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Abstract: Mathematics is one of an important tool for engineering and technology students to solve day-to-day problems in 

life in general and problems posed to them in engineering and technology courses in particular. To help them capture 

mathematical concepts use of appropriate instructional approach is equally important factor. Instruction supported by 

technological software is reported to be useful in general terms, but the importance on motivation is debated. To this end, 

Quasi-experiment research was conducted in Wolkite University to investigate MATLAB Software supported learning and 

students' motivation in learning Applied Mathematics II. Different instructional approaches: MATLAB Software supported 

traditional lecture method and MATLAB supported collaborative method were established for this purpose. Two intact classes, 

Mechanical engineering groups 1 and 2, were selected using a simple random sampling technique, each of which took specific 

intervention. The numbers of the students involved were initially 30 and 29 respectively. Both pre and post motivation Likert 

Scale items were prepared and administered to the respondents before and after treatment respectively. The results of the study 

show that there is no significant mean difference in students' motivation for learning mathematics between the two groups. 

Besides, there is no significant mean difference between the components of motivation except for intrinsic and extrinsic 

motivation that seeks further scrutiny. Reasons for non-significant difference were highlighted some of which included a lack of 

experience, and a lack of motivation to learn mathematics itself. The ability to manipulate technological software and access 

could also be noted that lay context at the center. 

Keywords: MATLAB Supported Learning Method, Students Motivation, Applied Mathematics 

 

1. Introduction 

Mathematics is one important tool for engineering and 

technology students to solve day-to-day problems in life in 

general and problems posed to them in engineering and 

technology courses [1] in particular. Motivation of the learner 

towards mathematics matters and is useful to address it. 

Technology might also contribute to motivation of students 

toward learning activities in STEM subjects [2]. To increase 

students' motivation one of the ways is to mediate instruction 

through technology. It helps students not only to concretize 

abstract concepts but also to configure concepts in a 

multidimensional ways [3] and abundant research suggests 

that students’ motivation is associated with teacher beliefs and 

technology integration practices [4]. It is further highlighted 

that ICT can escalate students motivation in self-directed 

learning aspects when using online learning resources [5]. 

It is obvious that motivation is an individual's internal status 

towards something. The internal status determines the strength 

of the relationship between input and output of the individual 

behavior. Motivation refers to the reason for an initiative of an 

individual's behavior toward a particular goal, to take part in a 

certain activity or serve as a fuel to achieve one goal [3]. It is 

considered as an important factor in affecting students' 
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academic performance. Motivation is a term used to describe 

the direction, intensity, initiation, and persistence of human 

behaviors [6]. If the motivation is ignored, teaching will be 

ineffective. So, in order to better understand the relationship 

between the instructional methods used in the classroom, 

students' motivation and learning mathematics in this study, 

the researchers reviewed related works of literature on 

students' motivation, particularly from expectancy, value and 

affective point of view [7]. 

Pintrich and De Groot proposed a model called a cognitive 

model for motivation [8]. In this model, they clearly indicated 

that the intensity of an individual's motivation determines to 

execute good or bad learning strategies. In support of this idea, 

there are works of literature that indicate motivation and learning 

strategies affect student's learning performance [9, 10]. 

Successful learning of students is consistently associated with 

their motivation [11]. 

Literature classified components of motivation into value, 

expectancy and affect [12]. On top of this, the researchers 

indicate that the issue of value can be influenced by intrinsic 

goal orientation, extrinsic goal orientation, and task value [9]. 

An issue of expectancy is affected by self-efficacy for learning 

and beliefs about learning whereas the affective aspect of 

motivation is affected anxiety [9, 13]. 

Intrinsic motivation refers to do something based on his/her 

inherent interest to be satisfied. This means the individual 

does not depend on the outside stimulus. Extrinsic motivation 

refers to do something based on an external to initiatives to 

gain something. Most of the time, it is supported by external 

stimuli to do a given activity. The stimuli can be appreciation, 

praise, reward and so forth [14, 15]. The basic difference 

between intrinsic and extrinsic motivation is doing something 

because of inherently interesting and external outcomes [15]. 

Intrinsic motivation results in high-quality learning and 

creativity in the teaching-learning process than extrinsic 

motivation [14]. However, both intrinsic and extrinsic 

motivations are equally important [15]. 

