, Kalman, & Kemp, 2011, p. 6). According to Gagné, Briggs, and 
Wager (1992), instructional design refers to an arrangement of instructional 
events by considering the consistency and compatibility of technical knowledge 
at each point of decision making, such as different types of information and data, 
learning theories, and conditions of learning to support learners to achieve 
learning outcomes. In this research, instructional design refers to the systematic 
process of preparing subject content materials that aims to achieve mathematics 
learning objectives. 
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1.6.3 Motivational Design 
 

Motivational design is defined as the instructional design that considered an 
aspect of learning, which is students’ motivation and its influence on the learning 
experience (Hess, 2015). Keller (2010) defines motivational design as a process 
of arranging resources and a series of steps which aimed to improve motivation. 
This study adopted the definition of motivational design as the systematic 
process to develop a motivational lesson plan that aims to improve students’ 
motivation towards mathematics learning. 
 

1.6.4 Motivational Adaptive Instruction 
 

Park and Lee (2004) state that motivational adaptive instruction is a teaching 
approach that combines instructional plan and motivational plan to improve 
motivation. According to Keller (2010), motivational adaptive instruction refers to 
the teaching plans that have adopted motivational elements. This research 
defines motivational adaptive instruction as the mathematics instruction that 
implements the motivational strategies from the ARCS motivational model. 
 

1.6.5 Technology-Enhanced Learning 
 

Kirkwood and Prince (2014) define technology-enhanced learning as the 
situation where information and communication technologies are integrated into 
teaching and learning. As defined by Lee and Choi (2017), technology-enhanced 
learning refers to the approaches of integrating digital technology to improve the 
quality of learning. In this study, technology-enhanced learning refers to the 
learning context where Geometer’s Sketchpad is used in the teaching and 
learning of mathematics. 
 

 Summary 
 

This chapter discussed the background and context of this study, problem 
statement, research objectives and questions, significance of the study, 
assumptions and limitations, and definition of key terms in this study. 
Background of the study begins with Malaysian fluctuating mathematics 
performance at international assessment, and positive relationship between 
affective characteristics like motivation towards mathematics learning and 
mathematics performance. Problem statement was highlighted in terms of 
students’ lacking in motivation towards mathematics learning among Malaysian 
lower secondary students, and teaching approaches in Malaysian classroom that 
were not emphasising enough on the relevance of subject content to real life.  
Therefore, this study proposed a motivational adaptive instruction was designed 
in accordance with the ARCS motivational model to improve students’ motivation 
in mathematics learning. This study aims to investigate the effects of the 



© C
OPYRIG

HT U
PM

9 
 

motivational adaptive instruction on students’ motivation towards mathematics 
learning. 
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