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ABSTRACT: The paper in ves ti gated whether students ' mathematical se lf­
concept and demographic characte ristics could be used to predi ct students ' 
motivation to succeed in first-year co llege mathemati cs. A sample of 407 
participants consisting of 23 3 male and 174 fe male students were surveyed 
w ith a 40-item Questionnaire that sought to measure students' 
mathematica l self-concept and motivation. Confirmatory factor analys is 
supported the existence of a mathemati cal self-concept scale and four 
motiva tional subscales (intrins ic motivation: re levance/s ignifi cance of 
math ; perception of math; inte rest/enjoyment of math ; & extrins ic 
moti vation : expectati on of future income) . The correlati ons among the 
motivati on, self-concept, and demographic variables revealed theoretica lly 
consistent interrelationships. Multiple regression analyses indicated that 
mathematics self-concept, demographic variabl es, and extrins ic 
motivational fa ctor accounted for significant amounts of the variance in 
students' moti vation to succeed in first-yea r college mathematics. The 
results are di scussed in re lation to current theory and their implications fo r 
teaching and learning mathematics . 

RESUM E: on a cherche a savoir s i la perception que les enidi ants ont des 
mathematiques et si leurs caracte ristiques demographiques pouvaient jouer 
un ro le dans la prevision de leur moti va tion a reuss ir leur premiere annee 
en Mathematiques. Un sondage a ete mene au sein d ' un panel de quatre 
cent-sept parti c ipants compose de deux cent-trente-troi s etudiants et cent 
so ixante-quatorze en1di antes. Un quest ionna ire de quarante points a ete mi s 
au point pour evaluer leur motivat ion et leur perception des mathematiques. 
L'analyse fac torie lle confirmatoire a so utenu !'ex istence d ' un ni veau de 
pe rception des mathematiques ains i que quatre sous-e lements de 
motivati on etabli s sur un bareme (l a motivation intrinseque : 
pertinence/sens des mathematiques, la perception des maths, l'interet ou le 
pla isir et enfin la motivation extrin seque : attente des resultats a venir.) Les 
co rrelat ions entre la motivati on, la perception et les facteurs 
demographiques ont indique, en theori e, des interactivi tes importantes. Les 
analyses de regress ion multipl es ont permi s de constater que la perception 

4 M athem atics teaching and lea rning (G rouws, 1992; G lanfield, 2003; Slav in , 
2007). These research efforts (e .g. R eynolds & Walberg, 1991 ; Ste inkamp & 
Maehr, J 983) have uncovered severa l facto rs whi ch facilitate mathematics 
achievement, including stude nt characteri s ti cs (use of learning s trategies), home 
environment (parents as role m ode ls), and school contex t (teachers & qua lity of 
in struction). Among the s tudent characteri stics, mo ti va tional a nd em otiona l 
factors such as interest, enjoyment, or task motivation (McLeod, 1992) were 
al so found to play a s ig nificant but indirect 
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des mathematiques, Jes donnees demographiques et le fac teur de 
motivation extrinseque sont responsables, en grande parti e, des variations 
de motivation chez Jes etudiant s pour reussir leur premiere annee du 
programme en mathematiques. Les resu ltats ai nsi que Jes repercussions 
dans l' enseignement et dans l' apprenti ssage sont argumentes en rapport 
avec la theo ri e actue ll e, 

IN TR ODUCTION 

Statement of the Problem 
Mathemati cs is an indispensable and necessary educa tional fo undation. Despite thi s 

importance, however, there is continued ev idence that Canadian students are fa iling to achieve a 
leve l of mathematical proficiency necessary to succeed in higher education environments 
(G ian fie ld , 2003 ; Slavin , 2007). First year uni versity students are fa iling mathematics courses at 
alarming rates (S lav in, 2007). Remediation of earl y fa ilure and low retention rates among thi s 
populat ion can be finan cia lly costl y. Given these perspecti.ves, it is not surpri s ing that much 
research has been devoted to identi fy the factors that faci litate and enhance role in mathemati cs 
achievement (A iken, 1974; Schneider & Bos, 1985; Steinkamp & Maehr, 1983 ; Wilson & 
Palmer, 1983). For example, research findings suggest that problem solving, creati vity, and deep 
comprehension of learn ing materi al requ ires high levels of pos itive emotions and intrinsic 
mot ivation (Cs ikszentm ihalyi, 1988b; McLeod, I 992; McLeod & Adams, I 989; Schiefele, 
1992). 

The limited mathematics achievements by Canadian high school students indicate a need to 
investigate more deeply the moti vation of first-year uni versity students to detennine whether or 
not they have the same levels of moti vation to succeed in first-yea r math and how the different 
levels of motivation could be predicted and explained. 

Research Objectives 
This is important because moti vated students are at an advantage both in terms of learning 

and performance (Artelt, 2005). Self-rnotivation is c ited by students and teachers ali ke as one of 
the most influential aspects o f student success in the uni versity mathematics c lassroo ms 
(Anthony, 2000). The motivation concept is mentioned frequently in the research literature as 
essentia l to mathematics success, but remains cha llenging to quantify and little has been done to 
investigate the main predictors of motiva tion. The purpose of thi s study is to explore some of 
these predictors of moti vation to succeed in first-year university mathemati cs , namely 
rn athematics se lf-concept, student demographic characteri stics such as the number of 
mathemati cs courses taken , age and gender. 