2. Statement of the Problem 

These days, most of the scientific researcher point out 

mathematical software, whether being in a programming way 

or teaching the topics in various effects (like graph, 

computation, etc.) can facilitate not only the comprehension of 

mathematical concepts but also increasing the motivation of 

students and the trust of oneself [16]. A paradigm shift 

regarding appropriate implementation of technology in 

education is also felt to be necessary to ensure a successful 

21st century classroom and to set up students for success in 

their future careers [17]. 

A study reveals that the utilization of software technology 

increases students' motivation. There is a positive relationship 

between technology and students' motivation, and also there is 

a direct association between students' motivation and learning 

mathematics [18]. Technology increases motivation and 

retention of subject matters [19]. 

However, technology might contribute to motivation of 

students toward learning activities, whose effect might be 

different across different types of schools [2] and types of 

technologies as adequate provision of required technology 

facilities which are effectively utilized for instructional 

facilitation [20] is important. Thus, in this study, the 

researchers used MATLAB software supported learning in 

combination with collaborative methods and traditional 

lecture methods to explore how these increase students' 

motivation to learn mathematics. 

3. General Objective 

The general objective is to explore the effect of the use of 

MATLAB supported learning on students’ motivation. The 

following are the specific objectives of the study: 

1. To investigate whether there is a significant difference in 

the motivation of students in Applied Mathematics using 

MATLAB supported learning in combination with a 

traditional lecture method and MATLAB supported 

learning in combination with collaborative method. 

2. To examine the motivation and components of 

motivation of those with and without MATLAB 

supported learning. 

4. Research Hypothesis 

Base on the statement of the problem the following research 

hypotheses were developed to carry out the study: 

1. There is no significant mean difference between 

pre-motivation and post-motivation for the experimental 

group using MATLAB supported learning in 

combination with a traditional lecture method and 

MATLAB supported learning in combination with 

collaborative method. 

2. There is no significant mean difference between the 

components pre-motivation and post-motivation of the 

experimental groups using MATLAB supported learning 

in combination with collaborative method and that of the 

traditional lecture method. 

5. Material and Methods 

A quasi experimental designwas conducted to explore 

students' motivation through supporting the instructional 

approach with MATLAB software. The researchers adopted 

both pre- and post- motivation from Lius and Lin's work with 

a relevant edition [6]. The adopted motivation scale items 

were classified into three major components (i.e. value, 

expectancy and affect) whereas each component was again 

classified into different sub-components. Value was divided 

into three sub-components (i.e. intrinsic goal orientation (5 - 

items), extrinsic goal orientation (6 - items) and task value (5 - 

items)), expectancy was divided into two sub components (i.e. 

self efficacy for learning (6 - items) and beliefs for learning (5 

- items)) and component of affect could be considered as 

anxiety (4 - items). Pre-motivation helps the researcher to 

know the motivation of the students to learn mathematics in 
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general, whereas the post-motivation helps to know the 

students' motivation to learn mathematics using MATLAB 

software supported learning. 

Two intact classes from school of engineering and 

technology department, Wolkite University, were chosen 

(Mechanical engineering group 1 and group 2). Both groups 

were selected through simple random sampling techniques. 

The number of students involved in this study was 30 and 29 

that finally reduced into 27 and 26respectively. The reliability 

of pre-motivation was	� = 0.807. The post –motivation item 

was an extension of pre-motivation to MATLAB supported 

learning method. 

6. Results and Discussion 

a. Descriptive statistics for Motivation 

The general descriptive statistics for pre-motivation and 

post-motivation were given in order to investigate students' 

motivation towards learning mathematics and learning 

mathematics through MATLAB supported methods. The 

motivation was composed of six different components. 

Those are intrinsic, extrinsic, task value, belief, self-efficacy, 

and anxiety. Data were collected from Mechanical 

Engineering group one (MATLAB supported learning in 

combination with traditional lecture method group) and 

Mechanical Engineering group two (MATLAB supported 

learning in combination with collaborative method group). 

All students in those two intact classes were considered as a 

respondent. In general, the following Table 1 and Table 2 

describe the details of descriptive statistics of pre- and post - 

motivation respectively of both groups undergone through 

MATLAB supported learning. 

Table 1. Descriptive statistics of the responses from both groups in Learning Mathematics. 

