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ABSTRACT 

The objective of this study was to investigate the relationship among perception of 
mathematics classroom environment, mathematics intrinsic motivation, and mathematics 
achievement in the cOl,lrse Calculus-I for first year students in th e Faculty of Science, 
Addis Ababa University. The study employed survey methodology to obtain the self-reports 
of 248 first year students of the departments of computer science, statistics, and earth 
science who were selected using stratified random sampling technique. The data were 
collected using perception of mathematics classroom environment questionnaire and 
mathematics intrinsic motivation inventolY which were developed for the purpose of this 
stu.dy. Mathematics grades of the participants for the course Calculus-I were also obtained 
from offiCial records. Descriptive statistics, correlation, multiple regression analysis, and 
step-wise regression analysis were used with the help of SPSS 15 to analyze the data. 
There were positive and significant relationships among perception of mathematics 
classroom environment, mathematics intrinsic motivation, and mathematics achievement 
for science first year students. Among the factors of perception of mathematics classroom 
environment, student engagement was the best predictor of mathematics intrinsic 
motivation and mathematics achievement, Significant gender differences in mean scores of 
perception of mathematics classroom environment, mathematics intrinsic motivation, and 
mathematics achievement were found for science first year stude;)ts in favor of males. 
Analysis at department level has revealed significant gender differences in mean scores of 
perception. of mathematics classroom environment and mathematics intrinsic motivation 
for computer science first year students in favO! of males. In each of statistics and earth 
science departments male and female first year students perceived their mathematics 
classroom environment Similarly and had similar level of mathematics intrinsic motivation, 
Significant gender differences in mean mathematics achievement score were found in the 
three departments separately. Based on the results some recommendations are forwarded. 
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1.1 Background of the Study 

CHAPTER ONE 

INTRODUCTION 

Students' perception of classroom environment is the feeling, belief, or image students have 

about the classroom enviromnent while they are learning. It is the awareness of students for 

their activities, interactions, the amount of help and information they obtain from their 

instructor and their involvement in the classroom learning process. This is very important to 

achieve the goals of learning. 

It is important to note that theoretical and empirical work on this area focus on students' 

perceptions of mathematics classroom environment (i.e., the psychological enviromnent) 

rather than the physical enviromnent itself, because it is students' perception that is presumed 

to play the more important role in motivating the students thereby learning and achieving 

better. For classroom practitioners and theorists interested in pedagogy, it would seem 

obvious that psychosocial enviromnent has the potential to influence many outcome variables 

(Donnan et aI. , 2002). 

Students' perception of classroom enviromnent may have several dimensions. Teacher­

student relationships explained by their connectedness, teacher support and communication 

sk i lis, and students' engagement in the classroom activities are some of the dimensions of the 

students' perception of classroom environment which are the main interest in this study. The 

underlyi ng assumption here is that influences on these dimensions as perceived by students 

influence their perception of classroom environment. 

M.ost studi es investigating classroom goal structure have used students ' perception of 

classroom environment theorizing that student perceptions affect their cognition, affect, and 

behavior (e.g., Ames & Archer, 1988; Ryan et aI., 1998). Fry and Cae (1980) found 

substantial relationships between students' perception of classroom environment dimensions 

and student self-reports of academic motivation factors . A wealth of evidence now exists 



regarding the importance of students' perception of classroom envirorunent for their 

motivation and learning (Bong, 2005). 

Educators and theori sts agree that learning involves the active process of integrating and 

organizing new information, constructing meaning, and monitoring comprehension in order to 

develop a sound understanding of subject matter (Meece et aI., 1988). This implies that the 

students' positive perceptions of mathematics classroom envirolmlent may help first year 

students to easily adj list themselves to the new environment and achieve the:r learning 

object ives. 

Research indicates that academic achievement and student behavior are influenced by the 

quality of teacher-student relationships (Jones & Jones, 2001 in Burden, 2003, p . 92). A 

secure and close relationship between a teacher and a student may help the student to easily 

approach, ask help, and to free ly engage in class acti vities . In a study of perceived teacher 

support of students' questioning in the co llege classrooms, Karabenick and Sharma (1994) 

fo und that students who perceived greater support also reported being more motivated and 

active in the learn ing process. 

There is reason to conj ecture that social climates of classrooms perceived to be characteri zed 

by high teacher control may be associated with a passive academic orientation, and anti­

school motivation. On the other hand, classroom environments perceived to be high in teacher 

support, invo lvement, and affi liation might produce a classroom environment that is related to 

high student motivation for self-improvement and asse11ive participation in academic pursuits 

(Fry & Coe, 1980). But a local study conducted by Amare (2001) indicates that students carry 

out a school task in classroom better when they are controll ed by their teachers than when 

they are allowed to control themselves, a result the writer believes to be true in the Ethiopian 

context. 

Active effortfu l invo lvement on the part of the leamer is the critical link between teacher 

behav io r and student achievement and from this viewpoint .what the student does is a more 

important determinant of learning than what the teacher does (Shuell , 1986 in Solmon, 1996). 

2 



Researchers have found that students in classrooms which are perceived as high in student 

involvement and teacher suppot1 earned higher average grades (Moos & Moos, 1978). 

Students must be intrinsically motivated to achieve the goals of leaming a course material, 

because what students do in the classroom is a more important determinant of learning as 

Solmon (1996) noted. Intril1Sic motivation refers to engagement in actions for their own sake 

with the only tangible benefit being outcomes such as pleasure, leaming, satisfaction, interest, 

or challenge (Wang, 2001; Pintrich & Shunk, 2002, p.245). 

Motivational patterns are like exerting eff0l1, seeking challenging tasks, persisting in the face 

of difficulty, and attribu ting success to effot1 (So lmon, 1996). Changes in these patterns may 

in Iluence the intri Ilsic motivation of students. Thus, academic intrinsic motivation for a course 

can be defined as the enjoyment of learning the course characterized by devoting effort, 

persisting longer, curiositylinterest, preference of challenging/difficult tasks, and sense of 

competence in the course. 

Intrinsically motivated students participate III learning and study hard because they are 

curious and interested in the course they learn. Regarding this LWllsden (1994) in Gamma 

(2005) noted that the course material is interesting, challenging, and the student receives some 

kind of satisfaction from learning rather than in order to receive award, like passing a test or 

grad uating from school. 

High levels of engagement in an activity by devoting much effort and pers isting longer are 

indicatives of intrinsic motivation for the activity (Elliot et aI. , 2005, p.29). This supports the 

assumption that students who devote much effort on learning mathematics and persist longer 

in learning mathematics and doing challenging mathematical problems have high intrinsic 

motivation for mathematics. 

In a study conducted on Korean female high school students, Bong (2005) found a positive 

and statistically significant relationship between perception of classroom environment and 
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academic achievement as well as between perception of classroom environment and student 

motivation. 

Mulugeta (1998) found that academic ach ievement motivation was positively and 

signi ficantly related to academic perfomlance of both males and females of Addis Ababa 

University- freshmen students. Garuma (2005) has also found that academic intrinsic 

motivation was positively and significantl y cOlTelated with academic achievement of female 

preparatory students . But the results of Workineh's (2004) study 011 elementary school 

studen ts revealed that students ' academic intrinsic motivation was not associated with their 

academic achievement. 

Most of the above local studies have investigated the relationship between motivation and 

academic achievement for elementary and secondary school students. Only Mulugeta (1998) 

conducted his study on Addis Ababa University- freshmen students. All of the above writers 

(local study writers) have also used average mark or CGPA as academic achievement 

measures. But as Gottfried (1985) suggest, since intrinsic motivation is context and domain 

specific, it must be measured for specific domains separately and compared with academic 

achievement of specific subjects separately. 

Thus the present study is expected to improve the scarcity of such study at higher education 

level and has added the variable perception of classroom environment to the variables 

intrinsic motivation and academic achievement which are investigated by other writers. 

Moreover, in the present study the writer has measured the three variables for a specific 

subject, mathematics, as suggested by scholars. 

1.2 Statement of the Problem 

Students' perception of classroom environment is all about the belief or image they have for 

the learning environment of a particular course. Perception of mathematics classroom 

environment is their image for the activities they do in mathematics class, mathematics 

instructors, their interactions in the classroom, and for the course. These all influence their 

intrinsic motivation for the course and their academic achievement on the course. 
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Many books as well as several reports by the National Science Foundati on (NSF) , address 

well -known problems associated with Science, Mathematics, and Engineering (SME) 

education at the undergraduate level (NSF, 1996 cited in Kardash & Wallace, 2001). These 

authors, citing several writers, noted that one approach to the problem of SME attrition has 

focused on students' perceptions of SME classes and their reasons for leaving SME majors. 

As tried to indicate in the previous section students' perception of classroom environment is 

one factor that influences students' intrinsic motivation and academic achievement. 

Leaming mathematics at university level involves higher cognit ive ability. This is to say that 

leaming mathemati cs is an active, social process by which each student can develop his/her 

own understandings of concepts based on applications of previously obtained knowledge 

(Borchelt, 2007) . Adequate preparation in science and mathematics enables students to 

de velop socially and intellectually, and to participate fully in a technological society as 

informed citizens (Clark, 2006 in Hoang, 2008). Unless students perceived the mathematics 

classroom enviromnent positively and internally motivated for the course, leaming 

mathematics could hardly be possible. 

All of the studies ci ted in the background section have investigated the relationship between 

intrinsic moti vation or motivation and academic achievement and to the best knowledge of the 

wri ter, no research has investigated so far the relationships among science first year students' 

perceptions of mathematics classroom enviro nment, mathematics intrinsic motivation, and 

academic achievement on the course in our context. To bridge this gap in knowledge 

particularl y in the Ethiopian context, the researcher wanted to conduct this study. 

The purpose of thi s study is to investigate the relationships among perception of mathematics 

classroom environment, mathematics intrinsic motivation, and academic achievement on the 

course for science first year students. Accordingly, the writer planned to answer the fo llowing 

research questions. 

• What is the relationship among perception of mathematics classroom envirorll11ent, 

mathematics intrinsic motivation, and mathemati cs achievement for science first 

year students in the departments of Computer Science, Stati stics, and Earth Science? 
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• What is the relationship among the different dimensions of perception of 

mathematics classroom environment (i.e., teacher-student cOfmectedness, teacher 

support and communication skills, and student engagement) and mathematics 

in trinsic motivation? 

• Do the different dimensions of perception of mathematics classroom envirorunent 

significantly relate with mathematics achievement? 

• Is there a statistically significant gender difference in perception of mathematics 

classroom envirorunent, mathematics intrinsic motivation, and mathematics 

achievement among first year students in the three departments? 

1.3 Objectives of the Stndy 

The general objecti ve of the study is to investigate the relationships among science first year 

students' . perceptions of mathematics classroom environment, m&thematics intrinsic 

motivation, and mathematics achievement. The specific objectives ofthe study are to: 

.:. exam ine the relationships among perception of mathematics classroom envirorunent, 

mathematics intrinsic motivation, and mathematics achievement for first year science 

students in the departments of Computer Science, Statistics, and Earth Science . 

• :. investigate the relationships among the different dimensions of students' perceptions 

of mathematics classroom environment and mathematics intrinsic motivation . 

• :. invest igate the relationships among the different dimensions of students ' perceptions 

of mathematics classroom environment and mathematics achievement for the 

participants . 

• :. see if there is statistically significant gender differ~nce on the three measured 

variables (perception of mathematics classroom environment, mathematics intrinsic 

motivation, and mathematics achievement) among first year students il~ the three 

departments. 

1.4 Significance of the Study 

The findings of this study are expected to add new insight to the theory on the relationships 

among science first year students ' perceptions of mathematics classroom environment, 

mathematics intrinsic mot ivation, and mathematics academic achievement in the Ethiopian 
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context. The participants may make use of the findings to identi fy the kind of mathematics 

classroom environment perception that enhances their mathematics intrinsic motivation and 

academic achievement on the course. 

Science instructors in general and mathematics instructors in particular can use the findings of 

the stud y to improve their students ' learning and to prepare course materials. The faculty 

academic adv isors and counselors can also make use of the findings to improve students' 

learn ing. 

The findings of the study may also serve as an initial point for those who are interested to 

conduct further study in the area. 

1.5 Limitation of the Study 

The pilot study was conducted in the first semester and the entire data were collected in the 

second semes ter of 2008/09 academic year. The course Calculus-I, which is considered in the 

study, was given in the fi rst semester. For this reason some students who had very low 

achievement and who were thus dismissed and/or withdrawn are not included in the study. 

The other Limitation was variation of mathematics instructors. There were seven mathematics 

instructors teaching the course Calculus-I out of which two were PhD holders and the rest 

MSc holders. Moreover, the grade that the paIiicipants scored on the course Calculus-I was 

taken as mathematics achievement and this has its own limitations. 

1.6 Definition of Terms 

>- Classroom environment- is a room where teaching-learning process takes place. 

>- Perception of mathematics classroom environment- is the feeling, belief, or an 

image science fi rst year students have for the classroom environment while they 

are learning mathematics. 
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):> Teacher-student connectedness- is a close relationship between a student and a 

teacher such that the teacher fo llows every acti vity of the student, approaches the 

student fri endly, and li kes the student; and the student can ask and answer freely in 

the class, likes the teacher, and can contact the teacher any time and place. 