STUDENTS' MOTIVATION 

Introduction 
Research has shown that student engagernent in mathemati cs plays a key role in the 

acq uisition of mathematics ski ll s and knowledge, course se lection, educational pathways, and later 
career choices (OECD, 2005 ; Astin , 1968 ; Carnegie Commission, 1973 ; Se ll s, 1978 ; Sherrnan, 
1982). The hi stori ca l and contemporary underrepresentation of women in sc ience and technology 
in Canada and elsewhere has long been attributed to the fact that women have tended to fear 
mathematics and avo id it as much as they could (Acker & Oatley, 1993; Drolet, 2001 ; Shapka et 
al, 2006). 
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Definition of Students' Motivarion 

The concept of motivation is complex and multi -faceted and has been the main focus of much 
of the research literature. Moti vation is sometimes referred to as student moti vation or academic 
moti vation (Winn et al, 2006; Winn, 2002), teachers ' motivation (Brophy, 199 1), and social 
moti vation (Winn et al, 2006). 

Moti vation is defin ed as a psychologica l p rocess that imparts purpose, direction and intensity 
to human behavio ur and consequently responsible fo r di ffe rentia l work output (Mwang i & 
Mccaslin, 1994). Thus moti vation is beli eved to propel and direct students to engage in academic 
acti vities, and determine how much is learned from such acti vities (S lavin, 1995; Tuckman, 199 1 ). 
Motivation is a lso regarded as a psychological construct that triggers and susta ins pers istence and 
effo rt among ind ividuals (Byrnes, 2003) . According to Rya n and Dec i (2000), motivation is the 
urge to do something or to undertake and accompli sh an acti vity. In particul ar, motivation is also 
characterized as a fundamental aspect of teaching and lea rn ing in academia, hence the terms 
academic moti vation, students' moti vation, and teachers' moti vation (Brewer & Burgess, 2005; 
Zimbardo , Weber & Johnson, 2000) and encompasses goal orientati on, sustained cogniti ve 
engagement, cogniti ve strateg ies utiliza tion, self-regulati on and self e ffi cacy (Pintrich & DeGroot, 
1990; Pintrich, 2000). 

Thi s study uses the term student moti vation as the di spos ition to pursue meaningful and 
wo rth while academic acti viti es fo r their intended academic benefi ts (B rophy, 199 1) and it is the 
interaction of several fac tors including learner goa ls, beli efs, and emoti ons which play a 
prominent ro le in all learning processes and may be referred to as domain-specific, such as the 
moti vation to learn and succeed in mathemat ics , Engli sh, or Science (Brophy ( 1983 , 199 1 ). 

Student moti vation is thus a complex process invo lving an interaction of cogniti ve and 
affecti ve fac tors. Moti vated students have the ab ility to use higher cognitive processes to learn , 
absorb, and retain more from an academic subject (Graham & Golan, 199 1 ). Moti vated tudents 

make the e ffort to comprehend the subject matter, improve perfo rmance, seek challenges, and 
pers ist at tasks even in the face of fa ilure (Woolfo lk , 1990; Brophy, 1983; Good & Brophy, 1997; 
S lav in , 1997). 

Th eories of Motivation 

Recent approaches to understanding student mot ivation are in fo rmed by a number of theories 
inc luding self-effi cacy theory (Bandura, I 977), attribution theory (Weiner, I 985), and se lf-worth 
theory (Covington, I 992). However, se lf-determination theory (Deci & Ryan, 1985) has been the 
most influenti al, which dichotomizes student moti vation into intrinsic and extrinsic moti vations. 
Intrinsically moti vated students engage in an academic acti vity fo r its own sake, such as the 
sati sfaction deri ved from learning mathematics (Middleton and Span ias, I 999; Ames & Archer, 
I 988; Dudas & Nicholl s, I 992; Dweck, I 986; Lepper, 1988). 

On the other hand, extri ns ica lly moti vated students engage in an academic acti vity fo r 
instrumenta l reasons, such as ga ining a college degree in mathematics in order to improve 
employment prospects in actuary science or engineering (Deci & Rya n, 1985), good grades and 
teacher's approva l, or to avoid punishment such as bad grades or di sapprova l (Ames, 1992; Ames 
& Archer, 1988; Dudas & Nicholl s, 1992; Dweck, I 986; Vansteenkiste, Lens, & Deci, 2006). 
Several empirica l studies have underscored the effects of extrinsic moti vational factors, showing 
fo r example that more ex trinsic moti vation leads to greater co llege engagement (Skinner, Connell 
& Wellborn , 1990), better perfo rmance (Miserand ino, 1996), less college dropping-out (Vallerand 
& Bissonnette, I 992), and higher quality learning (Gro lnick & Rya n, 1987; Race, 1998) and 
assessment systems that fos ter conceptual understanding (Newstead & Hoskins, 1999). According 
to the se lf-determination theory (Ryan & Deci, 2000), both intrinsic and extrins ic motivations are 
needed in order to adequately fos ter learn ing and achievements in the individual (Winn et al , 
2006; Dec i & Ryan, 1985), 

The research literature has identifi ed several dimensions of Dec i & Ryan 's (1985) intrins ic 
moti vation to learn , including interest, enj oyment, relevance, and perceived probability of success , 
expectancy o f success or confidence, and sati sfaction (B urden, I 995; Horn , I 995). These 
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components of motivation were used in a model to study student engagement (Shernoff, Knauth, 
& Makris, 2000; Shernoff, Schneider, & Csikszentmihalyi, 2000). Research has shown that these 
factors are pos iti vely related to student engagement, which indicate that higher levels of interest, 
enjoyment and concentration lead to higher leve ls of engagement in the particular task or activity 
(Shernoff, Knauth , & Makri s, 2000; Shernoff, Schneider, & Csikszentmihalyi , 2000; Statscan , 
2004). 