 Group N Mean Std. Deviation Std. Error Mean 

Pre-intrinsic 
Mechanical group 1 27 4.0667 .46740 .08995 

Mechanical group 2 26 4.0385 .48996 .09609 

Pre-extrinsic 
Mechanical group 1 27 3.8833 .57183 .11005 

Mechanical group 2 26 3.6796 .64126 .12576 

Pre-task 
Mechanical group 1 27 3.7704 .67642 .13018 

Mechanical group 2 26 3.7231 .69530 .13636 

Pre-belief 
Mechanical group 1 27 3.9200 .66151 .12731 

Mechanical group 2 26 3.6208 .70209 .13769 

Pre-self 
Mechanical group 1 27 3.5704 .75997 .14626 

Mechanical group 2 26 3.5077 .77816 .15261 

Pre-anxiety 
Mechanical group 1 27 3.3148 .79841 .15365 

Mechanical group 2 26 3.1442 .90325 .17714 

Pre-total 
Mechanical group 1 27 3.7737 .41587 .08003 

Mechanical group 2 26 3.6227 .35709 .07003 

 

Table 1 shows the mean, standard deviation and standard 

error for the pre-motivation. The table indicates that across all 

components of motivation (i.e. intrinsic, extrinsic, task value, 

belief, self-efficacy, and anxiety) mechanical engineering 

group 1 student has a higher mean score than mechanical 

engineering group 2 students. This reveals that before any 

treatment was given to both groups, mechanical engineering 

group 1 has better motivation than mechanical engineering 

group 2 to learn mathematics. The mean score of each 

component of motivation to learning mathematics is greater 

than (M=3.00) and some of the variations range up-to 0.90325 

which counteracts to demand further analysis. 

Table 2. Descriptive statistics of the responses from both groups on learning Mathematics Supported by MATLAB. 

 Group N Mean Std. Deviation Std. Error Mean 

Post-intrinsic 
Mechanical group 1 27 3.5185 1.04109 .20036 

Mechanical group 2 26 3.6692 1.03064 .20212 

Post-extrinsic 
Mechanical group 1 27 3.5489 1.02066 .19643 

Mechanical group 2 26 3.7181 .94173 .18469 

Post-task 
Mechanical group 1 27 3.8741 .90833 .17481 

Mechanical group 2 26 3.7308 .90145 .17679 

Post-belief 
Mechanical group 1 27 3.8693 .89614 .17246 

Mechanical group 2 26 3.6854 .76620 .15026 

Post-self 
Mechanical group 1 27 3.9407 .90946 .17503 

Mechanical group 2 26 3.5538 .85287 .16726 

Post-anxiety 
Mechanical group 1 27 3.8889 1.09486 .21071 

Mechanical group 2 26 3.3462 .87772 .17213 

Post-total 
Mechanical group 1 27 3.7667 .79556 .15311 

mechanical group 2 26 3.6227 .75908 .14887 

 

Table 2 shows the mean, standard deviation and standard 

error for the post-motivation. The table indicates that across 

all components of motivation (i.e. intrinsic, extrinsic, task 

value, belief, self-efficacy, and anxiety) mechanical group 1 

student has a higher mean score than mechanical group 2 

students except on intrinsic and extrinsic motivation. This 
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reveals that after treatments were given to each group, 

mechanical engineering group 1 got still better motivation 

than mechanical engineering group 2 to learn mathematics 

through MATLAB supported learning except on intrinsic and 

extrinsic motivation. This implies that MATLAB supported 

learning in combination with the collaborative learning 

approach is better to approach to increase students' intrinsic 

and extrinsic motivation. Besides, the mean score of each 

component of motivation to learning mathematics is greater 

than (M=3.00) and some of the variations range up-to 1.09486 

which counteracts to demand further analysis. 

b. Inferential Statistics test for Motivation 

The motivation adapted from Liu and Linwas an ordinal 

data of five levels. The normality of the data was checked 

using skewness of the distribution for 31 items and all items 

lied between -1 and +1. This indicates the data is distributed 

approximately normal. Therefore, the researcher can use 

parametric inferential statistics tests. 

In order to test the hypothesis and compare the gain mean 

score of motivation and components of motivation of 

students in mathematics without using MATLAB supported 

learning which was a pre-motivation items and after 

MATLAB supported learning were employed. For the within 

group paired sample t-test and for the between groups of 

treatment an independent sample t-test were used. 

H0[1]: There is no significant mean difference between 

pre-motivational and post-motivational for the experimental 

group using MATLAB supported learning against the 

traditional lecture method group. 

H0[2]: There is no significant mean difference between 

components of pre-motivational and post-motivational for the 

experimental group using MATLAB supported learning 

against the traditional lecture method group. 

The data collected from the respondents were independent 

and normally distributed. So, paired sample t-test was 

employed to compare the mean gain of the pre-motivation 

with the post-motivation of the experimental group using 

MATLAB supported learning with a traditional lecture 

method. 