> Teacher support and communication skills- means when a teacher listens to 

students, assists them when trying exercises, initi ates them to ask questions, 

clearlv communicates every information in the class including objectives of . 

lessons, and give appropriate feedbacks. 

):> Student engagement- concems attending classes regularly, well preparing fo r 

classes by reviewing previously learned lessons, actively participating in class by 

asking and answering, and trying all exercises and assignments. 

> Mathematics intrinsic motivation - is the enjoyment of leaming mathematics 

characterized by devoting effort, persisting longer, curiosity/interest, preference of 

challenging/difficult mathematics tasks, and sense of competence on mathematics. 

> Mathematics academic achievement- is mathematics grade that science first year 

students scored on the course Calculus-I. 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

2.1 The Concept of Perception of Classroom Environment 

Classroom environment is a room in which an instructor and students interact for teaching­

learning purpos~. Classroom environment is the atmosphere or mood in which a teacher and 

students interact (Burden, 2003, p.92). This author identifies good and poor classroom 

environments as "a good classroom environment is warm, supportive, and pleasant whereas a 

poor classroom environment may be chaotic and disorganized or co ld, unfriendly, and 

Ulreatening". Students' perception of classroom envirolUllent is the feeling, belief, or image 

stude nts have for the classroom environment while they are learning. 

The students' perception of classroom environment may have a number of dimensions like 

teacher-student re lationships explained by their cOlmectedness, teacher support and 

communication sk ills, and students' engagement in the classroom teaching-learning activities. 

Teacher-student relationship concerns the extent to which students perceive their relationship 

with their instructor positively, perceive their instructor as supportive, and whether they 

perceive that their instructor treats them fairly. Positive teacher-student relationships are 

signifi cantly related with hi gher student involvement and motivation in learning thereby high 

academic achievement (Elliot et a!. , 2005; Lirgg, 1994; Burden, 2003). 

Teacher support is the extent to which the teacher helps, befri ends, trusts, and is interested in 

students (Dorman et a!., 2005). Teacher communication about classroom norms and 

procedures that is clear and consistent is assoc iated with greater attentiveness, more time on 

task and less di sruptive behavior (Russell et a!., 2004). 

Student engagement concerns students' invo lvement in the classroom activities and the 

perception that the activities are meaningful for them. Students ' cognitive engagement 

concerns the willingness of the students to apply the mental effort to grapple intell ectuall y 

with challenging and complex material (Elliot et a!., 2005, p.29). Student engagement 
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describes energy in action, the connection between person and activity, student e:1gagement 

defined more specifically as attitudes to and interest in a pru1icular leqming domain (e.g. 

read ing) or self-efficacy in a domain (e.g. mathematics), is a strong predictor of achievement 

in the respective domains (Russell et aI., 2004). Tumer and colleagues (1998) conceptualized 

involvement as a complex interaction of student cognition, motivation, and affect. Sometimes 

students report being so invo lved in a learning activity that th<:y lose all sense of time; they 

become totally engrossed; the activity is all important. This state has been described as ' flow', 

an optimal state of intrinsic motivation (Russell et aI., 2004). 

Students' perception of mathematics classroom environment is therefore the students' feeling, 

belief, or image they have for the classroom environment while they are learning 

mathematics . 

2.2 Theory Related to Perception of Classroom Environment 

Most studies investigating classroom goal structure have used students' perceptions about 

their classroom environment theorizing that students' perceptions affect their cognitions, 

affect, and behavior (e.g., Ryan, Gheen, and Midgley, 1998; Ames & Archer, 1988) . When 

students perceived their classroom as emphasizing mastery goals, they reported using more 

learning strategies, prefelTed tasks that offered challenge, and had a more positive attitude 

toward their class (Ames & Archer, 1988, p.260). 

From a cognitive-mediational perspective, students are recognized as active and contro lling 

agents in their own learning (Doyle, 1977 in Solmon, 1996). Through the lens of their past 

experi ence and prior knowledge, they assign meanings to events that occur in instructional 

settings (Solmon, 1996). This implies that the students ' perception of classroom environment 

is very important for leaming to take place. "I recognize that for various reasons, we don't 

often consider the student perspectives on learning outcomes; relying most!y on our own 

expertise, or the expertise of others in our fields to determine our curricula and course 

objectives", Walker (2008). 
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Emphasizing the importance of students' perception of classroom environment Walker (2008) 

wrote that many things are go ing on in the lives of our students, and if we measure the 

"quali ty" of institutions by criteria that does not take into account student perceptions of their 

own leaming, then prospective students and their parents, prospective facu lty, and 

administrators - all of those interested in ran kings and reputation- are receiving a limited 

view of the learning that takes place on any given college campus. It is critical that the context 

of student leaming in schools - principally the classroom - is recognized as important to 

understanding how students perceive their academic capabilities in certain task domains 

(Donnan et aI., 2002). 

Classroom environment in which students perceive positive teacher-student relationship, 

supportive teacher, and engaging are more productive and interesting to the students. There 

were substantial relatio nships between student perceptions of the classroom environment 

dimensions and student se lf-repo11s of academic motivation fac tors (Ames & Archer, 1988). 

There is reason to conjecture that social climates of classrooms perceived to be characterized 

by high teacher control may be associated with a passive academic orientation and anti-schoo l 

motivation; whereas, classroom environments perceived to be high in teacher support, 

involvement, and affiliation might produce a classroom environment that is related to high 

student motivation for self-improvement and assertive participation in academic pursuits (Fry 

& Coe, 1980). 

As students fee l more supported they become more engaged and thi s in turn reduces ri sk 

behavior and likelihood of dropping out (Watkins, 2005). T~achers who provide support, 

demonstrate equity in the classroom, ensure that students complete learning activities and 

engender student cohesion in science classrooms are more likely to enhance their students' 

academi c efficacy at science and attitude to science (Dorman et aI. , 2005). 

Higher levels of student engagement in the learning activity and the perception that the 

activi ty was meaningful appeared to help the students maintain interest (Elliot et aI. , 2005, 

p.29). Favorab le classroom learning environments are high in student involvement, teacher 

support, order and organization (Keefe & Jenki ns, 1997, p.77) . 
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As Turner and colleagues (1998) reviewed students who are involved in learning describe it 

as a time of focused concentration, attention, and deep comprehension as well as positive 

affect, good c larity, and intrinsic motivation. Students need opportunities on a regular basis to 

engage in learning experiences that enable the construction of deeper understanding regarding 

mathematical processes, concepts, and relationships (Borchelt, 2007). 

Teachers and their students together create the favorable classroom learning envirOillilent. A 

supportive friendly, safe classroom, that emphasizes positive emotions and interactions, 

contributes to students ' social-emotional we ll-being, resilience, productive coping strategies 

and engagement in learning (Russell et aI. , 2004). In supp.ortive environments teachers 

exhibited behaviors such as expressing enthusiasm for learning, respect for their students, 

ap propriate use of humor and sharing of expectations that all students would and could learn 

in thei r classrooms (McNaught, 2007). In a classroom in which students and thei r teacher 

interact friend ly, there will be sufficient student engagement and the students will certainly 

like the subject. Regarding this Elliot and colleagues (2005 , p.136) wrote that teachers 

thought that liking a subject and liking a teacher were mutually interactive, so that liking a 

teacher could induce a sufficient engagement for a subject to become liked, and vice-versa. 

IJl class rooms that provide a significant positive affective environment, students reported 

considerable intrinsic motivation, additional help seeking, positive emotions related to 

content, and significant perceptions of task-specific competencies (Schweinle et aI. , 2006). 

These authors reviewed that especially as students mature; they need positive relationships 

wi th peers and teachers. 

As engagement is more directly about behavior, it is more likely to be affected by what 

happens in relationships with teachers and peers, and by school experiences (Russell et aI. , 

2004). Findings concerning the impact of teacher support on cognitive engagement are 

beginning to accLUTIu late and point to the importance of a combination of academic and social 

support (Fredricks et aI., 2004). 
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these authors fo und that high-involvement teachers created a climate in which error was 

viewed constructively and high-involvement teachers seemed to exemplify for their students a 

respect fo r and an interest in the mathematics per se. The study by Newhouse (1994) 

supported that the classroom environment which is perceived by students to be most desirable 

was relatively open ended, student centered and more laissez fair than controlled. 

In contrast to the above findings, the findin gs of Amare (2001) indicate that students carry out 

a school task in classroom better when they are controlled by their teachers than when they 

aTe allowed to control themselves which the writer believes to be true in the Ethiopian 

context. 

Feeling positively abou t how teachers and students interact in school as we ll as in classroom 

may prov ide a secure emotional basis from which students can both come to enjoy leaTning 

and develop their academic competence without feeling self-conscious or worried about 

fa ilure. Furthermore, positive relationships with teachers may serve a particularly important 

role in fac ilitating adjustment during early adolescence when youth need non-parental role 

models and mentors (Roeser et aI., 1996). 

When students ask questions and engage in classroom activities the teacher may refl ect on 

this and stimulate positive energy in the classroom. The students' personal interactions 

infl uence the behavior of the teacher and that of the entire classroom (JolUlsc n et aI., 2008) . 

Suggestions given by motivational researchers fo r increas ing students' motivation include 

techniques for changing students' perceptions and beliefs (McCormick & Pressley, 1997, 

p .38). 

lil teillati onal research provides further evidence that students' perception of teacher support 

and in vo lvement contributes significantly to increased student effort~attenti veness, interest 

a.n d completion of class work, increased happiness and interest, and decreased anxiety and 

anger in class, increased self-regulation of learning and decreased disruptive behavior, and 

decreased dropping out, especially for socially disadvantaged and academicall y at-ri sk 

students (Russell et aI. , 2004). 
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Research on the interpersonal aspects of the middle school environment has demonstrated that 

pos iti ve teacher- student relationships in school are related to early ado lescents ' academic 

motivati on and achievement (Roeser et ai. , 1996). Both prior student engagement and 

perceived competence had a signifi cant positive influence on subsequent levels of 

mathematics achievement, but the influence of perceived academic competence was three 

times larger than that of engagement (Akey, 2006). Akey's findings further suggest that 

students who are more academically confident and engaged tend to have more supportive 

relatio nships with teachers , and that teachers appear to be more supportive of students whom 

they perceive as more involved in the academic process . 

In addition to the effects of school climate perceptions on students' levels of intrinsic 

motivation, observed engagement in learning, and academic performance, results contribute to 

all understanding of processes importallt to school engagement and performance of young 

urban A fri can American ado lescents (Fenzel & O'Brennan, 2007). 

Students, who know what their teachers expect of them in terms of work and social behavior 

in class, and the consequences of not meeting those expectations, al'e more likely to be 

behavioral ly engaged (Russell et aI., 2004). The findings of Fenzel and O'BreJ111an (2007) 

suggest that establishing a supportive and respectful enviroJUllent in the classroom contributes 

to students' motivation, to persist at challenging academic work, and their engagement in 

leaming activities in the classroom, in addition to contributing to their academic performance. 

2.4 The Concept ofilltrillsic Motivation 

Huitt (2001) gleaned definitions of motivation from a variety of psychology textbooks and 

reflect the general consensus that motivation is an internal state or condition (some times 

described as a need, desire, or want) that serves to activate or energize behavior and give it 

direction. 

Huitt summarizes the definitions as: 

• internal state or condition that activates behavior and gives it direction; 

• desire or want that energizes and directs goal-oriented behavior; 

• influence of needs and des ires on the intensity and direction of behavior. 
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Motivation is widely seen by psychologists in intrapersonal terms, which are as something 

resid ing within the individual (Elliot et aI., 2005, p.79). The term motivation is used by 

educators to desc ribe the process of initiating, directing, and sustaining goal-oriented behavior 

(Educational Psychology, 04/05, p.141). 

Motivat ion can be categori zed as intrinsic motivation- the tendency to engage tasks because 

one finds them interesting, challenging, involving, and sati sfying and extrinsic mo tivat ion-the 

tendency to engage tasks because of task-unrelated factors such as promise of rewards and 

punishments, dictates from superiors, surveill ance, and competition with peers (Deci & Ryan, 

1985 in Moneta & Siu, 2002). 

Intrinsic motivation refers to being involved in an activity for the sheer pleasure that such 

involvement elicits (Ryan & Deci, 2000 in LeBlanc, 2004). This author wrote that two critical 

features associated with intrinsic motivation are one's perceptions that one's actions are self­

determi ned (including the opportunity to participate in environments that support autonomous 

activ ities) and one's feelings of self-efficacy. 

Intrinsic motivation is defined as engagement in actions fo r their own sake with the onl y 

tangible benefit being outcomes such as pleasure, learning, satisfaction, interest, or challenge 

(Wang, 200 1). Intrinsic motivation is assoc iated with activities that are their own rewards, 

that is, people pursue certain activities with personal interest (Kim et aI. , 2007). Intrinsic 

motivation is "the human need to be competent and self-determining in relation to the 

envirolm1ent" (Deci , 1980 in Pintrich & Schnnk, 2002, p. 258). Intrinsic motivation is the 

desire to engage in behaviors for no reason other than sheer enjoyment, challenge, pleasure, or 

interest (Lepper et aI., 2005).These authors wrote that the concept of intrinsic motivation 

emerged in the heyday of Ski lmerian thought and research, partially as a contrast to the 

mot ivation produced by the popular behavior modification programs of that era, which 

featured a heavy reliance on more extrinsic incentives and contingencies. 