Self-determination theory is supported and reinforced by attribution theory (Ames & Ames, 
1984; Weiner, 1979, 1984, 1985b; Wittrock , 1986). The implications of se lf-de termination and 
attribution theories, as described above, are that intrinsic motivation to succeed is related to 
students ' perceptions of themselves in relation to a particular academic subject. In addition, 
research findings suggest that motivational patte rns as described above are learned and thi s 
learn ing becomes an integra l part of their se lf-concepts (Eccles , Wigfield , & Reuman, 1987 ; 
Midgley, Feldflaufer, & Eccles, 1989; Dossey et al, 1988). This implies that , for example, 
moti vation to learn and succeed in mathematics eventually becomes an integra l part of students' 
mathematica l se lf-concepts. In theory thi s implies that students ' motivation to succeed in 
mathemat ics is rooted in the positive attitudes and fee lings they deve lop about mathematics 
(Mathematics Self-Concept) . It is then safe to hypothes ize that students ' motivation to succeed in 
mathematics is directly related to their mathematics self-concepts. It can thus be stated that, 
students with positive mathematical se lf-concepts are more high ly motivated to study and succeed 
in mathematics than students with negative mathematics se lf-concepts. By implicat ion, this means 
)hat any improvements in students ' mathemati cs se lf-concepts will enhance their motivati on to 
learn and succeed in mathematics. 

This then begs the questions: What are students' se lf-concepts? And what are students' 
mathematics se lf-concepts? These questions are examined below. 

STUDENT SELF-CONCEPT 

Introduction 
Research indi cates that beliefs and perceptions about self are rooted in one 's past achievement 

and reinforcement hi story (Bong & Skaalvik , 2003). Interests in these convictions about se lf have 
led to the propos ition of various models and theories of self-related cognitions within the context 
of learning such as self-concept and self-efficacy. Self-concept is genera lly defined as one 's 
genera l perceptions of self in a given domain of fun ct ioning (Bong & Skaavi lk , 2003). On the 
other hand, self-efficacy is defined as the individuals ' expectations and convictions of what they 
can accomplish in given situations. While self-concept and self-efficacy are similar in their 
explanatory and predicti ve ro les in re lation to motivation, emotions and achievements, they differ 
in the sense that whereas self-concept refers to past-oriented perceptions of the self, self-efficacy 
refers to future-ori ented perceptions of the se lf(Bong & Skaalvik , 2003). 

Definition of Self-Concept 
Self-concept has also been defined in va rious other ways such as : the self-perceptions that 

individuals have about their academ ic abi lities , especiall y their feelings and knowledge about 
these ab ilities and skills (Byrne, 1984, p. 428); the organization of qualiti es that the individual 
attributes to himself (Kinch , 1963); the sum tota l of the individual ' s thoughts and feelings having 
reference to himself as an object (Rosenberg, 1979); a multidimensional constmct which 
comprises self-esteem , self-confidence, stabili ty, and se lf-crysta lli zation (Rosenberg & Kaplan , 
1982), and a person's perceptions of himself which are formed through one ' s experiences with the 
environment, and influenced especia lly by environmental reinforcements and eva luations by 
significant others (Shavel son, Hubner, and Stanton , 1976, p. 411 ). 

Shavelson et al ( 1976) further identifi ed seven characteristics which are critical to the 
constmct ' s definition: organized/structured, multifaceted, hierarchical , stable, developmental, 
eva luati ve, and differentiab le. According to Shave lson, the genera l or global self-concept consists 
of two major categories : academic and non-academic self-concepts. The academic self concept 
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pertains to a ll specifi c academic subj ects offered in educationa l context, as for example Engli sh 

Se lf-Concept, History Self-Concept, Mathematics Self-Concept, and Science Self-Concept. The 
non-academic self-concep t includes doma in-speci fic soc ial se lf-concept, emotional se lf-concept , 

and physica l se lf-concept. Socia l se lf-concept includes peers and sign ifi cant others; emotional 

se lf-concept cons ists o f particular emotional sta tes, and phys ical se lf-concept is made up of 
physical abi lity and phys ica l appearance (Marsh & Shavelson, 1985). 

Recent self-co ncept studies foc us ing on the domain -specific self-concepts have produced 

consistent results in relation to the impact of se lf-concept such as correlations between 
mathematics se lf-concept and achievement (Marsh, 1990d, 1993). This means to understand the 

direct medi ating and explanatory qualities of se lf-co ncept in relation to students' moti vation, it is 
essentia l to use domain-re lated self-concepts such as the impact of academic or mathematics self­

concepts on students ' motivation. 

Mathematics Self-Concept 

Mathematics self-co ncept (MSC) refers to students' eva luation of self-perce ived personal 
possession of math sk ill s, abiliti es, math reasoning ability, enjoyment, and interest in mathematics 
(Marsh, 1990, 1996). Students' perception of their ability in mathematics is a critical goal in itse lf 

and a means of facilitating the attainment of desirable outcomes in edu cation, such as academic 
effo11, persistence at tasks, selecti on of courses, and completion of co llege (Marsh, 199 1, 1993). 
Research has underscored the positive rela tion between studen t mathemati cs se lf-concept and 
students' motivation to lea rn mathematics (Marsh, 199 1, 1993). 

Given thi s positive re lationship, it is postulated that any intervention designed to improve 
students' mathematics se lf-concept would positive ly affect students' moti vat ion to learn and 

succeed in mathematics (Hemke, 1990; Ecc les e t a l. , 1983 ; Nagy et a l. , 20 I O; Ecc les, Wigfield, 
Harold , & Blumfe ld, I 993 ; Trautwein, Ludtke, Koller, & Baumer, 2006; Nagy et al, 2006; Ecc les 

& Wigfield, 1995; Feather, 1988; Trautwein, Ludtke, Schnyder, & Niggli , 2006; Bong & 
Skaalvik , 2003). Self-concept and, in parti cul ar, its domain-specific academic self-concept such as 
Mathematics Self-Concept, has been used to predict various outcomes including motivation, 

emotion, and perfo rmance (Bong & Skaalvik, 2003). 