Table 3. Paired sample test of the mean scores of the pre-motivation and post-motivation within MATLAB supported learning with the traditional lecture method 

group. 

  Mean N Std. Std. Error T Df P 

Pair 1 
Pre-intrinsic 4.0667 27 .46740 .08995 

2.678 26 .013 
Post-intrinsic 3.5185 27 1.04109 .20036 

Pair 2 
Pre-extrinsic 3.8833 27 .57183 .11005 

1.562 26 .130 
Post-extrinsic 3.5489 27 1.02066 .19643 

Pair 3 
Pre-task 3.7704 27 .67642 .13018 -.552 26 .585 

Post-task 3.8741 27 .90833 .17481    

Pair 4 
Pre-belief 3.9200 27 .66151 .12731 .319 26 .752 

Post-belief 3.8693 27 .89614 .17246    

Pair 5 
Pre-self 3.5704 27 .75997 .14626 -1.788 26 .086 

Post-self 3.9407 27 .90946 .17503    

Pair 6 
Pre-anxiety 3.3148 27 .79841 .15365 -2.586 26 .016 

Post-anxiety 3.8889 27 1.09486 .21071    

Pair 7 
Pre-total 3.7737 27 .41587 .08003 .048 26 .962 

Post-total 3.7667 27 .79556 .15311    

 

The administered pre- and post-motivational to examine the 

students’ motivation toward learning mathematics and 

learning mathematics using MATLAB supported learning in 

combination with traditional lecture method ranging from 1 

(strongly disagree) to 5 (strongly agree) were used as they are 

for positive statements and reversed for the negative 

statements assigning 1 (strongly agree) to 5 (strongly 

disagree). From the paired samples statistics the mean scores 

of both pre-motivation and post-motivation of students were 

above 3 indicating that students have good motivation for both 

learning mathematics and learning mathematics supported by 

MATLAB. 

Table 3 shows that the total means of the pre-motivational 

(M=3.7737) is almost the same as the total means of the post 

motivational (M=3.7667). However, the paired sample t-test 

between pre- and post-motivation of students show that t 

(26)=.048, p=.962 and this indicates there is no significant 

difference between the mean scores of pre- and 

post-motivation of students learning through MATLAB 

supported learning with a traditional lecture method. 

Regarding components of the motivation scale, Table 3 

shows that the paired sample t-test value are t (26)=2.678, 

p=.013 for intrinsic and t (26)=-2.586, p=.016 for anxiety. 

This indicates that there is a significant mean difference 

between pre-intrinsic and post-intrinsic motivation, and 

similarly, there is a significant mean difference between 

pre-anxiety and post-anxiety components of motivation. 

The result in Table 3 shows that students' motivation to 

learn mathematics did not show significant improvement after 

they exposed to MATLAB technology. This shows that 

students have lacked the motivation to use MATLAB software 

in the teaching and learning platform because they were 

beginners to use MATLAB software in the classroom to learn 

mathematics. Mathematical software, whether being in a 

programming way or teaching the topics in various effects 

(like graph, computation, etc.) can be facilitated not only for 

the comprehension of mathematical concepts but also for 

increasing the motivation of students and the trust of oneself 

[16]. In contrast, the result of this study reveals that there is no 

significant mean difference between students' motivation. 

This might be due to various reasons some of which could be 

lack of students' experience and they are new to such kinds of 
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instructional environments. 

Table 4. Paired sample test of the mean scores of the pre-motivation and post-motivation within MATLAB supported learning with a collaborative method group. 

  Mean N Std. Std. Error t df P 

Pair 1 
Pre-intrinsic 4.0385 26 .48996 .09609 

1.576 25 .127 
Post-intrinsic 3.6692 26 1.03064 .20212 

Pair 2 
Pre-extrinsic 3.6796 26 .64126 .12576 

-.203 25 .840 
Post-extrinsic 3.7181 26 .94173 .18469 

Pair 3 
Pre-task 3.7231 26 .69530 .13636 -.042 25 .967 

Post-task 3.7308 26 .90145 .17679    

Pair 4 
Pre-belief 3.6208 26 .70209 .13769 -.344 25 .734 

Post-belief 3.6854 26 .76620 .15026    

Pair 5 
Pre-self 3.5077 26 .77816 .15261 -.198 25 .845 

Post-self 3.5538 26 .85287 .16726    

Pair 6 
Pre-anxiety 3.1442 26 .90325 .17714 -.858 25 .399 

Post-anxiety 3.3462 26 .87772 .17213    

Pair 7 
Pre-total 3.6227 26 .35709 .07003 .000 25 1.000 

Post-total 3.6227 26 .75908 .14887    

 

The following hypotheses show the difference between 

pre-motivation and post-motivation for MATLAB supported 

learning in combination with a collaborative method 

H0[3]: There is no significant mean difference between 

pre-motivational and post-motivational for the experimental 

group using MATLAB supported learning with collaborative 

method. 