In trinsic motivation concerns the performance of (or participation in) activities for their own 

sake in which pleasure is inherent in the activity itself (Garuma, 2005; Pintrich & Shunk, 
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2002; Gottfried, 1985). lntrinsic motivation IS analogous to an emergency battery that 

provides energy to action in case of back out (Moneta & Siu, 2002). Academic intrinsic 

motivation concerns enjoyment of school learning and an orientation to master challenging 

tasks (Gottfried, 1985). 

2.5 Theory Related to Intrinsic motivation 

Under the cognitive approach, the attribution theory of motivation (Heider, 1958; Weiner, 

1974) proposes that every individual tries to explain success or failure of self and other by 

offering certain "attributions" . These attributions are their internal or external or either under 

control or not under control. Internal attributions which are under control are closely related to 

intrinsic motivation. In a teaching-learning envirorU11ent, it is important to assist the learner to 

develop a self-attribution explanation of effort (intemal locus of control) which is strongly 

related to intrinsic motivation (Huitt, 2001). 

The expectancy theory of motivation proposes that if an indi vidual believes that he/she can be 

successful at a task (have sense of competence), the individual sees a connection between 

his/her activi ty and success, and the individual values the resu lts of success, then the 

probability that the individual will engage in the required learning activity is high (Huitt, 

200 I). In trinsic motivation occurs when the learning activity and the classroom envirolIDlent 

eli c it motivation in the student (Brandt, 1995; Chance, 1992). 

When given an interesting task or assignment without being promised reward or punislIDlent 

upon completion of the task, persons high in intrinsic motivation continue working on the 

tas k, whereas persons low in intrinsic motivation stop working (Moneta & Sui, 2002). 

According to goal-theory, in the context of school learning, which involves operating in a 

relatively structured environment; students with mastery goals outperform students with either 

performance or social goals. Moreover, students with mastery goals are more likely to select 

J11ode"ate ly di ffi cult tasks which will provide an interesting cha llenge, but still the high 

expectati ons for success (Huitt, 2001). According to Deci and Ryan (1985) in Kim et al. 

17 



(2007), autonomy-supportive classroom environments as opposed to controlling ones are 

assumed to facili tate self-determination motivation. 

Self-detemlination theory postulates that human beings have three basic psychological needs 

underp inning self-determined motivation : autonomy (the belief that one is the origin and 

regulator of his/her actions), competence (the belief that one can efficaciously interact with 

Ul e envi ronment), and relatedness (the seeking and development of secure and cOlmected 

relationships with others in one's social context) (Kim et aI. , 2007).This authors wrote that 

numerous studies on self-detennination theory have shown that as self-detennined motivation 

increases, intrinsic motivation enhances. 

The need fo r intrinsic motivation energizes students ' wills, and the wi ll uses the energy of 

intrinsic motivation to satisfy needs, resolve conflicts among competing needs, and hold 

needs in check (Pintrich & Schunk, 2002, p.258). A close relationship between perceived 

competence and intrinsic motivation ex ists such that the more competent a learner perceives 

himself/herself in learning, the more intrinsically motivated he/she becomes in learning 

(Stipeck, 1988 in Garuma, 2005). More competent students are high achievers and thi s 

imp li es that more intrinsically motivated stuuents are high achievers. 

An intrinsically motivated student studies because he/she wants to study .The materi al is 

in teresting, challenging, and rewarding and the student receives some kind of satisfaction 

fi'om learning rather than in order to receive a reward, like passing a test or graduating from 

school (Lumsden, 1994 in Garuma, 2005). 

Two critical features associated with intrinsic motivation are one's perceptions that one's 

actions are self-determined (including the opportunity to participate in environments that 

sup port autonomous activities) and one's fee li ngs of self-efficacy (LeBlanc, 2004). Martens 

and Kirschner (2004) reviewed that intrinsic motivation can be predicted from participants' 

percept ion of the social environment and the task envirolll1lent. 

18 



Intrinsic moti vati onal pattems have been associated with high perceived ability and control, 

reali sti c task analysis and planning, and the belief that effort increases one's ab ility and 

control (Broussard and Garrison, 2004). Students who are intrinsically motivated fo r doing 

schoolwork are 'more likely to stay in school, to achieve, to evidence conceptual 

understanding, and to be well adjusted' than students who are more extrinsically motivated 

(Liu et aI., 2004) . 

Motivation and engagement vary markedly more from class to class for mathematics than for 

Science and English and this may be the case because mathematics is typicall y a subj ect 

students are more likely to struggle with compared to other subjects (Martin & Marsh, 2004). 

2.6 Related Studies on Intrinsic Motivation 

Garuma (2005) found a positive and statistically significant relationship between_academic 

intrinsic motivation and academic achievement for preparatory students. He found a positive 

and statistica ll y significant relationship between intrinsic motivation and academic 

ac hievement fo r female preparatory students and positive non-significant relationship fo r 

males when tested separately. 

While investigating academic intrinsic motivation in elementary and junior high school 

students Gottfried (1985) found a statistically significant positive relationship between 

academic intrinsic motivation and perception of academic competence. Gottfried wrote that 

speci fic subject areas pl ayed an important role in differentiating these relations . His results 

fwther showed that students distinguished both their academic intrinsic motivation and 

perception of competence by subj ect area and revealed the importance of measuring academic 

intrinsic motivation separately in subject areas. 

Kim et al. (2007) investigating "the effects of students' intrinsic motivation on academic 

achievement and preference for cooperati ve learning" found the following results , 

(a) Perceived classroom pressure negatively influenced autonomy and competence; 

(b )Perceived competence showed strong positive impact on intrinsic motivati on (standardized 

coefficient of path was 0.539 and p< .001); (c) Intrinsic 'motivation showed statisti cally 
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signifi cant and positive effects on academic achievement; and (d) Perceived competence 

indi cated positive and signifi cant effect on academic achievement. 

Lepper and colleagues (2005) found a positive and signi ficant correlation between overall 

GPA and intrinsic motivation (r = 0.34, p < .001) and negative correlation between extrinsic 

motivation and overall GPA (r = -0.23, P < .01) for middle school students . Intrinsic 

motivation and mathemati cs self-concept accounted for a unique variance in mathematics 

perfonnance; and the motivational model as a whole accounted for 22% of tte variance CUm 

et a!. , 2005). 

Intrinsic moti vation is positively and significantly related to students' school achievement as 

measured by both standardized achievement tests and teacher grades (Gottfried, 1985). 

Gottfried concluded the singularity of mathematics intrinsic mctivation as a specific 

component of mathematics achievement is intriguing. It is clear that mathematics is perceived 

as a more difficult and challenging subject area than others. Students with higher mathematics 

intrinsic motivation may therefore be better able to master challenging and difficult 

mathematics tasks and show higher academic achievement in this subj ect (Gottfried, 1985). 

Zimmerman (1990) 111 Wang (2001) observed that self-regulated learners di splay 

ex traordinary effort and persistence during learning and report high self-efficacy, self­

attributions, and intrinsic motivation. "In general, the results of our study modestly supported 

the hypothesis that intrinsic classroom motivation is positively related to academic 

achievement", Broussard and Garrison (2004). 

Yun us and Ali (2009) found significant posi tive correlations between effort, self-efficacy, and 

overall motivation with students ' overall academic achievement for Malaysian university 

students. The results of Um et al. (2005) confirm that intrinsic motivation positively affects 

mathematics performance, whereas external regulation negatively affects mathematics 

perfo nnance. Church et al. (200 1) found a direct relationship among perceived class room 

envi ronment variabl es and intrinsic motivation for a chemistry course. 
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The results of a study by Deci et al. (200 I) indicate that rather than focus ing on rewards for 

1110ti vating students' learning, it is important to focus more on how to faci li tate intrinsic 

motivation , for example, by beginning fro m the students' perspecti ve to develop more 

interesting learning acti vities, to provide more choice, and to ensure that tasks are optimally 

challenging. 

Fenzel and Brennan (2007) fo und that a number of climate variables were related to students' 

intrinsic motivation for school work and their levels of engagement in academics (as rated by 

students' homeroom teachers), including students' perceptions of their teachers and principals 

as caring and supportive and their mathematics and language arts classes as being focused on 

learning. The change in R2 was statisticall y significant, indicating that intrinsic classroom 

motivation is predictive of mathematics grades after controlling for the influences of race and 

gender (Broussard & Garrison, 2004). 

Unlike to the above studies, Moneta and Siu (2002) found that intrinsic motivation correlated 

negatively with year-l self report GPA (r = -.24, P < .009), while extrinsic motivation 

correlated positively (r = .33, p < .00 1) in their study on year- I undergraduate General 

Psychology students. These results indicate that the more intrinsically motivated a student is, 

the lower is hi s/her academic achievement, and the more extrinsicall y motivated a student is, 

the higher his/her performance. 

It is important to note that intrinsic value of learning did not have a significant direct relation 

to student perfol111ance in any of the regressions that included cognitive strategy use or self­

regulation (Pintrich & DeGroot, 1990). The results of Workineh (2004) on elementary school 

students revealed that students ' academic intrinsic motivation was not associated with their 

academic ach ievement. 
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2.7 Gender Differences in Perception of C lassroom Environment, Mathematics Intrinsic 

Motivation, and Mathematics Achievement 

2.7.1 Perception of Classroom Environment 

Citing several writers Lirgg (1994) noted that there is evidence that boys and girls in the same 

learn ing context may perceive that learning environment differentl y. For example, Eccles and 

Blumenfeld (1985) , in a study of junior high schools, suggest that some environments may 

faci litate boys' achievement, whereas the same context may dampen or have little positive 

effect 011 girls' achievement. This may lead female students to perceive their classroom 

en vi ronment negativel y. 

Girls held more positive perceptions of their significant teachers than boys (Schiff & Tabor, 

2003). This can probably induce more positive perceptions of classroom enviromnents in 

female students than males. Specificall y, the writers noted that girls assigned more 

importance to the four positive characteristics of significant teachers (as being reliable, 

chal lenger, supporter, and leaming facilitator) and to the three posItive images (as an 

individual who would be remembered in the future, as a friend , and as a mother) than did the 

boys. 

Brady and Eis ler (1999) found that male students did seek out more contact with their 

instructors than female students. They further noted that more male students sat in the first 

two rows, stayed after class , and raised their hands in class when compared to female 

students. Nair (200 1), citing several writers, noted that studies in the classroom have also 

shown that girl s and boys differ in their perceptions of classroom environment at the primary 

and secondary levels. But Nair noted that both male and female students perceived their 

classroom environment similarly at the tertiary level. This author further reviewed that female 

students seemed to want less of a decision making role in the classroom and they wanted 

greater cooperation in class. 
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Smal l and statistically non-significant gender differences for each learning environment and 

atti tud e sca le were found. However, male students consistently reported slightly more positive 

perceptions of classroom envi ronment and attitudes than did females (Hoang, 2008). 

2.7.2 Mathematics Intrinsic Motivation 

Amare (200 I) in his study on high school students found that male students scored relatively 

higher means than female students in all variables he treated including motivation although 

not statistically signifi cant. Males may be particularly responsive in ego-invo lvement 

si tuations that promote the use of internal criteria in the evaluation of competence (Harter, 

1981 cited in Harackiewicz & Manderlink, 1984). 

S ignificant difference was established in overall motivation scores between the female and 

male respondents, favorin g the females (Broussard & Garrison, 20(4). A study on preparatory 

students in the Ethiopian context by Garuma (2005) indicated that female students have 

higher intrins ic motivation for general school subjects including mathematics than male 

preparatory students. 

Male students across all the participating countries had higher mathematics self-efficacy and 

mathematics self-concept scores than females (Russell et aI., 2004). Mullis et al. (2000) in 

Um et al. (2005) found that there was a significant gender difference in mathematics self­

concept and attitudes towards mathematics internationally. 

2.7.3 Mathematics Achievement 

Boys' expectations about their academic perfonnances are often higher than girls' 

expectations. These sex-based differences in expectations about academic achievement 

negati vely influence girl s' willingness to pursue some challenging academic arenas compared 

with boys' willingness to do so and mathematics is an important example for thi s difference 

(McCormick & Pressley, 1997, p.32). In line with this Seleshi (2005) wrote that among other 

things, girl s tend to lag behind boys in their academic performance, notab ly in mathematics. 

Tadesse (2006) found out that the male-female difference in mathematics achievement was 

statistically significant for sixth through eighth grade students in favor of males but not for 
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fifth grade students. As cited by this writer Selesh i (2001) reported that in the Ethiopian 

contex t, boys do better than girls in mathematics achievement beginning from grade six 

through high school. 

Sex differentiation starts at junior high school and at the same level of grades 6 through 8 girls 

have been performing very poorly over the last 10 years in mathematics and science (Genet, 

1991). During the earl y-elementary school years, girls surpass boys in mathematics 

ac hi evement; however, reversal of this pattern begins in junior high school and continues for 

the remainder of schooling (McCormick & Pressley, 1997, p.32-33). Amare (2001) found 

statisticall y signi fi cant gender difference in perfornlance for high school students in favor of 

males. 

Many studies have identified the factors that influence under-participation and under­

achievement in mathematics. Two such factors are gender differences and mathematics 

anxiety (Muralidhar& Rika, 2008). Most studies that have investigated gender differences in 

mathematics ach ievement at the secondary school level have found substantial differences in 

favor of males (Seleshi, 2005). There have been, and continue to be, significant gender 

differences in performance on complex mathematical tasks like calculus (Fennema & 

Carpenter, 1998 in Hocevar, 1999). 