Analysis of the Empirical literature 
Motivation is a function of content, process and decision-making. Sustai ned interest , 

enj oyment and goa l setting have been fo und to increase classroom engagement and specifica lly 
the development of mathematics- and science -re lated aspirations (S hernoff & Hoogstra, 200 l) ; to 
account for as much as 25% of studen t success in first year university math courses (MacNamara 
& Penner, 2005); I O percen t of the variance in academic achievement (Sch iefe le, Krapp, & 

Winteler, 1992 ; Schiefele, Krapp ,_ & Winteler, 1992); co ll ege g rades (S hernoff and Hoogstra , 
200 I ); prediction of mathemati cs grades and mathemat ics course level taken (Schiefe le and 
Cs ikszentmihaly i, 1995; Dan iels, 2008). Other research has a lso shown that moti vati on was a 

strong predictor of mathematics ach ievement (Mousoulides and Philippou 2005; Human 
Resources Canada, 2004). 

Severa l empirica l studi es have shown that academic self-concept is not only important as a 
des irable outcome in itself but, more importantly, it is a potenti a l predi ctor of academic motivation 
and per formance (Bong & Skaalvik, 2003; Skaa lvik & Rankin , I 996b; Skinner, Wel lborn, & 
Conne ll , 1990); academic effo rts (Skaa lvik & Rankin, 1995); he lp-seeking behav iours (Ames, 
1983); course selection (Marsh & Yeung, 1997 b); intrinsic motivation (Gottfried, 1990; Harter, 
I 982 ; Mac lver, Stipek, & Danie ls, I 99 I ; Meece, Blumenfeld, & Hoyle, 1988 ; Skaa lvik , I 997b, 
I 998; Skaa lvik & Rankin , 1996b); academ ic achievement (Marsh, I 992; Marsh et al , 1988 ; Mars h 
& Yeung, 1997a; Shavelson & Bolus, 1982; Skaa lvi k & Hagtvet, 1990; Skaalvik & Va is, 1999: 
Coppersmith , I 967; Butcher, I 968; Marx & Winne, I 980; O ' Marley & Bachman, 1979); term 
grades (Choi , 2005; Lent e t a l, 1996); and ex plained 63 percent of the variance in students ' 
motivation to lea rn mathematics (G ithua & Mwangi, 2003). 
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Methodology 

This section proposes ana lyti ca l models and hypotheses of students ' motivation and 
mathematics se lf-concep t to capture and investigate the objectives of the study. It also delineates 
the sources of data used, sampling methods, instrumentation, that is, measurements of student 
moti vation and mathematics self-concept. The analyti ca l model is formally proposed and specified 
in the light of it s assumptions and method of estimation. 

Analylica/ Framework 

The study of students' mot ivations is rooted in various educational and psychological theori es 
as mentioned above. The implication of these theories is that the motivation to learn and succeed 
in an academic subject, such as mathematics, eventually becomes an integra l part of students ' 
mathematical se lf-concepts. It can thus be hypothesized that students ' motivation to succeed in 
mathematics is directl y related to their mathemati cs self-concepts (Shavelson, Hubner, & Stanton, 
1976; Shavelson & Bolus, 1982; Marsh & Shave Ison, I 985 ; Marsh, Byrne, & Shavelson, 1988 ; 
Marsh, 1986, 1987, 1990, 1992, 1993 , 1999; Rosenberg, 1979; Bandura, 1986; Ames, 1983 ; 
Bong, 1998, 1999, 2001 , 2002 ; Skaalvik, 1997, 1998). Based on these, an empirically verifiable 
funct ional relationship between students ' motivation to succeed in mathematics and mathemati ca l 
se lf-concept can be proposed mathemati ca lly as, 

SMOT=f(MSC) ( I ) 

However, this analytical relationship is inadequate since theoreti cal and empirical research has 
shown that students ' motivation might also be potentially influenced by social and contex tual 
factors , such as ex trinsic motivational fac tors (Ryan & Deci, 2000). The inclusion of expectation 
of future income is consistent with the moti vational frameworks of Eccles (e.g . Ecc les et al, 1983: 
utility va lue of a task), Ford (1992: materi a l gain) , Maehr (1984: ex trinsic rewards) , Markus and 
Nu rius (1986: poss ible selves), Nuttin ( 1984, 1985: time perspecti ve), and Raynor (1974a: future 
ori entation). In fact Eccles' expectancy-value model (Ecc les & Wigfield, 1992; Wigfi e ld & 
Eccles, 2000) supports the fact that many academic activities are intrinsica lly and extrinsically 
motivated. Researchers in the personal construct paradigm have made very li tt le attempt to 
exp licate the pertinence of extrinsic moti vators to mathematics learning and success. Further 
research in thi s paradigm is therefore criti ca l to understanding the roles of grades and other 
incentives such as expectation of future career and income prospects in influencing students' 
moti vation. The fo llowing full funct ional relationship is therefore proposed: 

SMOT =f(MSC, Extrinsic MOT, Demographic Factors) (2) 

The demographic facto rs inc luded in the model fo r purposes of estimati on are gender, age, and 
the average number of mathemati cs courses taken by a student (leve l of math experience: Byrnes, 
2003 ; Barnes et al, (2004). 

The factor gender does not di rectly go into the actual estimat ion of the model. Since gender is 
either fema le or male, it is held as a cont ro lling fac tor while the model is estimated separately for 
either fema le or male. In thi s way, it is possib le to investigate whether there are gender d ifferences 
in the effects of the independent variables on students ' motivation. 