H0[4]: There is no significant mean difference between 

components of pre-motivational and post-motivational for the 

experimental group using MATLAB supported learning with 

collaborative method. 

The data collected from the respondents were independent 

and normally distributed. So, paired sample t-test was 

employed to compare the mean gain of the pre-motivation 

with the post-motivation of the experimental group using 

MATLAB supported learning with the collaborative method 

[12]. 

The data for pre- and post-motivational to examine the 

students’ motivation toward learning mathematics and 

learning mathematics using MATLAB supported learning in 

combination with collaborative method ranging from 1 

(strongly disagree) to 5 (strongly agree) for positive 

statements and vice-versa for negative statements that is 1 

(strongly agree) to 5 (strongly disagree). Paired samples 

Statistics shows the mean scores of both pre-motivation and 

post-motivation of students were above 3. Table 4 shows that 

the total means of the pre-motivational (M=3.6227) is almost 

the same as the total means of the post motivational 

(M=3.6227). This indicates that students seem to have the 

same level of motivation for both learning mathematics 

through conventional methods and learning mathematics 

through MATLAB supported approaches. 

The paired sample t-test between pre- and post-motivation 

of student shows that t (25)=.000, p=1.000 which indicates 

that there is no significant difference between mean scores of 

pre- and post-motivation. This result shows that students' 

motivation to learn mathematics and learning mathematics 

supported by MATLAB technology is almost the same. This 

result disagrees with the research work of Taleba, Ahmadib, 

and Musavi which indicates the utilization of mathematical 

software in the classroom increasing the motivation of 

students [16]. 

Moreover, the researchers tried explore if the result is same 

across the components of motivation. For this purpose the 

researchers used an independent sample t-test in order to test 

the significance of the mean difference between pre- and post 

motivation of MATLAB supported learning in combination 

with the collaborative method and traditional lecture method. 

The following hypotheses were examined. 

H0[5]: There is no significant mean difference between 

pre-motivation for the experimental groups using MATLAB 

supported learning in combination with collaborative method 

and traditional lecture method. 

H0[6]: There is no significant mean difference between 

components of pre-motivation for the experimental groups 

using MATLAB supported learning in combination with 

collaborative method and traditional lecture method. 

Table 5. Independent sample test of the mean difference of the pre-motivation of MATLAB supported learning with traditional lecture method and MATLAB 

supported learning with collaborative method. 

 Group N Mean Std. Std. Error t df P 

Pre-intrinsic 
Mechanical group 1 27 4.0667 .46740 .08995 .214 

 

51 

 

.831 

 Mechanical group 2 26 4.0385 .48996 .09609 

Pre-extrinsic Mechanical group 1 27 3.8833 .57183 .11005 1.222 51 .227 

 Mechanical group 2 26 3.6796 .64126 .12576    

Pre-task Mechanical group 1 27 3.7704 .67642 .13018 .251 51 .803 

 Mechanical group 2 26 3.7231 .69530 .13636    

Pre-belief Mechanical group 1 27 3.9200 .66151 .12731 1.598 51 .116 

 Mechanical group 2 26 3.6208 .70209 .13769    

Pre-self Mechanical group 1 27 3.5704 .75997 .14626 .297 51 .768 
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 Group N Mean Std. Std. Error t df P 

 Mechanical group 2 26 3.5077 .77816 .15261    

Pre-anxiety Mechanical group 1 27 3.3148 .79841 .15365 .729 51 .469 

 Mechanical group 2 26 3.1442 .90325 .17714    

Pre-total Mechanical group 1 27 3.7737 .41587 .08003 1.416 51 .163 

 Mechanical group 2 26 3.6227 .35709 .07003    

 

Table 5 shows that the mean of Mechanical group one 

students (learned through MATLAB supported learning in 

combination with the traditional lecture method) had a greater 

mean score than that of Mechanical group 2 students (learned 

through MATLAB supported learning in combination with the 

collaborative method) across all components and total 

motivation. From the same table, an independent sample t-test 

indicates that each component and total motivation were not 

statistically significant differences between groups on 

learning mathematics. 