The findings of Beller and Gafni (1996) suggest that gender gap becomes wider as age 

increases and that mathematics items that were categorized as measurement items and items 

involving problem solving consistently showed the largest performance gap in favor of boys. 

Walkerdine (J 989) in Muralidhar and Rika (2008) noted that some studies attribute gender 

differences in participation in and achievement on mathematical tasks, to stereotypical 

perceptions of mathematics as a male domain and such a perception held by females towards 

mathematics, was the result of the nature of the subj ect itself and the way it was taught. She 

argued that gender differences had much to do with a myth regarding male superiori ty in 

mathemati cs, and recommended that the causes of the myth be identified and rectified. 
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Despite effo rts to increase the participation of women in high status fi elds involving 

mathematics and science, women continue to be less likely than men to pursue a college 

education in such fi elds (Bleeker & Jacobs, 2004). 

2.8 Factors Affecting Intrinsic Motivation 

2.8.1 Factors that Enhance Intrinsic Motivation 

Lepper and Hodell (1989) in Wang (2001) suggest four methods for enhancing intrinsic 

motivation: 

I. Challenge: Design challenging activities which convey the message to the learners 

that they have competitive ski lls. It is essential to find a balance between leall1er 

competence and the di fficulty of the goals because overly difficult goals are unlikely 

to increase learner motivation to continue the task if the learners perceive they wi ll 

never reach the goal. Likewise, goals that are too easily attained do not sufficiently 

challenge learners to encourage skill development. 

II. C uriosity: Activities that create disequilibria for the learners can elicit ~uriosity, 

because presenting discrepant ideas--those that confli ct with their prior knowledge or 

beliefs--can prompt students to seek information that wi II reso lve the discrepancy. As 

with challenge, moderate discrepancies are most effective because they are easily 

incorporated into an individual's mental framework; large discrepancies may be 

rapidl y discounted (Pintrich & Schunk, 1996, p.277). 

111. Control: A sense of responsibility wi ll be better fostered 111 learners if they are 

allowed to make meaningful choices in the learning process. 

IV. Fantasy: The design of simulations and games that involve fantasy can ll1crease 

intrinsic motivation. 

Ryan and Deci (2000) in LeBlanc (2004) suggest that for a high level of intrinsic motivation, 

feelings of competence must be accompanied by feelings of autonomy. According to Malone 

and Lepper (1987) in Medina (2005) the elements to enhance intrinsic motivation are; 

indi vidual balance between skills and challenge, goals whose attaimnent is uncertain, also 

presenting surprises or attracting users' attention to stimulatdheir curiosity. 
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Verbal rewards typicall y contain explici t pos itive perfom1ance feedback, so that they are 

likely to enhance perceived competence and thus enhance intrinsic motivation (Deci et aI. , 

2001). SDT model states tbat intrinsic motivation is enhanced when social and contextual 

act ivi ti es provide an environment which supports fee lings o f competency (Goldstein, 2008). 

Research indi cates that verbal rewards (i.e., positi ve feedback) tend to have an enhancing 

effect on intrinsic moti vation; however, verbal rewards are less likely to have a positive effect 

fo r children than for older individuals (Deci et aI. , 2001 ). These authors wrote that although 

positive feedback can enhance intrinsic mot ivation, it can actually undermine intrinsic 

moti vation if it is admi nistered with a controlling interpersonal style. As Um et al. (2005) 

noted autonomy-supportive climates would enhance intrinsic motivation, and that controlling 

climates would undennine intrinsic motivation. 

Research indicates that intrins ic motivation is linked to feelings of sel f-efficacy and the 

perception that one's actions are self determined; any mechanism designed to enhance both 

wou ld, conseq uentl y, enhance levels of intrinsic motivati on (LeBlanc, 2004). Task 

contingencies that are perceived as promoting self-engagement in tasks or task competence 

result in enhanced intrinsic motivation (Gottfried et aI. , 1994). 

Student-centered instruction can foster improvements in the intrinsic motivation of students if 

properly designed and implemented. Problem-solving activities can be some of the most 

effective methods for using student-centered instruction to enhance intrinsic motivation 

(Philli ps, 2005). 

2. 8.2 Factors that Undermine Intrinsic Motivation 

One common critic ism of the use of extrinsic rewards is that they decrease intrinsic 

motivation to achi eve because students shift their focus away from the material to be learned 

and instead concentrate solely on the reward (Cameron & Pierce, 1996 in LeBlanc, 2004). It 

is clear that rewards do not undermine people's intrinsic motivation fo r dull tasks because 

there is little or no intri nsic moti vati on to be undem1ined (Deci et a\. , 200 1) . 
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Overall , tangible rewal"ds (including material rewards, such as money and pnzes, and 

symbo lic rewards, such as trophies and good player awards) would decrease intrinsic 

motivation, because tangible rewards are frequently used to persuade people to do things they 

would not otherwise do, that is, to control their behavior (Deci et aI., 2001). Both tangible 

rewards and negative impacts (e.g., threats, deadlines, and imposed goals) reduce the 

perception of autonomy and thereby reduce intrinsic motivation (Goldstein, 2008). 

When self-reported interest served as the dependent measure, all tangible rewards, all 

expected rewards, engagement-contingent rewards, comp letion-contingent rewards, and task­

contingent rewards sign ificantly undermined intrinsic motivation (Deci et aI., 200 1). 

Mo reover, these authors wrote that the undermining of intri nsic motivation by tangible 

rewards was worse for children than for co llege students, and the enhancement by verbal 

rewards was weaker for children than for college students. 

27 



3.1 Research Design 

CHAPTER THREE 

RESEARCH METHODOLOGY 

The study employed survey methodology to obtain relevant data from first year students in 

the Faculty of Science, Addis Ababa University, about their perceptions of mathematics 

classroom environment and mathematics intrinsic motivation . 

3.2 Population and Sample 

3.2. 1 Population 

The popu lation of the study includes all first year students of tlu·ee departments of the Faculty 

of Science of Addis Ababa University, namely; Computer Science, Statistics, and Earth 

Science. 

The writer was interested in first year students because these students are exposed to a new 

classroo m enviromnent and their perception of classroom envirolU11ent and intrinsic 

motivation need to be investigated. Moreover, first year students are larger in number with 

better proportions of males and females when compared to year II and III students. The 

number of students in the population from which participants were selected is given in Table 

I. 

Tablel Number of students in the population and the sample by depatiment and sex 

Department 

Group 
Sex 

Computer Science Statistics Earth Science Total 

Female 139 19 16 174 

Popu lation Male 200 148 129 417 

Total 339 167 145 651 

Female 44 10 9 63 

Satnple Male 85 54 46 185 

Total 129 64 55 248 

28 



3.2.2 Sample 

The three departments were selected because all the students of the departments take the 

mathemati cs course Calculus-I in the first semester of 2008/09 academic year. First the list of 

all students in the three departments was obtained from the Faculty's regi strar office. The 

sample size was detennined using Yamane's (1967:886) formula (see Appendix IE) and it 

was fo und to be 248. Then using a proportional allocation stratifi ed random sampling method, 

129 pa rticipants from computer science department (n l = 129), 64 participants from stati stics 

department (n2 = 64) , and 55 participants from earth science department (nJ = 55) comprising 

248 participants (nl + 112 + nJ = n = 248) were selected for the sample out of 651 students. This 

method was prefelTed because the number of students in each department was not 

proportional. 

The number of participants in the sample by department and sex is given in Table 1. Out of 

the 248 questiOJulaires, seven questiOJUlaires were not properly responded and the grades fo r 

Calculus-I of fo ur students were No Grade (NG). Thus the data of these eleven participants 

(all male) were exc luded fi"OJn analysis. Therefore, the analysis of the study was done for 124 

part icipants from compu ter science (Female = 44, Male = 80), 62 participants from stati stics 

(Fema le = 10, Male = 52), and 51 participants from earth science (Female = 9, Male = 42) 

compris ing a tota l of237 partic ipants. 

3.3 Variables Included in the Study 

The main variab les of the study are perception of mathematics classroom enviromnent, 

mathematics intrinsic motivation, and mathematics academic achievement. The psychological 

constructs, perception and intrinsic motivation, are domain speci .fi c. That is, a student may 

have positive perception for mathematics classroom enviromnent and negative perception for 

chemistry classroom environment; and a student may have high intrinsic motivation for 

mathematics and low intrinsic motivation for chemistry. Accordingly, the writer decided to 

measure these variables for a single mathematics course and thus included mathematics 

academic achievement as a third variable. The course mathematics was chosen for the stud y 

because it was offered to all sc ience first year students. 
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The other variables are sex, department, year level, and courses taken by sc ience fi rst year 

stud ents. Sex and department of participants are controll ed by including them as independent 

vari ables; year leve l and courses taken are controll ed by holding them constant. 

3.4 lnstruments of Data Collection 

The instruments used to co ll ect the relevant data for the study were self-report questionnaire 

and review of documents. The questiOlmaire was used to obtain information about students' 

background, perception of mathematics classroom envirorunent, and mathematics intrinsic 

moti vation. Mathematics grades of participants on the course Calculus-I were obtained from 

Science Faculty registrar office's records. 

The questionnai re was developed based on the literature. It was first prepared in English (see 

Appendix-II) and then translated into Amharic (see Appendix-III). The Amharic version of 

the questionnaire was pilot tested on 30 first year computer science students who were 

excluded later from the sample. Three questiOlmaires were excluded from analysis due to 

response set. Based on the analysis of 27 participants, the Amharic version with some 

modification was administered for the main study. The detail information about the 

questiorU1aire is presented below. 

Perception of Mathematics Classroom Environment Questionnaire 

The students' perception of mathematics classroom environment questiOlmaire (PM CEQ) was 

adapted from the works of different scholars. The questionnaire contained three subscales; 

teacher-student connectedness, teacher support and communication skill s, and student 

engagement. It was a five-point Likert scale ranging from 1 = not at all tme of me to 5 = very 

true of me with negative items reverse scored . 

. The items for teacher-student coru1ectedness contained some items adapted from Leitao and 

Waugh's (2007) Teachers' Relationships with Students Questionnaire (students' view) and 

additional items developed by the researcher for the purpose of this stud y. The teacher support 

and communication sk ills subscale contained items adapted from Akey's (2006) Teacher 

Support Scale, Leitao and Waugh's (2007) Teachers' Relations!1ips with Students 
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Questionnaire (students ' view), and additional items developed by the researcher. The student 

engagement subscale items were adapted from Handelsman et a1. 's (2005) Student Course 

Engagement Questionnaire and Akey's (2006) Student Engagement Scale. 

The perception of mathematics classroom environment questionnaire contained 24 items (8 

items for each subscale). The result of the pilot test shows that the reliability of the scale is 

fairly good. The Cronbach's alpha for the subscales, teacher-student connectedness, teacher 

suppo rt and communication skills, and student engagement were respectively 0.73, 0.69, and 

0.50. The reliability coefficient (Cronbach's alpha) for the total scale with 24 items, i.e., the 

perception of mathematics classroom environment questionnaire, was found to be 0.85. The 

PMCE Questionnaire measures perception. As Yalew (2006, p. 228) wrote, for scales 

designed to measure perception, attitude, and motivation a reliability coefficient of 0.65 is 

acceptab le. Thus, the perception of mathematics classroom environment questioIUlaire 

(PMCEQ) seems highly reliable. Since the reliability of the subscales and the scale were 

acceptable and the item inter-correlations were acceptable, no modification was made for this 

scale. The results of the pilot study and final instrument are given in Table 2. 

Tab le 2 Resu lts of pilot study and final instrument 

Scale Pilot Test (N=27) Final Instrument (N=237) 
No of items rxx No of items rxx 

PMCEQ 24 0.845 24 0.864 
T-Sc 8 0.729 8 0.740 
TSCS 8 0.694 8 0.748 
SE 8 0.498 8 0.634 

MIMI 20 0.876 19 0.880 

Mathematics Intrinsic Motivation Inventory 

The Mathematics Intrinsic Motivation Inventory (MIMI) is adapted from the Intrinsic 

Motivation Inventory (IMI) of Self Detel1l11ination Theory (SDT) measures and Student­

Perceived Academic Competence Scale of Akey (2006). It was a five-point Likert scale 

ranging from 1 = not at all true of me to 5 = very true of me with negative items reverse 

scored. 
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The Mathematics Intrinsic Motivation Inventory initially contained 20 items which was 

administered for the pilot test. Based on item analysis results, one item (with Item-Total 

Correlation = -0.002) was excluded from the inventory. Finally the instrument wi th 19 items 

was administered for the main study. The instrument 's reliability was found to be acceptable 

(Cronbach a 0 0.88). 

3.5 Procedure of Data Collection 

The writer selected the three depaltments from whir.h he selected the sample of pruticipants 

and then he contacted two staff members and one second year postgraduate student who have 

access to the participants. Then with the help of these three assistants he contacted the 

students of the three departments . The writer explained the objectives and confidentiality of 

the stud y for the students and politely asked them to participate voluntarily. 

The students agreed to participate and the researcher told them the date of data collection. The 

researcher a lso invited both the students and the tlu'ee assistants to be present on that date. On 

the date of data co ll ection, the researcher with the assistants distributed the questionnaire. 