Age is used to measure maturity, which is assumed to pos itively influence students' 
mot ivation (Didia & Hasnat, 1998). Research has shown that math grades increase with students ' 
ages which refl ect the fact that older students enter higher education with a sense of urgency and 
readiness to learn. Thus o lder students are more motivated to succeed than younger students 
(Gupta et al, 2006; Richardson, 1994; Trueman & Hartley, 1996; Kei th , 1999). The full model can 
be shown as: 

SMOT=f (MSC, Ex p. Income, Age, Number of Math) (3) 
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In specific mathematica l terms, the model can be specified as follows : 

(4) 

Where: 

SMOT = students' moti vation to succeed in mathemati cs , the dependant or response variable 

f\0 = the intercept of the equation, where SMOT equals flo or the mean if the X's are all zero 

X 1 = mathematica l self-concept 

X 2 = expec tation of future income 

X 3 = students' ages in years 

X 4 = number of mathematics courses taken by each student 

f\ 1= effect of mathemati cal self-concept on students ' motivation 

f\ 2 = effect of expected future income (ex trinsic factor) on students' moti vation 

f\ 3 = effect of age on students ' moti vation 

f\4 = effect of the number of math courses taken on students' moti vation 

210 

E; = stochasti c error term included to account fo r the influence of probable fac tors not included 

here in the model, assumed nonnally di stributed and homoscedasti c. 

X' s are independent or predictor vari ables 

fl's are the coeffici ents or para meters to be es timated from the mod el which indica te the 
strength of association between the X's a nd SM0T, or measure the effect of each of the 
independ ent va riabl es on students' motiva tion to s ucceed in mathematics 

Model 's Assumptions 

The model is based on th e following cl ass ica l lin ea r regress ion assumptions (Greene, 
2007; Baum, 200 6): error terms are norma lly di st r ibuted with mean ze ro a nd consta nt 

va ria nce: E; -N (0 , CT' l] 

Model's Hypotheses 

The following hypotheses concerning the model are made: (f\1 >0; f\ z> O; f\3>0; f\ 4>0). 
These hypotheses a bout the model's coefficients reflect the hypotheses the study is des igned 
to investiga te a nd which were sta ted in a previous section. 

Data Collection and Instrumentation 

In ord er to estimate the model a nd use the es timated res ults to test a ll the hypotheses 
postulated above, conce rted efforts wer e made by the researche r with the help of 
mathematics instructors to collect s urvey data about s tudents' motiva tion to su cceed in 
coll ege mathematics and mathematica l self-concept a t va rious post-seconda ry institutions in 
Alberta . 

The students who responded completed two types of 40 -item instrum ent compil ed from 
va rious sources and suppl eme nted w ith items des igned by the researcher (Motivated 
Strategies for Learning Questionnaire, Pintrich, Smith, Ga rcia, & McKeachie, 1991) and 
Intrinsic Motivation Inventory (IMI, Ryan, 1982 ; Rya n, Mims, & Koes tner, 1983; Plant & 

Rya n, 1985; Rya n, Connell & Pla nt, 199 0; Rya n, Koes tn er, & Deci, 1991; Deci et a l, 1994). For 
the students motivation constru ct, only 24 items adequately measuring the foll owing 
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motivational subsca les were included: interest and enjoyment; perceived probability of 
success; rel evance/usefulness of mathematics; and extrins ic motivational factor 
( expectation of future income). 

All the items used a 5-point Likert-type format. The Likert scales were anchored with the 
following statements: "strongly disagree (1)" to "strongly agree [5)". The items on the 
instrument were a combination of previously validated items and new ones designed 
purposely for this research project. The distribution of the items by the motivational 
subscales is shown in Table 1 below. 

There are 16 items on the mathematical self-concept construct [Table 2) which were 
compiled from previously va lid ated scales such as the Self Description Questionnaire (SDQ; 
Marsh & O'Neil, 1984) which is considered one of the best self-concept instrum ents ava ilable 
(Byrne, 1996; Marsh, 1990, 1993; Marsh & Craven, 1997); Attitude Toward Math Inventory 
(ATMI, Fennema & Sherman, 1976). The ATMI is known to possess sound psychometric 
properti es and has been used in research over the last several decades (Tsao, 2004). 

Table 1: Distribution of Items on Motivational Subscales 

Items Distribution 
Subscalc # % 
Essential/Relevance of Mathematics 7 29.2 

Students' Perception of Mathematics 10 41.7 
Interest and Enjoyment of Mathematics 6 25.0 
Expectation of Future Income (Extrinsic I 4.2 
Factor) 
Total 24 100.0 

Table 2: Distribution of Items on Mathematics Self-Concepts 

Items Distribution 
Subscale # I % 
MSC 16 I 100 

Subscale Reliabilities and Items ' Descriptive Statistics 
Although the items on the instrument were previously validated items and had been 

used in several research projects before as mentioned above, attempts were made to 
determine whether the motivation subscales items loaded onto separate factors as previous 
results had shown. Maximum Likelihood factor analysis with a Varimax (orthogonal) 
rotation was performed. Factor analysis is a method used to examine interrelationships 
among a number of vari ables with minimal loss of information. Six factors with Eigen values 
greater than one emerged. As expected, the four motivational subscale items loaded onto 
their own factor with loadings of 0.45 or greater. In addition, all of the self-concept items 
loaded on two factors with loadings of 0.45 or greater. The factor ana lysis was done for 
confirmatory purposes for the current resea rch since the items were compiled from related 
actual subscales. 

To dete rmine subscale internal consistencies and reliabilities, the Cronbach alpha 
reliability coefficients were computed for both the motivation and mathematica l self­
concept subscales. These are shown in Table 3 and Table 4. As can be seen in Table 4, 
coefficients for the motivation subscales of Essential & Relevance, Perception, and Interes t& 
Enjoyment subscales ranged from 0.65 to 0.85, all indicating acceptable intern al 
consistencies and reliabilities for the item scores. As can also be seen in Table 5, coefficients 
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for the mathematical se lf-co ncept ra nged from 0.58 to 0. 79, a ll indicating acceptable interna l 
co ns istencies and reliabilities of the item score. 

Measures of Students' Motivation and Ma thematical Self Concept 

For a nalytica l purposes, the math emati ca l se lf-concept was defin ed as a compos ite 
variable represented by the mean scores of s tudents ' responses on the 1-5, 16 ite ms scale. 
Exampl es of thi s measurement of students' mathematical se lf-concept abound in the 
empiri ca l literature (Chouinard,et a l, 2007). 

