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1. Introduction 

The motivation to take Mathematics course in the university is a complex phenomenon and is often associated with 
numerous reasons and different types of motivation (Pelletier et al., 2013). Understanding of motivation in the study of 
mathematics is indispensable because it appears to be hook that engages and keeps a person in it. Therefore, an examination 
of how different types of motivation (i.e., intrinsic vs. extrinsic) are associated with mathematics engagement is highly 
necessary for sustaining interest. 

Research studies have often incorporated the self-determination theory (SDT) framework to engagement areas of 
study (Pelletier et al., 2013). The SDT has it that individuals persistently attempt to control their own social environments to 
master some basic psychological needs, which includes but not limited to perceived Interest, perceived competence, perceived 
usefulness, perceived anxiety and perceived effort. In accordance with Intrinsic Motivation Inventory (IMI) these five 
dimensions were considered as predictor variables of intrinsic motivation. 

Perceived interest to cognitive-evaluation and self-determination theory, predictors of intrinsic motivation are 
personal preferences of activities and the competence those individuals feel while engaging in those activities are the driving 
force behind the activities. Proponents of the theory posts that when activities are perceived as chosen (i.e., self-determined) 
rather than required, and when people believe personal success in the activities, there is a high likelihood that intrinsic 
motivation is experienced in the form of interest.  

Zimmerman (2000) acknowledged that Perceived competence is students’ belief that their academic capabilities play 
a key role in achievement motivation. Beliefs about perceived competence, play in motivating students is the primary focus of 
several theoretical perspectives (Pajares, 1996). Perceived competence represents the extent to which a person believes that 
he or she has performed or is able to perform well at an activity (Bandura, 1982; Harter, 1981). It is often noted to affect 
intrinsic motivation following feedback, either during or at the conclusion of performance on a task (Bandura, 1982; 
Harackiewicz, 1989).  

In this research anxiety and pressure is used interchangeably to mean a kind of special apprehension formed in 
learning and applying mathematics. It influences the efficiency and effect of a student input and output strategies in 
mathematics task. Individuals, who perceive mathematics as difficult and their ability to do mathematics as poor, generally 
avoid mathematics, if possible (Hilton, 1981; Otten & Kuyper, 1988). Such students are described as mathematically anxious 
(Middleton, & Spanias, 1999).  

Fennema and Sherman (1976) incorporated perceived usefulness into their Mathematics Attitude Scales, and 
researchers have used these and other scales to demonstrate that perceived usefulness is consistently related to mathematics 
performance. Utility value is considered mean the degree to which students’ value mathematics for its usefulness in a 
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purposeful or industrious undertaking, especially one that requires effort or boldness. Eccles and Wigfeild (1995) found that 
students' choice to participate in a mathematics task related to their valuing of mathematics. This means to choose to study 
mathematics other than another subject, demonstrate one’s way of saying that mathematics is useful.  

Perceived effort is important for students to learn how to learn and take control of their efforts towards the study of 
mathematics. One self-regulatory resource management strategy described by Pintrich, Smith, Garcia, and McKeachie (1991) 
is effort regulation. It is sometimes referred to as volition (Corno, 1993). Effort regulation refers to a learner’s ability to control 
his or her attention and efforts even in distractions situations. This is a clear demonstration of intrinsic motivation, as those 
distractions are not enabling enough to disengage the person’s commitment to complete study goals in mathematics. A 
person’s ability to manage her or his effort is important to academic success in mathematics, because it not only does it signify 
goal commitment, but regulates the continued use of learning moves in task accomplishment (Pintrich, Smith, Garcia & 
McKeachie, 1991). The perception of competence refers to the opportunity to express one’s own capability of physical or 
mental prowess or psychological well-being,. Autonomy is related to the ability to act or express oneself in ways that match 
one’s own needs and value system (Deci and Ryan, 1985).  

Research studies that consider differences in academic achievement have often demonstrated an advantage for female 
students over males (Voyer & Voyer, 2014). This advantage of females expands to various educational levels and institutions, 
including university settings (Conger & Long, 2010). Cognitive ability is not noted explain gender differences in achievement 
by share presence of similar patterns in Intelligent quotient scores in male and female students (Gibb, Fergusson & Horwood, 
2008). This suggests that disparities in achievement between males and females could be attributed to alternative factors.  