Finally, a fom1 that contained the name, sex, and department of participants were prepared to 

collect the grades of participants on the course Calculus-I from the registrar's office. The 

mathematics grades that the participants earned on the course Calculus-I were obtained from 

Sc ience Faculty Registrar's office and were recorded in the form prepared for the purpose. 

3.6 Methods of Data Analysis 

After al l data were collected, the questionnaires were checked. This checking process helped 

to see if the participants filled in all the required information properly. QuestiOimaires which 

were incomplete were separated and exc luded from the analysis. 

The individual participants and variables were given codes in the coding process. Then code 

sheets were prepared and all the information in the questionnaires for all participants was 

filled in the code sheets. The code sheets were also checked. The mathematics grades of all 
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parti cipants were transferred from the form, which was prepared for the purpose of co llecting 

grades, to the code sheet. 

All the data, which were filled in the code sheet, were fed to the computer in a spread sheet of 

SPSS version 15. Then descriptive stati stics of the data were computed using the SPSS 

program. Correlations, mUltiple regression analysis, and step-wise regression analysis 

methods were used to analyze the data using the SPSS program. 
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CHAPTER FOUR 

RESULTS 

The present study has investigated the relationships among perception of mathematics 

classroom envirollli1ent, mathematics intrinsic motivation, and mathematics achievement for 

sc ience first year students in the departments of Computer Science, Stati stics, and Earth 

Science. Moreover, the stud y dealt with the relationships of teacher-student connectedness, 

teacher support and communication skills, and student engagement with mathematics intrinsic 

motivation and mathematics achievement. Gender differences in perception of mathematics 

classroom envirollli1ent, mathematics intrinsic motivation, and mathematics achievement were 

also investigated. The results are presented below. 

4.1 Results for all Participants 

The means and standard deviations of mathematics achievement, mathematics intrinsic 

motivation, perception of mathematics classroom enviromnent, teacher-student 

connectedness, teacher support and communication skills, and student engagement are 

computed for sc ience firs t year students and presented in Table 3. This Table also contained 

the bivariate Pearson intt:r-correlations among the variab les. 

Table 3 indicates that the relationship of mathematics achievement with mathematics intrinsic 

motivation and perception of mathematics classroom enviromnent is statistically significant (r 

= 0.357, P < .01 and r = 0.438, P < .0 1, respectively). The relationship of mathematics 

achievement with perception of mathematics classroom enviromnent is stronger than the one 

with mathematics intrinsic motivation. The variance in mathematics achievement that is 

accounted for by PMCE and MIM (that is r2) is 19.2% and12.7%, respectively. Mathematics 

achievement is significantly related with teacher-student connectedness, teacher support and 

communication skills, and student engagement which collectively explain perception of 

mathematics classroom envi ronment. Among these the relationship of student engagement 

and mathematics achievement is the strongest, explaining 16.48% of the variance in 

mathematics achi evement which is about 2% higher than the others. 
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Table 3 Means, Standard Deviations, and Bivariate Correlations of Variables for all 

Partic ipants 

• 

Pearson Correlations 

Std. 

Variable Mean Deviation 1 2 

1 . MAch 2.1214 .96241 -
2. MIM 3.6460 .58867 .357(") -
3. PMCE 3.5524 .57183 .438(") .544(") 

4. T-Sc 3.4225 .65822 .378(") 

5. TSCS 3.6218 .69928 .355(") 

6. SE 3.6 129 .62620 .406(*') 

CorrelatIon IS slgmflcant at the 0.01 level (2-talled), N - 237 

Note: MAch=Mathematics Achievement 

MIM=Mathematics Intrinsic Motivation 

.462(*') 

.343(*') 

.622('*) 

PMCE= Perception of Mathematics Classroom Environment 

T-Sc=Teacher-Student Connectedness 

TSCS=Teacher Support and Communication Skills 

SE=Student Engagement 

3 4 

-
.917(*') -
.871 (*') .748(*') 

.802(*') .625(**) 

5 

-

.484(*') 

The results of Table 3 also show that perception of mathematics classroom environment and 

mathematics intlinsic motivation are positively and significantly related (r = 0.544, P < .01). 

Teacher- student connectedness, teacher support and communication skills, and student 

engagement are also significantly related with mathematics intrinsic motivation (r = 0.462, r = 

0.343, and r = 0.622, respectively and p < .01 for each). 

The composite contribution of teacher-student cOlUlectedness, teacher support and 

commu nication skills, and student engagement in explaining the variance in mathematics 

intrinsic motivation is also investigated using multip le regressions, and the results are given in 

Table 4. 
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Table 4 Regression Analysis of T-Sc, TSCS, and SE on Mathematics Intrinsic 

Motivation for all Participants 

Variable B ~ t P R R' F P 

Constanl 1.441 7.431 .000* 

T-Sc .125 .140 1.627 .105 
.629 .396 50.81 9 .000* 

TSCS -.022 -.027 -.347 .729 

SE .514 .547 8.373 .000* 
/ 

• p<.05 dfl =3, df2=233 

The regression results in Table 4 indicate that teacher-student connectedness, teacher support 

and communication ski lls, and student engagement compositely have statistically significant 

(R = 0.629, F l , ,JJ = 50.8 19, P < .05) relationship with mathematics intrinsic motivation. But 

when we observe them separately, only the relationship of student engagement and 

mathematics intrinsic motivation is statistically significant (B = 0.514, t = 8.373, P < ,05). 

The vari ance in mathematics intrinsic motivation accounted for by the three variables is 

39.6%. Step-wise regression analysis shows that 38 :6% of this variance is accounted for by 

student engagement. Teacher-student connectedness and teacher support and communication 

skills each add less than 1% to the shared variance in mathematics intrinsic motivation (see 

Appendix - Ie for step-wise regression results), 

Table 5 Regression Analysis of T-Sc, TSCS, and SE on Mathematics Achievement 

Variable B ~ t P R R' F p 

Constant -.626 -1 .718 .087 

T-Sc .133 .091 .922 .358 
.448 .201 19.487 .000* 

TSCS .212 ,154 1,748 .082 

SE .421 .274 3.648 .000* 

'p<.05 dfl =3, df2=233 
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As can be seen from Table 5, teacher-student cOlmectedness, teacher support and 

commun ication skill s, and student engagement collectively have statistically significant 

contribution (R2 
= 0.201, Fl, 2ll = 19.487, P < .05) in predicting mathematics achievement. But 

when we observe these three variables separately, only student engagement is significantl y 

re lated to mathematics achievement (B = 0.421, t = 3.648, p < .05). 

Tab le 6 Means and Sta nda rd Deviations of PMCE, MIM, and MAch Scores by Sex for all 

Participants 

Std . 

Va riable Sex N Mean Deviation teal P 

Male 174 3.6255 .52278 

PMCE Female 63 
3.340 .01)1 

3.3505 .65243 

Male 174 3.6918 .59400 

MIM Female 63 
2.001 .047 

3.5196 .55896 

Male 174 2.3718 .90350 7.372 .000 
MAch Female 63 1.4297 .7653 1 

df = 235, 2-faIled, a = .05, fa = 1.960 

The results in Table 6 indicate that there is statistically significant gender difference in 

perception of mathematics classroom environment (teal = 3.340, p < .05), mathematics 

intrinsic motivation (teal = 2.00 1, P < .05), and mathematics achievement (teal = 7.372, P < .05). 

4.2 Results for Computer Science Department 

In this subsection the relationships among perception of mathematics classroom envi ronment, 

mathematics intrinsic motivation, and mathematics achi evement are investigated for first year 

computer science students . FUli hermore, the relationships of teacher-student connectedness, 

teacher suppoli and communication ski ll s, and student engagement with mathematics intrinsic 

motivation and mathematics achievement are investigated for these students using multiple 

regression anal ysis. Gender differences in perception of mathematics classroom environment, 

mathemati cs intrinsic motivation, and mathematics achievement are also tested USlllg 

Independent Samples t-test. And the resu lts of these analyses are presented below. 
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The inter-correlations among mathematics achievement, mathematics intrinsic motivation, 

perception of mathematics classroom environment, teacher-student connectedness, teacher 

support and communication skills, and student engagement were calculated for computer 

sCience first year students. These were done to investigate the relationships among the 

variab les at department level. But the results revealed similar findings as in Table 2 for all 

partic ipants taken together (see Appendix-IA). 

Table 7 Regression Analysis of T-Se, TSCS, and SE on Mathematics Intrinsic 

Motivation for Computer Science Students 

I 
Variab le B f), t P R R2 F P 

Constant 1.726 6.866 .000* 

T-Se .237 .277 2.241 .027* 
.587 .345 21.040 .000* 

TSCS .029 .037 .353 .725 

SE .289 .340 3.452 .001* 

• p<.05 - -dTI-3, df2-120 

The results of mUltiple regressIOn analysis in Table 7 show that teacher-student 

connectedness, teacher supp011 and communication skills, and student engagement together 

significantly relate with mathematics intrinsic motivation (R = 0.587, F}, 120= 21.040, P < .05) 

for Ii rst year computer sc ience students . If we observe the significance of the relationships of 

the variab les separately, student engagement and teacher-student connectedness each 

significantly relate with mathematics intrinsic motivation (B = 0.289, t = 3.452, P < .05 and B 

= 0.237, t = 2.24 1, P < .05, respectively). But the relationship of teacher SliPpOr! and 

comm unication skills with mathematics intrinsic motivation is not statistically significant (B 

= 0029, t = 0.353, P > .05). 
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Table 8 Regression Analysis of T-Sc, TSCS, and SE on Mathematics Achievement for 

Computer Science Students 

Variable B (), t P R R2 F P 

Constant -.159 -.372 .711 

T-Sc .071 .056 .398 .692 
.370 .137 6.341 .000' 

TSCS .175 .149 1.237 .218 

SE .284 .226 1.999 .048' 

·p<.05 dI1-3, d12- 120 

The results in Table 8 indicate that student engagement, teacher suppoli and communication 

ski ll s, and teacher-student connectedness together are significantly related with mathematics 

achievement of computer science first year students (R = 0.370, F ],120 = 6.341, P < .05). If we 

look at the ind ividual regression coefficients of the variables, only that of student engagement 

is stati stically significant (B = 0.284, t = 1.999, P < .05). This implies that only student 

engagement is significantly related with mathematics achievement. 

Gender differences in mean scores of perception of mathematics classroom environment (teal = 

2.223, P < .05), mathematics intrinsic motivation (tcal = 2.041, P < .05), and mathematics 

ach ievement (tcol = 4.348, P < .05) were statistically significant for Computer Science students 

(see Appendix-IB). 

4.3 Results for Statistics Department 

In thi s subsection the relationships among perception of mathematics classroom environment, 

mathematics inh·insic motivation, and mathematics achievement are investigated for first year 

stati sti cs students. Moreover, the relationships of teacher-student connectedness, teacher 

support and communication skills, and student engagement with mathematics intrinsic 

mot ivation and mathematics achievement are dealt for tllese students using multip le 

regress ion analysis. Gender differences in perception of mathematics classroom envirol1l11ent, 

mathematics intrinsic motivation, and mathematics achievement are also tested using 

Independent Samples t-test. And the results of these analyses are presented in Tables 9 

through 12. 
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The means, standard deviations, and bivariate correlations of mathematics achievement, 

mathematics intrinsic motivation, perception of mathematics classroom environment, teacher­

student cOlmectedness, teacher support and commu nication ski lls, and student engagement are 

computed for first year statistics students. And the resu lts are given in Table 9. 

Tab le 9 Means, Sta ndard Deviations, and Bivariate Correlations of Variables for 

Statistics S tudents 

Std. Pearson Correlations 

Variable Mean Deviation 1 2 3 4 5 

1 . MAch 2.7419 .81970 -
, 

2 . MIM 3.7479 .64461 .330(**) -

3. PMCE 3.8206 .48142 .221 .659(**) -
4. T-Sc 3. 7238 .55862 .071 .405(**) .879(**) -
5. TSCS 3.9556 .56680 .085 .422(**) .877(**) .745(**) -
6. SE 3.7823 .58057 .398(**) .837(**) .786(**) .496(**) .489(**) 

.. Correla tIOn IS slgmflcant at the 0.01 level (2-taIied), N - 62 

The resu lts in Table 9 revea led that mathematics achievement is significantly related with 

mathematics intrinsic motivation (r = 0.330, P < .01) and student engagement (r = 0.398, p < 

.0 1). But perception of mathematics classroom environment, teacher support and 

communication skill s, and teacher-student connectedness each was not significantly related 

with mathematics achievement. Perception of mathematics classroom environment and its 

components (subscales) were significantly related with mathematics intrinsic motivation. 

Table 10 Re gression Analysis of T.Sc, TSCS, and SE on Mathematics Intrinsic 

Motivation for Statistics Stude nts 

Variable B f), t P R R2 F P 

Cons tant .219 .589 .558 

T-Sc -.052 -.045 -.41 0 .683 
.837 .701 45.397 .000* 

TSCS .054 .047 .430 .669 

SE .928 .836 9.902 .000' 

• p<.05 dfl-3, df2-58 
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The multipl e correlation coefficient (R) in Table 10 indicate that student engagement, teacher 

support and communication skills, and teacher-student cOimectedness together PI e 

signi ficantl y related with mathematics intrinsic motivation (R = 0.837, F l, 58 = 45.397, p<.05). 