Stude nts' motivation to s ucceed in mathema tics was opera tiona lly defined as a 
co mposite measure represented by the m ean scores of students' responses to th e 1-5, 24 
ite ms scale that ad equa tely covered the four subsca les of s tud ents ' motivat ion to succeed in 
ma the matics: essential & releva nce of math ematics; perception of ma thematics; interest & 
enjoyment of mathematics; a nd expectation of future reward (extrins ic motivation) . The 
decision to combin e the subscales (releva nce & significa nce of math; perception of ma th; 
interes t & e njoyment of math) into a single compos ite measure of students' motiva tion was 
based on their pos itive inter-co r rela tions (r,p=0.2944; r,;=0.3 448; r;p=0.2000) and the fa ct 
that prior fac tor a nalyses have shown that they have high loadings on the sa m e factor 
(Ja ckson, 1984 ) . 

Exa mples of thi s measurement of s tude nts' motivation abound in the resea rch literature 
(Rya n, 1982; Har rackeiewicz, 19 79; Harte r, 1981 ; Ferrer- Caja & Weiss, 2000; Pintri ch & 
DeGroot, 199 0; Schiefele & Cs ikszentmihaly i, 1995; Stevens et al, 2004) . 

Table 3: Cronbach " Reliabilities for the Students' Motivation Subscales 

Motivational Subscalcs 
Essential and Relevance of Math 
Perception of Math 
Interest and Enj oyment 
Total: Students' Motivation 

Test Scale 
Average Inter­

Item Covariance 
0.2 186597 
0. 1483270 
0.6806938 
0. 1553384 

Table 4: Cronbach a Reliabilities for the Mathematical Self-Concept 

Mathematical Self-Concept Subscales 
MSC 

ANALYSIS OF FINDINGS 
introduction 

Test Scale 
Average Inter­

Item Covariance 
0.2 182583 

Alpha (a) 
0.6477 
0.6453 
0.8530 
0.7909 

Alpha (a) 
0.79 1 I 

This section presents analyses of the results from the esti mated models and other statistica l 
analyses conducted to investigate the research questions. The section first presents the descripti ve 
sta ti sti cs of the variables used to estimate the analytica l models and then performs diagnostic 
checks on the model' s specification with respect to any violation of the classical linear regress ion 
assumptions. These are fo llowed by ana lyses of the inter-correlations between the variables. Last 
but by no means the least the section presents a comprehensive analys is of the regress ion models 
to in vestigate the functional relationship between the dependant variable and the independent 
va riables in the model. The findings of previous empirica l work are cited to support the fi ndings in 
thi s study. 
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Diagnostic Checking (Eva luating the Assumptions of the Model) 

The esti mated model was subjected to diagnostic checking to determine a ny model 
misspecification errors that might undermine the interpretation of the es timated results as 
well as use of the res ults to make inferences. 

The underlying assumptions of th e specified model are the assumpti ons of the classical 
linear regress ion model: independence and normally distributed residuals, homoscedas ti c 

and ser ially uncorrela ted: E1 -N [O, o •I]. The diagnostic tests therefore included the normal ity 
test of the res iduals, the Breusch-Paga n / Cook-Weisberg tes t for heteroscedas ticity, a nd the 
var ia nce infla ti on factor (VIF) fo r multi collin eari ty. The overall diagnostic tests did not result 
in a ny s trong evidence of model misspecification. It can therefore be safely assumed that the 
model was cor rectly speci fi ed and the estimated pa ra meters a re sound and can be used for 
in fere ntial purposes. However, the results, ana lys is a nd co nclus ions mus t be interpreted 
with caution as we might not have been able to foresee or uncove r a ll the model's 
misspecifica tion errors. In addition, th ere are so lid guarantees for va lidity of the data used. 

Relationship between Student Motivation and Math Self-Concept 

The major focus of this research was to test the hypothes is tha t mathe matics self-concept 
is a s ignificant predictor of students' motivation to succeed in first year co llege mathe matics. 
To test the hypothes is, the proposed regression model for th e entire sa mple. Th e results are 
presented in Table 5. As shown in Table 4, math ematics self-concept (M SC) was a pos itive 
a nd sta tistica lly s ignifica nt predictor of students' motiva tion (SMOT) to succeed in first-year 
college math ematics (~=0.49693, t=1 6.83, p<0.001), accounting for 41.2% of th e va ria nce in 
students' motiva tion (F (1 , 405) =283.220, p<0.001; RMSE=0. 301). The adjusted R2(41.0%) 
indi cates that only 0.2% of th e varia nce expla ined was due to chance. 

Th e correlation coefficient (R=0.642) indicates that studen ts' motiva tion was very 
strongly correlated with mathe matics se lf-concept. The standardized beta coeffic ient 
(sta ndardized-~=0.641 51) indica tes that the effect of math emati cs self-concept on students' 
motivation to succeed in mathema ti cs was very s trong. This result is cons is tent with 
Shavelson et a l (197 6) a nd Nwangi & Githua (2003) who noted that self-co ncept is 
important as both a n outcome a nd as a media ting va riabl e that helps to explai n other 
outcomes. In this case, mathematics self-con cept is helping to expla in the variance in 
stud ents' motivation to succeed in firs t-year co ll ege mathematics. Simi larly, empirical 
research has shown that mathematics achi evement is substantially correlated with math 
se lf-co ncept (Ma rsh, Byrne, & Shavelson, 1988; Bandura, 1986; Skaalvik a nd Rankin (1995). 