Some researchers (e.g. Kange the, Lyria & Nyamanga, 2014; Brady & Eisler, 1995; Frawley, 2005) have attributed 
environmental or contextual factors to explain gender differences in achievement. These factors include socialization, gender 
biases in teaching in assessment (Woodfield, 2005). Although these factors are genuine, other internal factors, such as 
academic motivation could lead to behaviours such as increased study time, which could have significant implications for male 
and female students to build the necessary skills and knowledge to mathematics achievement. Indeed, the importance of 
motivation in academic performance has been revealed in studies among students of different cultural background (Ginsberg, 
2005), at various levels in academic career (Ivankova & Stick, 2007; Lovitts, 2001; Martin, 2009), and of different sexes 
(Meece, Glienke & Burg, 2006; Velayutham, Aldridge & Fraser, 2012). 

According to the self-determination theory (SDT) posited by Ryan and Deci, (2009), intrinsic motivators produce 
more positive academic outcomes than external regulators. Consequently, in order to determine how the dimensions, vary in 
term of gender more research is needed. Research has it that gender differences are apparent within intrinsic (McGeown, 
Goodwin, Henderson & Wright, 2012) and extrinsic (Rusillo, Teresa, Arias, & Felix, 2004) attributes, learning strategies 
(Massachi, 2000), self-efficacy (Pajares & Valiante, 2001), and hours devoted to studying (Trautwein & Ludtke, 2007). 
Although gender differences in academic motivation are evident in lower levels of education (Hornstra, van der Veen, Peetsma, 
& Volman, 2013; Vecchione, Alessandri & Marsciano, 2014), research conducted in schools may lack the impetus to extend to a 
university environment, because these groups of students have chosen to study mathematics at the highest level and may 
exhibit higher levels of motivation (Pintrich, 2003).  

More so empirical investigations in higher education context revealed inconsistent results. Whilst some studies on 
measuring self-efficacy and using a mixed subject-area student used for the study showed that males retain higher levels of 
academic self-efficacy (Shkullaku, 2013; D’Lima, Winsler & Kitsantas, 2014). Other research studies revealed the opposite 
(Chavez, Beltran, Guerrero, Enriquez & Reyes, 2014). The inconsistencies were also reported in studies concentrating on 
intrinsic and extrinsic motivation (e.g., Brouse, Basch, LeBlanc, McKnight, & Lei, 2010; Hakan & Munire, 2014; Vallerand & 
Bissonnette, 1992). More so no significant effect of gender was found on active participation learning strategies (Davidson et 
al., 2014; Severiens & Ten Dam, 1994; Tarabashkina and Lietz, 2011). In addition, Becker and Ulstad (2007) as well as Drewes 
(2009) puts female undergraduates to have devoted more time to self-regulated learning than males. Given that male and 
female students differ in the amount of time spent on studying, it may well be that certain factors could be predicting 
mathematics achievement to a different extent for the two genders. This supposition needs to be tested. Variations between 
the genders in terms of the predictive value of intrinsic and extrinsic motivational attributes on achievement have been 
demonstrated within literature.  

Cortright, Lujan, Blumberg, Cox and DiCarlo (2013) reported significant academic achievement for male, but not for 
female students on intrinsic motivation. This however, was limited in the extent to which it could be generalized because of 
small sample size, and specifically focused on physiology students. In another study with 419 Italian students, Vecchione et al. 
(2014) revealed that that the predictive value of intrinsic motivation on academic outcome appeared to favour females, 
whereas the impact of extrinsic motivation was more favorable for males. However, given the paucity of studies in the area, 
research with pres-service teachers is warranted in Ghana as males continued to dominate females in numerical strength. 

Further, Robbins et al. (2004) meta-analytic study revealed that achievement motivation (both intrinsic and extrinsic) 
in general is a significant predictor of students’ grade point average; self-efficacy was reported to be the best predictor of both 
grade point average and academic persistence. In another study by Turner, Chandler, and Heffer (2009), self-efficacy and 
intrinsic motivation scores were positively correlated with academic performance. Similar result by Hannon (2014) found that 
self-efficacy, epistemic belief of learning, and high-knowledge integration could have explained up to about 23% of variance in 
grade point average in a sample of freshmen and Non-freshmen. Despite the contradictions in the literature, the multi-
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dimensions of intrinsic motivation on gender appeared to be less studied, hence the need explore it in a Ghanaian university 
among pre-service teachers in their initial training years.  
 
2. Materials and Methods 

The survey design was used for the study. In all 89 students were selected by convenience in view of the small 
number of students who were admitted for the academic year. These were made up 12 females and 77 males. A 20 item Likert 
Scale questionnaire was administered to the 89 pre-service teachers offering Bachelor of Education mathematics option. This 
instrument measures pre-service teacher intrinsic motivation using dimensions perceived interest, usefulness, competence 
and effort. The pre-service teachers were required to complete the questionnaire which lasted for about 25minutes. The data 
was entered into SPSS software and analysis was run. After a series of factor analysis, all constructs showed significant 
loadings from .356 to .876 on 3 to 4 items, except the perceived anxiety sub-scale with only 2 significant item loadings and was 
subsequently dropped given way to 13 items. The scale reliabilities for the thirteen (13) item intrinsic motivation 
questionnaire was .73.  The internal consistency alpha coefficients ranged from .75 to .79 and were satisfactory on the basis of 
Nunnally’s (1978) and McMillan and Schumacher (2006) criterion of a minimum of .70. 
 