But if we observe the indi vidual coeffi cients of regression, only that of student engagement is 

statistically significant (B = 0928, t = 9.902, P < .05). This shows that only the relationship 

between student engagement and mathemati cs intrinsic motivation is statistically significant. 

Table 11 Regression Analysis of T-Sc, TSCS, and SE on Mathematics Achievement for 

Statistics Students 

Variab le B r., t P R R2 F P 

Constant 1.160 1.484 .143 

T-Sc -.188 -.128 -.698 .488 
.426 .181 4.275 .009' 

TSCS -.086 -.059 -.325 .746 

SE .692 .490 3.507 .001' 

• p<.05 - -df1 -3, df2-58 

The multiple regression results in Table 11 show that teacher-student connectedness, teacher 

support and communication skill s, and student engagement together are significantly related 

with mathematics achievement of stati stics first year students (R = 0.426, F),58 = 4.275, P < 

.05). The regression coefficients of each variable show that only student engagement IS 

significantly related with mathematics achievement (B = 0.692, t = 3.507, P < .05). 

The results in Table 12 indicate that there is statisti cally significant gender difference in mean 

mathemati cs achievement score (teal = 4.146, P < .05). The results further show that the gender 

diffe rences in mean scores of perception of mathematics classroom environment (t«,1 = -0.477, 

P > .05) and mathematics intrinsic motivation (teal = -1.012, p > .05) are not stati stically 

signi li can!. 
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Table 12 Means and Standard Deviations of PMCE, MIM, and MAch Scores by Sex for 

Stati st ics Students 

Std . 

Variable Sex N Mean Deviation tcal P 

Male 52 3.8077 .51072 

PMCE Female 10 
-.477 .635 

3.8875 .29466 

Male 52 - 3.7 11 5 .681 43 

MIM Female 10 
-1.0 12 .315 

3.9368 .3711 7 

Male 52 2.9 102 .75887 .000 
MAch Female 10 

4 .146 
1.8670 .52597 

dt = 60, 2-/ailed, a = .05, tcr = 2.000 

4.4 Res ults for Earth Science Department 

Means, standard deviations, and bivariate cOlTelations of mathematics achievement, 

mathematics intrins ic motivation, perception of mathematics classroom environment, teacher­

student cormectedness, teacher support and communication skills, and student engagement are 

computed for earth science fi rst year students. Moreover, to investigate the relationships of 

teacher-student conncctcdness, teacher support and communication skill s, and student 

engagement with mathematics intrinsic motivation and mathematics achievement for earth 

science first year students regression anal ysis is done, and the results are the fo llowing. 

Tab le 13 Means, Standard Deviations, and Bivariate Correlat ions of Variab les for Earth 

Sc ience Students 

Std . 

Variable Mean Deviation 1 

1. MAch 2.4512 .84006 -
2. MIM 3.6192 .55327 .372(**) 

3. PMCE 3. 5711 .50945 .500(**) 

4. T·Sc 3.4534 .61946 .449(**) 

5. TSCS 3.5441 .67584 .456(**) 

6. SE 3.7157 .48353 .368(**) 

.. Correia lion IS slgmtlcant at the 0.01 level (2· talled) , N = 51 

• Correlation is significant at the 0.05 level (2-ta iJed). 

Pearson Correlations 

2 3 4 5 

-
.349(*) -
.341 (*) .923(**) -

.063 .890(**) .769(**) -

.579(**) .734(**) .560(**) .431 (**) 
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The bivariate correlations in Table 13 indicate that mathematics achievement of earth science 

first year students is significan tly related with their mathematics intrinsic motivation (r = 

0.372, a = .01) and perception of mathematics classroom environment (r = 0.500, a = .01). 

Teacher-student connectedness, teacher SUppOl1 and communication skills, and student 

engagement are separately and sign ificantl y related with mathematics ach.ievement (r = 0.449, 

r = 0.456, and r = 0.368, respecti vely at a = .01). 

The correlation between mathematic intrinsic moti vation and perception of mathematics 

classroom environment is pos itive and statisticall y significant (r = 0.349, p < .05). 

Mathematics intrinsic motivation is strongly correlated with student engagement (r = 0.579, a 

= .01). The correlation between mathematics intrinsic motivation and teacher-student 

connectedness is also stati stically sign ifi cant (r = 0.341 , a = .05). But the relationship of 

teacher support and communication skills with mathematics intrinsic motivation is not 

statistically significant. 

Table 14 Regression Analysis of T-Sc, TSCS, and SE on Mathematics Intrinsic 

Motivation for Earth Science Students 

Variable B r., t P R R2 F p 

Constant 1.399 2.866 .006' 

T-Sc .359 .402 2. 145 .037* 
.658 .433 11.980 .000' 

TSCS -.401 -.490 -2.850 .006' 

SE .647 .565 4.264 .000* 

• p<.05 - -dfl-3, df2-47 

As can be observed from Table 14, teacher-student connectedness, teacher support and 

communication skills, and student engagement together are significantly related to 

mathematics intrinsic moti vation (R = 0.658, Fl , 47 = 11.980, P < .05). Student engagement (B 

=0.647, t = 4.264, P < .05), teacher support and communication skills (B = -0.40 1, t = -2.850, 

P < .05), and teacher-student connectedness (B = 0.359, t = 2.145, p < .05) are al so 

indiv idual ly and significant ly related with mathematics ii1trinsic motivation. Step-wise 
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regression analys is is done to identify the relati ve strength of relationship of the tllJee 

variables and the results are given in Table 15. 

Table 15 Step-wise Regression Analysis for SE and TSCS on Mathematics Intrinsic 

Motivatio n fo r Ea rth Science Students 

Model Variab le B ~ T P R R2 F P 

1 Constant 1.159 2.320 .025' 

(df1=1, SE .:579 .335 24.680 .000' 
.662 .579 4. 968 .000' 

df2=49) 

2 Constant 1.404 2.772 .008' 

(df1 =2, SE .775 .678 5.371 .000' .615 .378 14.576 .000' 

df2=48) TSCS -.188 -.230 -1 .819 .075 

·p<.05 

Table 15 shows that student engagement exp lained 33.5% of the variance in mathematics 

intrinsic motivation. When the variable teacher support and coml1lunication ski ll is added to 

the regression model , the shared variance has increased by 4.3%. Table 14 also shows that 

teacher-student connectedness, teacher support and cOlmnunication ski ll , and student 

engagement explained 43.3 % of the variance in mathematics intrinsic motivation. The 

variance accounted for by teacher-student cOlUlectedness is 5.5%. 

Table 16 Regress io n Ana lys is of T-Sc, TSCS, a nd SE on Mathe mat ics Ac hievement for 

Earth Science Students 

Variable B ~ t P R R2 F P 

Constant -.520 -.610 .545 

T-Sc ,195 .144 .670 .506 
.501 .251 5.263 .003' 

TSCS .338 .272 1.378 .175 

SE .295 .170 1.116 .270 

• p<.05 - -dfl-3, df2-47 
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The results in Table 16 indicate that the mul tiple correlation of teacher-student cOlUlectedness, 

teacher support and communication skills, and student engagement with mathematics 

achievement is statistically significant (R = 0.501, F l ,47 = 5.263 , P < .05). The regression 

coeffi cients show that the relationships of teacher-student connectedness (B = 0. 195, t = 

0.670, p > .05) , teacher support and communication ski lls (B = 0.338, t = 1.37 8, P > .05), and 

student engagement (B = 0.295, t = 1.116, P > .05) separately wi th mathematics achievement 

are not stati stically significant. 

Table 17 Means and Standard Deviations of PMCE, MIM, and MAch Scores by Sex for 

Earth Science Students 

Std . 

Va riable Sex N Mean Deviation teal P 

Male 42 3.6448 .44442 

PMCE Female 9 
:2.331 .024 

3.2269 .66930 

Male 42 3.6842 .48836 

MIM Female 9 
1.857 .069 

3.3158 .75 173 I 
Male 42 2.5952 .76699 i 

I 2.824 .007 
MAch Female 9 1.7789 .88223 

df = 49, 2-tai/ed, a = .05, ter = 2.021 

The results of Table 17 indicate that gender differences in mean scores of perception of 

mathemati cs c lassroom environment (teal = 2.33 1, p < .05) and mathematics achievement (tcol 

= 2.824, P < .05) among earth science first year students are statistically significant. But the 

gender di fference in mean mathematics intrinsic motivation score is not statisticall y 

signifi cant (tcal = 1.857, P > .05). 
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CHAPTER FlY E 

DISCUSSION 

The purpose of this study is to investigate the relationships among perception of mathematics 

classroom environment, mathematics intrinsic motivation, and academic achievement on the 

course for science first year students. Thus to attain this purpose, this chapter discusses if the 

resu lts of the study answer the initially raised research questions. 

5.1 T he Relationships among Perception of Mathematics Class room Environment, 

Mathematics Intrinsic Motivation, and Mathematics Achievement 

The findings of the stud y revealed that mathematics achievement of science first year students 

is positively and significantly related with their perception of mathematics classroom 

environment and mathematics intrinsic motivation. The results show that the relationship 

between mathematics achievement and perception of mathematics classroom environment is 

stronger than the one between mathematics achievement and mathematics intrinsic 

motivation. 

These results show that students who perceive their mathematics classroom environment 

positively do pro bably achieve higher in mathematics than those who perceive it negatively. 

This means that students, who have close relationships with their instmctors, perceive their 

instructors as supportive and clearly communicate their expectations, and actively engage in 

classroom activities may achieve better in mathematics than those who do not. 

This find ing supports several findings by others (e.g., Akey, 2006; Roeser et a!., 1996; 

Handelsman et a!., 2005). For example, Akey (2006) found that both prior student 

engagement and perceived competence had a significant positive influence on subsequent 

levels of mathematics achievement. Roeser et a!. (1996) also found that positive teacher­

student relationships in schools are related to adolescents' academic motivation and 

achi evement. Furthelnlore, the results of the study indicated that more intrinsically motivated 

students do better achieve in mathematics. That is, students who devote more effort, persist 
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longer, prefer optimally challenging mathematics tasks may achieve better in mathematics 

than those who do not. 

This finding is inline with the findings of several writers (e,g" Garuma, 2005; Lepper et a!. , 

2005; Kim et a!., 2007; Yunus and Ali, 2009) , For instance, Garuma (2005) found a positive 

and statistically s ignificant relationship between academic intrinsic motivation and academic 

ach ievement of preparatory students, Kim and co lleagues (2007) also found intrinsic 

moti vation to have positive and significant effect on academic achievement. 

The present results contradict the findings of several writers (e,g" Moneta & Siu, 2002; 

Pintrich & DeGroot, 1990; and Workineh, 2004), For instance, Moneta and Siu (2002) found 

intrinsic motivation correlated negatively with self-report CGPA of year-l undergraduate 

General Psychology students. 

The present results clearly shown that for a student to achieve hetter in mathematics, which is 

perceived to be tougher than other subjects, he/she must perceive the classroom environment 

positively and he/she must devote more effort, persist longer, prefer optimally difficult 

mathematics tasks , and perceive himself/herself as competent in math~matics, 

The present find ings further revealed that perception of mathematics classroom enviromllent 

and mathematics intrinsic motivation are positively and significantly related, This result 

suggests that students with positive perceptions of mathematics classroom enviroJUnent may 

have high mathematics intr.insic motivation and vice versa , This resu lt supports the findings of 

Church e( a!. (2001) who fou nd a significant positive relationship between perceived 

classroom environment variab les and intrinsic motivation fo r a chemistry course, Fenzel and 

Brennan (2007) also reported strong relationship between school enviromllent perceptions and 

intrinsic motivation which supports the present finding, 

All the above relationships among mathematics achievement, mathematics intrinsic 

motivation, and perception of mathematics classroom environment were also investigated at 

department level. The results of the analysis at department level revealed quite similar results 

as in the case of all first year science students of the three departments taken together except 
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for statistics students in one case. That is, the relationship between perception of mathematics 

classroom envirolll1ent and mathematics achievement was not statistically significant for 

statistics first year students. 

S.2 The Relationships of Teacher-Student Connectedness, Teacher Snpport and 

Co mmunication Skills, and Student E ngagement with Mathematics Intrinsic 

Motivation 

The bivariate correlations of teacher-student connectedness, teacher support and 

communication skills, and student engagement with mathemati cs intrinsic motivation of 

science first year students are positive and statistically significant. This means that as a 

student becomes more connected with hi s/her teacher, perceived hi s/her teacher as supportive 

and communicative, and as he/she becomes more engaged in mathematics classroom 

activiti es, then he/she will be more intrinsically motivated in mathematics and vice versa. 

Despite the above significant bivariate co rrelations, multiple regression analysis indicated that 

teacher-student cOlllectedness and teacher support and communication skills were non­

signifi c,mt predictors of mathematics intrinsic motivation of science first year students. This 

shows insignificant relationship among the variables. Student engagement significantly 

predicted mathematics intrinsic motivation. This shows significant relationship between the 

vari ables. 

The resu lts show that out of the three components of perceptions of mathematics classroom 

environment only student engagement is positively and significantly related with mathematics 

intrinsic motivation. These findings suggest that the most important thing to enhance 

mathematics intrinsic motivation of science first year students is to actively engage them in 

mathematics c lassroom acti vities . 