To explore gender differences in te rms of th e effect of MSC on SMOT, the model was 
es timated for male students, first holding female constant and, secondly, holding male 
students constant. The results are shown in Table 6 (Male) and 7 (Female). As ca n be seen in 
the Tables, both equations performed ve ry well, although the fema le R2 (0.43) was slightly 
grea ter than the mal e R2 (0.39). In add ition, the effec t of mathe matics self-concept on 
stud ents' motivation was stro nger for females (s ta nda rdized-b=0.65462 ) than mal es 
(sta nda rdized-b=0. 62443), indicating slight gender d ifferences in terms of th e effect of MSC 
on SM OT. 

T bi 5 R I a e : e allons 1p etween h" b tu ent ollvallon an S d M . d M h at emahcs C • . S If C oncept ( T) 
Estimated Standard Sign Standard 

Variables Coeffi cient Error I-Va lue p>ltl B 
Constant 1.815* 0.096 18.80 0.000 
Math Self-Concept (A ll ) 0.497* 0.029 16.83 0.000 0.642 

R-square 0.412 
Adjusted R-square 0.410 
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Correlation R 0.642 
Root Mean Square Error (RMSE) 0.301 
F (I, 405) 283.220 p>F = 0.000 
• Significant at p<0.0 I; **Significant at p<0.05 

T bi 6 R I . h. b a e : e atwns 1p etween S d M . tu ent ollvatwn an d M h at cmat1cs e -. S If C oncept (M) 
Estimated Standard Sign Standard 

Variab les Coefficient Error t-Value p>ltl B 
Constant 1.827* 0.135 13,57 0.000 
Math Self-Concept (M) 0.495* 0.04 1 12.15 0.000 0.624 

R-square 0.390 
Adjusted R-square 0387 
Correlation R 0.624 
Root Mean Square Error (RMSE) 0.293 
F (I, 231) 147 .640 p>F = 0.000 
• Significant at p<0.0 I; **Sign ificant at p<0.05 

Table 7: Relationship between Student Motivation and Mathematics Self-Concept (F) 
Estima1ed Standard Sign Standard 

Variab les Coefficient Error t-Value p>ltl B 
Constant 1.809* 0. 141 12,86 0.000 
Math Self-Concept (F) 0.496* 0.044 11 .36 0.000 0.655 

R-sauare 0.428 
Ad justed R-square 0.425 
Correlation R 0.654 
Root Mean Square Error (RMSE) 0.3 13 
F (I, 172) 128.97 o>F = 0.000 
* Signi ficant at p<0.0 I; **Sign ificant at p<0.05 

Relationship between SMOT & MSC, Demographic and Extrinsic Factors 

Two of the research questions were: ls there a significant relationship between students' 
motiva tion to succeed in first yea r col lege mathematics and students' demographic 
characteristics such as age, gender, and the number of mathematics courses taken? ls there a 
sign ificant relationship between student motivation to succeed in first yea r college 
mathematics and expectation of future income7 

To answer these questions or test the hypotheses, a comprehensive model was proposed 
above which regressed students' motivation on MSC, expectation of future income, age, and 
number of mathematics taken. This model was first estimated for the whole sample, then for 
ma le students controlling the female students, and then for fem ale students contro ll ing male 
students. The es timated results a re presented in Tables 8-10 below. 

As sugges ted above, several goodness of fit indices were used to evaluate this 
comprehensive model (Table 8). The model provided a strong fit to the data, as measured by 
the R2 =0.468, adjusted-R2 =0.463, the very low RMSE=0.287, and the large F-value (88.33, 
p>F = 0.000, s ignificant fa r beyond 0.001, that is p<0.001). The estimated R (0.684) ind icates 
that the dependent variable, SMOT, is very strongly correlated with the independent 
variables as a whole. The R2 value (0.468) imp lies tha t the model expla ined 46.8% of the 
variance in students' motiva tion to succeed in first-year univers ity mathematics. 

In addition, the model diagnostic tests did not indicate serious misspecification er rors. 
All the model's effec ts (f:l' s) were statistically significant at 0.01 (or 0.05, 0.10) levels as 
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indicated by their t-values a nd p-values (probability of signifi cance) and are cons istent w ith 
a priori expectations. This indi cates that MSC (13 =0.446, p<0.05), future income ( extrinsic 

factor, 13=0.085, p<0.05) , age (13= 0.008, p<0.05) a nd number of mathematics ta ken (math 
experie nce, 13=0.016, p<0.10) are all significa nt predictors of students' motivation to succeed 
in first-yea r coll ege mathematics. 

It was pos ited above that the standardized beta coefficient (b) represents the estimated 
average change in s ta ndard deviation units a nd indicates the strength of the effect of each 
inde pendent variable on the dependent variable (Baum, 2006). Based on thi s, it can be sa id 
that the MSC (b=0.576) has the strongest predictive effect on stud ents' motivation to 
succeed in first year col lege ma the matics, fol lowed by expectat ion of future income 
(b=0.222). 

To explore gender differe nce, the mod el was estimated separately for ma le a nd female 
students. The results are show n res pectively in Tables 9 and 10 below. 

On the whole, both equations fitted the data very well as th e full sample model. For male 
students, MSC (13=0.448, p<0.05) , expectation of future income (13=0.075, p<0.05) , a nd age 
(13=0.012, p<0.05) were sta t is ti ca lly significant predictors of ma le students' motivation to 
succeed in firs t-year college mathematics. However, number of mathematics measuring 
math experience m=0.006, p>0.05) was not a s ta ti s tically significa nt predictor of male 
students' motivation to succeed in firs t year college mathematics, implying that for male 
students in this sample, math experience did not ma tter. 

For female students (Table 10), MSC (13=0.439, p<0.05) , expectation of future income 
(13 =0.098, p<0.05) , a nd math expe ri ence (number of math courses taken, 13=0.039, p<0.05) 
were sta ti s ti ca lly s ignificant predictors of fe male s tude nts ' motivation to s ucceed in first­

year college mathema ti cs. However, age (13 =0.005, p>0.05) was not a s ta ti s tically significa nt 
predictor of female students ' motivation to succeed in firs t-year co llege mathemati cs, 
implying that for female s tudents in thi s sample, age did not matter. 