3. Theory/Calculation 
  Ryan, Kuhl and Deci (as cited in Areepattamannil and Freeman 2008), SDT is an approach to human motivation that 
highlights the importance of the psychological need for autonomy. This implies that individuals experience choice in an act 
that sets in motion some course of events, maintenance, and regulation of their behaviours (Deci & Ryan, 2000). To choose to 
engage in an activity rather than being required to perform it in order to satisfy the expectations or demands of others shows 
how intrinsically motivated a person is. The internal drive to study mathematics at the highest level is the motivation behind 
the current study to determine if males and females differ in terms of intrinsic motivation. 

The Independent-Samples t-test procedure is used to compare two groups in a population. The independent-samples t 
tests also test hypotheses about differences between two means. However, the means should be from the same variables, but 
for two different populations which makes it fit the current study. The differences in the mean dimensional ratings of male and 
female pre-service teacher on four constructs are examined. 
 
4. Results and Discussion 

The hypothesis that guided the study was ‘there is no significant difference between the mean dimensional ratings of 
male and female’ pre-service teachers. This was designed to find if significant differences exist in the ratings between the 
sexes.  
 
4.1. Descriptive Statistics of the Sample 

Table shows that the item rating is higher in males than in the females; however, the deviations in the mean rating of 
the males are also showing higher variations, but lower errors in the ratings. This scenario could be attributable to the sharp 
differences in sample size. The females appeared to have committed marginal errors in terms the distribution of their scores.  

 
 Respondent’s 

Sex 
N Mean Std. 

Deviation 
Std. Error 

Mean 
Perceived interest 

in mathematics 
Male 77 4.33 0.780 .089 

Female 12 4.25 0.566 .164 
Perceived 
usefulness 

of mathematics 

Male 77 4.65 0.614 .070 
Female 12 4.58 0.405 .117 

Perceived 
competence 

in mathematics 

Male 77 3.04 1.192 .136 
Female 12 2.76 0.767 .221 

Perceived effort in 
the study 

of mathematics 

Male 77 4.07 0.883 .090 
Female 12 4.00 1.107 .138 

Table 1: Descriptive Statistics of the Sample by Gender 
 

To respond to the hypothesis, an independent sample t-test was conducted and the result is presented in Table 1. The 
results revealed no significant differences in the four variables: perceived interest, perceived competence, perceived 
usefulness and perceived effort in mathematics. For perceived interest(male: M = 4.33, SD = .780; female: M = 4.25, SD = .566; t 
(87) = .326, p> .05, perceived usefulness (male: M = 4.65, SD = .614; female: M = 4.58, SD = .405; t (87) = .360, p> .05, perceived 
competence (male: M = 3.04, SD =1.192; female: M = 2.76, SD = .767; t (87) = .785, p> .05, perceived effort (male: M = 4.07, SD 
=.883; female: M = 4.01, SD = 1.107; t (87) = .229, p> .05. 
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Levene's Test for Equality of Variances 
  F Sig t Df Sig.(2-tailed) 

Perceived interest in 
mathematics 

Equal variances assumed .481 .490 .326 87 .745 

Perceived usefulness of 
mathematics 

Equal variances assumed .223 .638 .360 87 .720 

Perceived competence 
in mathematics 

Equal variances assumed 5.956 .067 .785 87 .295 

Perceived effort in 
the study 

of mathematics 

Equal variances assumed 3.534 .064 .229 87 .820 

Table 2: Independent Sample T-Test for Gender Differences in Dimensions of Intrinsic Motivation 

As shown in Table 2, no significant difference was found among all variables. As such, the nature of differences was 
not determined. The result showed that females and males did not differ in the dimensions, and as such both sexes viewed 
mathematics as useful, perhaps see themselves as competent, have developed positive interest in mathematics and are willing 
to put in more effort to succeed in mathematics. This result agrees with Gottfried (1990) when he concluded that there was no 
gender difference in intrinsic motivation for mathematics, even though the multi-dimensions of intrinsic motivation was used 
for this work. Once students are admitted, irrespective of their gender they are both on equal footings to start learning 
mathematics and to be successful in it. 

5. Conclusion 
The research found no significant difference between the mean dimensional ratings of male and female’ pre-service 

teachers. This means the current gender parity that exists could be bridged by increasing the numbers of female applicants in 
the university. 
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