The present findings are inline with the fi ndings of several writers (e.g., Russell et aI., 2004; 

Elliot et aI. , 2005; Turner et aI. , 1998). For example, Elliot and colleagues wrote that higher 

levels of student engagement in learning activities and the perception that the activity was 

meaningful appeared to help the students maintain interest. Burden (2003) noted that positive 
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teacher-student relationships are significantly related with higher student motivation which 

contradicts the present finding. Ames and Archer (1988) al so found that classroom 

environment in which students perceive positive teacher-student relationship and supportive 

teacher are more productive and interesting which contradicts :he present fi nding. 

The relationships of teacher-student cOImectedness, teacher support and communication skills, 

and student engagement with mathematics intrinsic motivation were also investigated at 

department leve l. The bivariate correlations of the three variables with mathematics intrinsic 

motivation of computer sc ience first year students were all positive and significant. Multiple 

regression analysis also shows that teacher-student connectedness, :eacher support and 

communication skills, and student engagement collectively are significantly related with 

mathematics intrinsic motivation. 

Stud ent engagement is the best predictor of mathematics intrinsic motivation followed by 

teacher-student cOlU1ectedness. This shows thaLthe two variables are positively and 

significantly related with m;;iliematics intrinsic motivation of computer science first year 
/ 

students. That is, a computer science first year students become more engaged in 

mathematics c lass a , tivities and have close relationship with their instructors they may 

develop hi gh matl1ema "cs intrinsic motivation. 

\ 
The Pearson correl at ions of teacher-student connectedness, teacher support and 

communication skills , and student engagement with mathematics intrinsic motivation of 

statistics first year students were pos itive and statistically significant. According to these 

correlations, as statistics students develop close relationship with their mathematics 

instructors; perceive their instructors as supportive and communicative, and become more 

engaged in mathematics class activities then they may become more intrinsically motivated in 

mathematics . 

Multiple regression analysis indicated that teacher-student connectedness, teacher support and 

communication sk ill s, and student engagement together are significantly related with 

mathematics intrinsic motivation for statistics students. But the results show that only student 

engagement significantly pred icted mathematics intrinsic motivation. This suggests that for 
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stati stics first year students to develop higb mathematics intrinsic motivation, they need only 

to acti vely engage in mathematics class activities. 

The correlati on of mathematics in trinsic motivation of earth science first year students with 

thei r engagement in class activities was positive and significant followed by its correlation 

with teacher-student connectedness. But its correlation with teacher support and 

communicati on ski lls was not statistically significant. This implies that students who are 

highl y engaged in class acti vities and have good relationships wi th their instructors may have 

high mathematics intrinsic motivation. 

The multip le regression analys is ind icated that teacher-student connectedness, teacher support 

,md communication ski lls, and student engagement together significantly predicted 

mathematics intrinsic motivation of earth science first year students. The regression 

coefficients (B's) have shown that teacher-student connectedness and student engagement 

have significant direct relationships with mathemati cs intrinsic motivation . But teacher 

support and communication skills have significant indirect relationship. Step-wise regression 

analys is shows that student engagement is the best predictor of mathematics intrinsic 

motivation of earth science students. 

5.3 The Relationships of Teacher-Student Connectedness, Teacher Snpport and 

Co mmunication Skills, and Student E ngagement with Mathematics Achievement 

Each of the correlations of teacher-student cOlU1ectedness, teacher support and communication 

ski li s, and student engagement with mathematics achievement of science first year students 

was posi ti ve and significant. The multiple regression analysis also revealed that these three 

variab les together are signi fi cantly related with mathematics ach ievement of science first year 

stud ents. But the regression coefficients have shown that on ly student engagement was 

significant predictor of mathematics achievement. These results suggest that good 

mathemati cs grade could be achieved with high probability even only when the students are 

actively engaged in mathematics class activities. 
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Russell and colleagues (2004) noted that student engagement is a strong predictor of 

achievement in particular leaming domains (e.g., mathematics) which supports the present 

find ing. This fi nding is also inline with the findings of Handelsman et al. (2005) who fo und 

student engagement in a mathematics course highl y associated with high mathematics 

achievement of non-mathematics majors. 

For computer sCience students, teacher-student connectedness, teacher support and 

communication skills, and student engagement each significantly cOlTelated with mathematics 

ach ievement. The multip le correlation coefficient (R) has also shown that these three 

variables together are significantly related with mathematics achievement of computer science 

students. But the regression coefficients have shown that only student engagement is 

signi fican t predictor of mathematics achievement. 

Among the components of perception of mathematics classroom envi ronment, only student 

engagement significantly correlated with mathematics achievement of statistics first year 

studen ts. The regression coefficients have also shown that only student engagement is 

significant predictor of mathematics achievement for these students. 

The Pearson correlations of teacher-student cOlmectedness, teacher support and 

comlllunication skill s, and student engagement with mathematics achievement of earth 

sc ience first year students were al l positive and significant. The mul tip le correlation 

coeffic ient (R) has also shown that these three variables together were significantly related 

with mathematics achievement. The results show that as earth science students become 

closely rel ated with their mathematics instructors, perceive their mathematics instructors as 

supportive and communicative, and actively engaged in mathematics class activities, then 

they may achieve better in mathematics. 

Despite the above results, the regression coefficients of teacher-studen~ cOlmectedness, 

teacher support and communication skil ls, and student engagement are not significant. This 

shows that the variables do not contribute meaningful amount to the prediction of 

mathematics achievement separately in case of earth science first year students. That IS, 
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having actively engaged in mathematics class activities may not guarantee to ach ieve better 

un less the student has close relationship with his/her instructor, perceive that the instructor is 

supporti ve and communicative at the same time. In other words for earth science students to 

achieve better in mathematics, the interaction of teacher-student connectedness, teacher 

support and communication skills, and student engagement is important. 

5.4 Gender Differences in Perception of Mathematics C lassroom Environment, 

Mathematics Intrinsic Motivation, and Mathematics Achievement 

The results of the study have shown that male science first year students scored significantly 

higher in mean scores of perception of mathematics classroom environment, mathematics 

intrinsic motivation, and mathematics achievement than their female counterparts. These 

results indicated that male students had more positive perceptions of their mathematics 

classroom environment, more intrinsically motivated in mathematics, and achieved better in 

mathematics when compared to the female students. That is, male students had more close 

relationships with their mathematics instTuctors; perceived their mathematics instructors as 

supporti ve and know what is expected of them; and they were more actively engaged in 

mathematics classroom activities when compared with female students. Male students 

devoted more effOlt, persisted longer, were more interested, preferred more challenging 

mathematics tasks, and had sense of competence on mathematics when compared to female 

students. 

The results support the findings of Brady and Eisler (1999) who found that male students did 

seek out more contact with their instructors; sat in the first two rows and actively engaged in 

class activities than female students. In line with the present findings, Russell et al. (2004) 

noted that male students surpass females in mathematics self-efficacy and mathematics self­

concept scores which are ind icatives of mathematics intrinsic motivation. But the results 

contradict the findings of Broussard and Garrison (2004) and Gamma (2005) whose findings 

indicate that fema le students have higher scores of intrinsic motivation for general school 

subjects including mathematics. 
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Fu rthermore, the findings of the present study contradict the findings of Schiff and Tabor 

(2003) which is girls held more positive perceptions of their significant teachers than boys. 

Nair 's (2001) finding, that is, male and female students in the primary and secondary levels 

significantly differ in perception of classroom envi rolUnent, but they perceive it similarly in 

the terti ary level also contradict the present finding. The findings of the present study seem 

true in our contex t. This is because our culture itself does not encourage femal e students to 

engage in activities equally with males. The culture they grown up does not encourage them 

to interact with males, be it classmates or teachers, so they can' t freely contact and ask their 

teachers. 

At department level, ,the gender differences in mean scores of perception of mathematics 

classroom environment and mathematics intrinsic motivation were statisticall y significant 

only for computer science first year students in favor of males. These results have shown that 

fi rst year students of statistics and earth science perceived their mathematics classroom 

environment s imilarly and had similar levels of mathematics intrinsic motivation. 

Gender difference in mathematics achievement was tested using independent samples t- test 

for all participants collectively and at department level. The resu lts have shown that male first 

year sc ience students significantly surpass females in mathematics achievement at all levels. 

That is, the gender difference in mean mathematics achievement score was stati stically 

significant in favor of males for all participants taken together and at each department 

leve l.The find ings support the results of several studies (e.g., Amare, 200 I ; Seleshi, 2001; 

2005; Tadesse, 2006; McConnick and Pressley, 1997). For example, McCOlmick and 

Pressley (1997) wrote that during the early-elementary school years, girls surpass boys in 

mathematics achi evement; however, reversal of thi s patteni begins in junior high school and 

continues for the remainder of schooling. 
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CHAPTER SIX 

SUMMARY, CONCLUSION, AND RECOMMENDATIONS 

6.1 Summary 

The objective of the study was to investigate the relationship among perception of 

mathematics classroom environment, mathematics intrinsic motivation, and mathematics 

achievement on the course Calculus-I for science first year students. To achieve this objective, 

the foll owing research questions were raised. 

1. What is the relationship among perception of mathematics classroom envi ronment, 

mathematics intrinsic motivation, and mathematics achievement for science first 

year students in the departments of Computer Science, Statistics, and Earth Science? 

2. What is the relationship among the different dimens;ons of perception of 

mathematics classroom environment (i.e., teacher-student cOlmectedness, teacher 

support and communication skill s, and student engagemen1) and mathematics 

intrinsic motivation? 

3. Do the different dimensions of perception of mathematics classroom environment 

signi ficant ly relate with mathematics ach ievemen t? 

4. Is there a statisti cally significant gender difference 111 perception of mathematics 

classroom environment, mathematics intrinsic motivation, and mathematics 

achievement among first year students in the three departments? 

The study employed survey methodology to obtain relevant data from first year students in 

the Faculty of Science, Addis Ababa University, about their perceptions of mathematics 

classroom environment and mathematics intrinsic motivation. 

The study used a stratified random sampling method to select a sampk of 248 participants 

from a population of 651 science first year students of Computer Science, Statistics, and Earth 

Science departments fro m the Science Faculty, Addis Ababa University. 

The required data for the study were collected using perception of mathematics classroom 

enviromnent questionnaire and mathematics intrinsic motivation inventory which were 
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prepared fo r this purpose. The mathemati cs grades of participants on the course Calculus- I 

were also obtained from the faculty registrar 's recorded document. 

The data of 237 participants were fed from a code sheet into a spread sheet of an SPSS 15 

program after checking and coding all the variables in the stud y. Then descri ptive statisti cs of 

the data were computed using the SPSS program. Correlations, multiple regression analysis, 

and step-wise regression ana lysis methods were used to analyze the data using the SPSS 

program. 

The results of the study have revealed that mathematics achievement of science first year 

students was positively and significantly related with their perception of mathematics 

classroom environment and mathematics intrinsic motivation. The present findings further 

revea led that perception of mathematics classroom environment and mathematics intrinsic 

motivation were positively and signifi cantly related. These relationships were quite similar at 

depa rtment level except in one case for statistics students. That is, the relationship between 

perception of mathematics classroom ellviromnent and mathematics achievement was not 

statistica lly sign ificant for statistics first year students. 

The correlations of teacher-student connectedness, teacher support and communication skills, 

and student engagement with mathematics intrinsic motivation of science first year students 

were each positive and statistically signifi cant. Multiple regression analysis has also shown 

that these three variables together sign ifi cantl y predicted mathematics intrinsic motivati on. 

But the multiple regression coefficients have shown that out of the above three variables only 

student engagement signifi cantly predicted mathematics intrins ic motivation of science first 

year students. This shows significant relationship between student engagement and 

mathematics intrinsic motivation. 

The Pearson correlations of teacher-student connectedness, teacher support and 

co mmunication skills, and student engagement with mathematics intrinsic motivation for 

computer science and statisti cs first year students were positive and significant. Multiple 

regression analyses have also shown that these three variables together signifi cantly predicted 
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mathematics intrinsic moti vation in both departments. But the regression coefficients have 

shown that the best predictor of mathematics intrinsic motivation was student engagement. 

Student engagement and teacher-student connectedness were positively and signi ficantly 

co rrelated with mathematics intrinsic motivation of earth science first year students. The 

mUl tiple regression analys is ind icated that teacher-student cOilllectedness, teacher support and 

communication skill s, and student engagement together were sign ificantly related with 

mathem atics intrinsic moti vation of earth science first year st,udents. The multiple regression 

analys is fu rther indicated that student engagement and teacher-student connectedness each 

had significant direct relationship with mathematics intrinsic moti vation. But teacher support 

and communjcation skill s had significant indirect relationship with mathematics intrinsic 

motivation of earth science students. 

Each of the Pearson correlations of teacher-student connectedness, teacher support and 

communication skill s, and student engagement with mathematics achievement of science first 

year students was positive and s ignificant. Multiple regression analysis has al so shown that 

the above three variables together were significantly related with mathematics achievement of 

the participants. But the regression coeffi cients have shown that only student engagcment was 

signi fica nt predictor of mathematics achievement for science first year students. 