Moreover, the analysis of the post-motivation among 

MATLAB supported groups were tested using independent 

sample t-test across Mechanical group one that learned 

through MATLAB supported learning in combination with 

traditional lecture method and Mechanical group 2 learning 

through MATLAB supported learning in combination with the 

collaborative method. For this purpose, the following 

hypotheses were checked. 

H0[7]: There is no significant mean difference between 

post-motivational for the experimental groups using 

MATLAB supported learning in combination with the 

traditional lecture method and collaboration method. 

H0[8]: There is no significant mean difference between the 

components of post-motivational for the experimental groups 

using MATLAB supported learning in combination with the 

traditional lecture method and collaboration method. 

Table 6. Independent sample test of the mean difference of the post -motivation of MATLAB supported learning with traditional lecture method and MATLAB 

supported learning with collaborative method. 

 Group N Mean Std. Std. Error t Df P 

Post-intrinsic 
Mechanical group 1 30 3.5185 1.04109 .20036 

-.529 51 .599 
Mechanical group 2 29 3.6692 1.03064 .20212 

Post-extrinsic Mechanical group 1 27 3.5489 1.02066 .19643 -.627 51 .534 

 Mechanical group 2 26 3.7181 .94173 .18469    

Post-task Mechanical group 1 27 3.8741 .90833 .17481 .576 51 .567 

 Mechanical group 2 26 3.7308 .90145 .17679    

Post-belief Mechanical group 1 27 3.8693 .89614 .17246 .801 51 .427 

 Mechanical group 2 26 3.6854 .76620 .15026    

Post-self Mechanical group 1 27 3.9407 .90946 .17503 1.596 51 .117 

 Mechanical group 2 26 3.5538 .85287 .16726    

Post-anxiety Mechanical group 1 27 3.8889 1.09486 .21071 1.986 51 .052 

 Mechanical group 2 26 3.3462 .87772 .17213    

Post-total Mechanical group 1 27 3.7667 .79556 .15311 .674 51 .504 

 Mechanical group 2 26 3.6227 .75908 .14887    

 

Table 6 shows that the mean of Mechanical group one 

students (who learned through MATLAB supported learning 

in combination with the traditional lecture method) had a 

greater mean score than Mechanical group 2 students (who 

learned through MATLAB supported learning in combination 

with the collaborative method) across all components of 

motivation except for intrinsic and extrinsic motivation. From 

the same table, an independent sample t-test indicated, 

t-values for each component of motivation were not 

statistically significant differences between groups on 

learning mathematics supported by MATLAB in combination 

with the traditional lecture method. This implies that learning 

mathematics supported by MATLAB does not motivate 

students. This could be because students were novices for 

technology-supported learning in general and MATLAB 

supported learning in particular. In contrast to this result, a 

prior study revealed that the utilization of software technology 

increases students' motivation. There is a positive relationship 

between technology and students, and also there is a direct 

association between motivation and learning mathematics 

[18]. Technology increases motivation and retention of subject 

matters [19]. Such a contending results need to be explored 

further to help explore associated predictors of variation. 

7. Conclusion 

There is no significant difference between the mean scores 

of pre-motivation and post- motivation within MATLAB 

supported learning in combination with the traditional lecture 

method. Similarly, there is no significant mean difference 

between components of motivation within MATLAB 

supported learning in combination with traditional lecture 

method except between pre-intrinsic and post-intrinsic 

motivation, and between pre-anxiety and post-anxiety 

components of motivation. 

There is no significant difference between the mean scores 

of pre-motivation and post- motivation within MATLAB 

supported learning in combination with the collaborative 

method. Similarly, there is no significant mean difference 

between components of motivation within MATLAB 

supported learning in combination with the collaborative 

method. 

There is also no significant difference between the mean 

scores of pre-motivation and post- motivation between 
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MATLAB supported learning groups before and after the 

intervention. Moreover, there is no significant difference 

between the mean scores of components of pre-motivation and 

post- motivation between MATLAB supported learning 

groups except for the affective part that is anxiety. 

Literature indicates that statistical and mathematical 

software had a positive effect on students' motivation. In 

contrast to this, this study shows that supporting instructional 

approaches with MATLAB software did not bring a 

significant difference in students' motivation to learn 

mathematics. This might happen due to a lack of experience, 

and a lack of motivation to learn mathematics in general. 

These also indicate the need for further investigation by 

dissociating the components of motivation and at expanded 

groups for the purpose of generalizability or identification of 

contextual factors of indication. 
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