Each of the Pearson con-elations of teacher-student cOlmectedness , teacher support and 

communication skills, and student engagement with mathematics achjevement was positive 

and signifi cant for computer science and earth science first year studer,ts. Taken together in 

the multiple regression model, these tlu'ee vari ables were significantly related with 

mathematics achievement fo r these students. Despite these relationships, the results have 

shown that only student engagement is significant predictor of mathematics achievement for 

compu ter science students and none of the above three variables contributed significailt 

amount to the prediction of mathematics achievement separately for earth science first year 

students. 
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The correlations of teacher-student connectedness, teacher support and communication skills, 

an d student engagement with mathematics achievement of statisti cs first year students have 

shown that only the one between student engagement and mathematics achievement was 

significant. The regression coefficients have also shown that only student engagement was 

significant predictor of mathematics achievement of these students. 

The results of the study have shown that male science first year students scored significantly 

higher in mean scores of perception of mathematics classroom en vironment, mathematics 

intrinsic motivation, and matllematics achievement than their female counterparts. 

At department level, the gender differences in mean scores of perception of mathematics 

classroom environment and mathematics intrinsic motivation were statistically significant 

only for computer science first year students in favor of males. These results have shown that 

first year students of statistics and earth science perceived their mathematics classroom 

enviromnent similarly and had similar levels of mathematics intrinsic motivation. Gender 

differences in mean mathematics achievement scores were statistically significant in favor of 

males in each department. 

6.2 Conclusion 

Mathematics achievem ent of science first year students was positively and significantly 

related with both their perception of mathematics classroom envirolmlcnt and mathematics 

intrinsic motivation. Moreover, perception of mathematics classroom environment and 

mathematics intrinsic moti vation were positively and signi ficantly rel ated. These relationships 

were quite similar at department level but the relationship between perception of mathematics 

classroom envirorunenl and mathematics achievement was not statistically significant for 

statistics first year students. 

Each of the correlations o f teacher-student cOlmectedness, teacher suppOli and communication 

skills, and student engagement with mathematics intrinsic motivation as well as with 

mathematics achievement of science first year students was positive and significant. Multiple 

regression analys is has also shown that these tlu·ee variab les together significantly predicted 
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mathematics intrinsic motivation and mathematics achievement. But the results have also 

shown that out of the above three vari ab les onl y student engagement signifi cantly predicted 

mathematics intrinsic motivation and mathematics ach ievement of science first year students. 

Each of teacher-student connectedness, teacher support and communication skill s, and student 

engagement was pos itively and significantly correlated with mathematics intrinsic motivation 

fo r computer sc ience and statistics first year students at department level. Multiple regression 

analysis has shown that these three variables together significantly predicted mathemati cs 

intrinsic motivation in both departments. 

Correlations of teacher-student connectedness, teacher support and communication skills, and 

student engagement with mathematics achievement were positive and significant for 

computer sc ience and earth sc ience students at department level. In case of statistics students, 

onl y the correlation between student engagement and mathematics achievement was positive 

and statistically sign ificant. Multiple regression analysis has sho'vn that teacher-student 

conn ectedness, teacher support and communication skill s, and student engagement together 

were significantly related with mathematics achievement at department level. In all cases the 

variab le which explained the highest variance in the prediction of mathematics achievement 

as well as mathematics intri nsic motivation is student engagement. 

The fi nd ings of the study have revealed statistically significant gender differences in mean 

scores of perception of mathematics classroom environment, mathematics intri nsic 

mot ivation, and mathematics achievement among science fi rst year students in favor of males. 

Gender differences in mean mathematics achievement scores were statisticall y significant in 

favo r of males at each department level. And gender differences in mean scores of perception 

of mathematics classroom environment and mathematics intrinsic motivation were 

statistically signi ficant only fo r computer science first year students in favo r of males. 

6.3 Recommendations 

Based on the obtained results the following recommendations are forwarded. 
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Teachers sbould help students perceive tbeir classroom environment pos itively and develop 

intrinsic motivation for the course they teach. Teachers can do this by actively engaging 

students in c lassroom activities wbich help enhance their academic achievement. Moreover, 

Reda (2006) suggest that teachers should model interest in learning; communicate to students 

reasons for being enthusiastic about schoo l; create low anxiety classrooms; induce curiosity 

and suspense; and make abstract materi al more personal, concrete, and familiar. 

Student engagement is found to be the strongest predi ctor of mathematics intrinsic motivation 

and mathematics achievement. Thus teachers should engage students in classroom activi ties 

using c1assworks, homeworks, assignments, and projects to make teaching- learning engaging 

and producti ve. 

The results have shown significant gender difference in perception of mathematics classroom 

environment, mathematics intrinsic motivation, and mathematics achievement in favor of 

males. With this gap between the two groups, progress in education is unthinkable for two 

reasons; one is females make up at least half of the society and the other is mathematics is 

crucial in all sectors. Therefore, all concerned bodies should help bridge this gap. Male 

students shoult! encourage their female classmates to discuss, in teract, and participate with 

them during mathematics classes and exercises. Teachers should also encourage female 

students to freely participate in class and to freely ask help. Institutions should help female 

students to compete with their male counterparts. For example, as written by "The Ethiopian 

Herald" Tuesday 7 April 2009 page 9, under the titl e "University Working to Make Female 

Students Success fu l" the Hawassa Uni versity has launched guidance and counseling service 

aimed at solving soc ial, economical, and academic problems female students are facing. The 

activities include arranging tlltorial classes, facilitating fi nancial and material support for 

fema le studen ts. 

If all institutions follow the start of Hawassa Uni versity, the gender gap fo und in this study 

wi ll be hopefully very small if not eliminated all together. 
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Finally, further stud y should be done on the area by 111ini111 izing the li111itations of the study. 

The present study has found differences in perception of mathematics classroom enviromnent 

and mathematics intrinsic motivation across departments. Thus future study shou ld examine 

pertinent factors related to major courses taken. 
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Appendix-I 

A. Table: Means, Standard Deviations, and Bivariate Correlations of Variables for 
Computer science students 

Std. Pearson Correlations 

Variable Mean Deviation 1 2 3 4 5 6 
1. MAch 1.6755 .84701 . 
2. MIM 3.6061 .57202 . 382 ") -
3. PMCE 3.4106 .59182 .363 ") .563 ") -

4. T·Sc 3.2591 .66892 .312 ") .528 ") .915(") -
5. TSCS 3.4869 .7 1842 .295 .. ) .393 .. ) .850(") .709(") -
6. SE 3.4859 .67456 .333(") .54 1 ( .. ) .819(") .662(") .469(") -

, -• Correlation IS Significant at the 0.01 level (2·talled), N - 124 

B. Table: Means and Standard Deviations of PMCE, MIM, and MAch scores by sex for 

Computer Science students 

Sid. 

Variable Sex N Mean Deviation bl p 

Male 80 3.4969 .53740 
PMCE Female 

2.223 .028 
44 3.2539 .65"150 

Male 80 3.6829 .59055 
MIM Female 

2041 .043 
44 3.4666 .51415 

Male 80 1.9046 .81988 
MAch Female 

4.348 .000 
44 1.2589 .73616 

df = 122, 2-/ailed, a = .05, ter - 1.980 

C. Table: Step-wise regression statistics for SE and T-Sc on mathematics intrinsic 
motivation science first year students 

Model 
Variable B ~ t p R R' F p 

1 Constant 1.535 8.715 .000 
(df1 =1, .622 .386 147.955 .000' 
df2=235) SE .584 .622 12.164 .000 , 

Constant 1.422 7.664 .000 
2 

(df1 =2, SE .513 .546 8.382 .000 .629 .395 76.456 .000' 
df2=234 ) 

T·Sc .108 .121 1.851 .065 
, 
p<.05 

The ,·egression equations for models 1 and 2 are respectively: 

Y=1.535 + 0.584X, and Y=1.422 + 0.513X, + 0 .108X, 
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D. Table: Descriptive Statistics 

Group Variable Minimum I Maximum Mean Std. Deviation 
All Participants MIM 1.21 4.95 3.6460 
N = 237 PMCE 1.83 4.79 3.5524 

MAch .00 4.00 2.1214 
Computer MIM 1.21 4.79 3.6061 
Science 
N = 124 

PMCE 1.83 4.63 34106 

MAch .00 4.00 1.6755 

Statistics MIM 1.53 4.95 3.7479 
N = 62 PMCE 2.71 4.79 3.8206 

MAch 1.00 4.00 2.741 9 

Earth Science MIM 2.32 442 3.6192 
N = 51 PMCE 2.29 442 3.5711 

MAch .67 4.00 24512 

Note: MIM=Mathematics Intrinsic Motiva tion 

PMCE= Perception of Mathematics Classroom Environment 

MAch=Mathematics Achievement 

.58867 

.57183 

.9624 1 

.57202 

.59182 

.84701 

.64461 

48142 

.81970 

.55327 

.50945 

.84006 

E. Yamane's (1967) formu la to calculate sample size 

N 
n = 1 + N ((1)2 

where N= popu lation size 
11 = samp le size 

and 

N 

a = level of signi ficance 
N . f 'lh i = sIze 0 t stratum 
ni = number of parti cipants selected from tbe i h stratum 
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Deal' Pal'ticipant, 

Appendix -II 
Addis Ababa University 

College of Education 
School of Gradnate Studies 
Department of Psychology 

Questionnaire to be filled by students 

Th is questionnaire is designed to co llect data for a research to be conducted in partial 
fulfil lment of the requirement for a master 's degree in Psychology with specialization in 
Measurement and Evaluation. Your honest and genuine responses to the given items are 
highly valuab le for the study. Moreover, the completi on of the study is based on your 
cooperation and information. Therebre, I ask your cooperation to give your honest and 
genu ine responses to the following items. 

All information, you provide, will be kept confidenti al and wi ll be used only for the research 
purpose. If you decide not to participate in the study please return the questionnaire (0 the 
supervi sa rli nvest i gator. 

Fu ll Name .... 

The investigator 
THANK YOU IN ADVANCE! 

Part I General Information about the Participant 

Sex : Male 0 Female 0 Age: ....... Department: .. .. .. .. . ..... Section ........ . 

Malhs Co ll ege Entrance Exam result: ........... . ,/1 00. 
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Part II Student's Perception of Maths Classroom Environment Questionnaire 
Direction: Read each of the following statements carefully and choose one of the given altematives on 
the basis of the extent to wh ich each sentence best describes your feel ing about your maths classroom 
environment. There is no right or wrong answer; simply, indicate your choice by marking "J" under 
the altema tive that you have chosen just in front of each sentence. 

Response categories 
Item Item Not at Not Neither True Very 
NQ all !Jue true true true 

nor false 
I When my instlllctor lectures, helshe looks at 

me to maintain my attention. 

2 My instructor tells us that we can solve all the 
prob lems in our exerci ses. 

3 I' m not well organized in maths classes. 
4 r can freely ask my instructor while helshe is 

lecturing. 
5 My instructor doesn't care about how I do in 

maths. 
6 My instructor doesn 't initiate me to ask in 

class. 
7 T don't always follow my maths instructor. 
8 I 'm afraid to raise my hand in class . 
9 I have difficulty to try maths class works. 
10 My instructor doesn' t give feedback for 

assignments and tests on time. 
II My instructor and I care about each other. 
12 When I ask questi(Jn, my instructor helps me 

clalify my quest ion ra ther than di rectly 
answer. 

13 I thi nk about maths between class meetings . 
14 I go to the instructor's office hours to review 

assignments or tests or to ask questions. 
15 My instructor li kes the other students in my 

class better than me. 
16 I fin d ways to make the maths I leam relevant 

to my life. 
17 My instructor is interested in what r think, 

feel, and in what I do . 
18 My instructor assists me when I try class 

works . 
19 My instructor interrupts me when I have 

something to say. 
20 I don' t come to maths classes always. 
21 My instructor listens to me. 
22 I try very hard to partici pate in maths classes. 
23 I do only some orthe homework problems. 
24 My instructor doesn't like students who ask 

frequen tl y in class . 
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Part HI Maths Intrinsic Motivation Inventory 

Direction : Read each of the following statements carefull y and choose one of the given 
a Iternati ves on the basis of the extent to which each sentence best describes your feel ing about 
you r ll1aths intrinsic motivation. There is no right or wrong answer; sim ply, indicat~ your 
choice by marki ng "J" under the alternative that you have chosen just in front of each 
sentence. 

Response Categories 
Item Item Not at Not Neither true True Very 
No all true true nor fa lse true 
1 I like to learn more about maths. 
2 I put a lot of effort into maths. 
3 1 think I did pretty well at maths, 

compared to the other students. 
4 Learning maths didn't hold my 

attention at all. 
5 I like difficult problems because I 

enjoy bying to figure them out. 
6 I give up easily when I don 't 

understand a maths problem. 
7 [ felt pretty skilled at solving maths 

problems. 
8 T thought learning maths was very 

boring. 
9 I like to go on to new maths problems 

that are at a more difficult level. 
10 I don 't finish doing maths homework 

at a ti me. 

11 I think I'm pretty good at maths. 
12 1 enjoyed doing maths problems very 

much. 
13 When maths class work is given, 1 b'y 

to do only the easy ones. 
14 I always exercise maths because I am 

interested in the course. 
15 I'm not satisfied with my maths 

performance. 
16 1 like to do as much exerc ise as I can 

in maths. 
17 Malhs is a course that I couldn't do 

very well. 
18 I like hard work in maths because it is 

a challenge. 
19 I didn't try very hard to do well at 

maths. 
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