In ad dit ion, the results ind ica te that the strongest predictor of male students' motivation 
whi le ho lding females constant was MSC (sta ndardized b=0.564), and the stronges t 
predictor of female s tud ents' motivat ion whi le ho lding male students constant was also MSC 
(standa rdized b=0.5 79). Another importa nt finding is that expectation of future income 
(ex trins ic motiva tion, s tandard ized b=0.240) was a stro nger pred ictor of fe male students' 
motiva tion than male students ' motivat ion (standa rd ized b=0.206) . And among the three 
estimated equations, the fema le equation performed better than the male and the whole 
sample eq ua ti ons, w ith highest R2 (0.502) a nd R (0.709) . These gender differences a re 
signifi cant findings a nd a re discussed furth er be low. 

Table 8: Relationship between SMOT, MSC, Demo2raphic & Extrinsic Factors (T) 
Estimated Standard Sign Standard 

Variables Coefficient Error t-Value p>Jtl B 
Constant 1.47 1 * 1.269 11.59 0.000 
MSC 0.446* 0.029 15. 14 0.000 0.576 
Future Income (Ext M) 0.085* 0.0 14 5.84 0.000 0.222 
Age 0.008** 0.004 2.00 0.047 0.073 
# of Math Courses 0.016 0.0 10 1.62 0.106 0.059 

R-square 0.468 
Adjusted R-square 0.463 
Correlation R 0.684 
Root Mean Square Error (RMSE) 0.287 
F (4, 402) 88.33 p>F = 0.000 
* Significant at p<O.O I; **Significant at p<0.05 
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T bi 9 R I . h" b a e : e attons 1p etween , 
' 

SMOT MSC D emograp 1c xtrms1c h" & E .. F actors (M) 
Estimated Standard Sign Standard 

Variables Coefficient Error !-Value p>ltl B 
Constant 1.444* 0.175 8.24 0.000 
MSC 0.448* 0.041 10.92 0.000 0.564 
Future Income (Ext M) 0.075* 0.019 4.00 0.000 0.206 
Age 0.012** 0.006 2.01 0.046 0.101 
# of Math Courses 0.006 0.012 0.52 0.606 0.026 

R-square 0.440 
Ad justed R-square 0.430 
Correlation R 0.663 
Root Mean Square Error (RMSE) 0.282 
F (4,228) 44. 77 p>F = 0.000 
* Significant at p<0.01 ; **Significant at p<0.05 

T bi 10 R I f h" b a e : ea ions 1p etween M f f MSC D 0 l\'3 IO il , 
' 

h" & E .. F emograp 1c xtrms1c actors (F) 

Estimated Standard Sign Standard 
Variables Coefficient Error t-Value o>ltl b 
Constant 1.479* 0.187 7.91 0.000 
MSC 0.439* 0.043 10.22 0.000 0.579 
Future Income (Ext M) 0.098* 0.023 4.22 0.000 0.240 
Age 0.005 0.006 0.89 0.374 0.048 
# of Math Courses 0.039** 0.019 2.04 0.042 0. 111 

R-square 0.502 
Adjusted R-square 0.490 
Correlation R 0. 709 
Root Mean Square Error (RMSE) 0.295 
F (4, 169) 42.55 p>F = 0.000 
* Significant at p<0.01 ; **Significant at p<0.05 

Variab le Inter-Correlations 

The reg ression analyses above afforded an opportunity to examine the relationship 
between the dependent variable (students' motivation) and the independent variables in the 
sample, as well as how the independent variables added to the explanation of variance in the 
dependent variable. One of the research questions was: are there significant correlations 
between student mathematics self-concept and student age, gender, and the number of 
mathematics courses taken, as well as the SMOT and MSC subscales? This section uses the 
Pearson Product Moment Correlations to examine the simple correlations among the 
variables in this study in order to illuminate how the independent variables interact to 
predict the dependent variable. The computed correlations for the whole sample are shown 
in Table 11 below. 

As shown in Table 11, there were modest but s ignificantly positive correlations among 
the students' motivation subscales: significance/usefulness & perception of math (r=0.2591, 
p<0.001); significance/usefulness & interest/enjoyment (r=0.2117, p<0.001), indicating that 
these th ree subscales reinforce one another in the ir determination of the overall students' 
motivation to succeed in first-year college mathematics. Appreciating the 
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significance/usefulness of math is probably helpful in one's favourable perception of math, 
as well as enhancing the interest/enjoyment one derives from math. 

There was a significant and positive correlation between two intrinsic motivation subscales 
and the ex trinsic motivation subscale (expectation of future income) : significance/usefulness & 
expectation of future income (r=0.41 6 1, p<0.00 I), and interest/enjoyment of math & expectation 
of future income (r=0.2810, p<0.00 I), implying that ex trinsic motivation is a potential predictor of 
significance/usefulness of math and interest/enjoyment in math. Expectation of future income was 
not sign ificantly correlated with perception of math, implying no relationship between extrinsic 
motivation and this motivation subscale. The perception of math subscale as defined in thi s study 
was somewhat vague and fai led to elicit the appropriate responses from the students in the sample 
such as would correlate with the expectation of future income. On the other hand, the modest but 
stati sti cally significant correlations between subscales significance/usefulness of math and 
interest/enjoyment of math & extrinsic motivation subscale indicate that extrinsic motivation 
enhances and rein forces the effectiveness of these subscales to determine the overall students' 
motivation to succeed in first-year college mathematics. Students who understand the 
sign ificance/usefulness of mathematics and derive interest/enjoyment in pursuing it would be 
more interested in the expectat ion that their success would put them in excellent career paths with 
promising prospects, including income. 

An important finding of this study is the very strong a nd stati sti ca lly s ignificant 
correlation between MSC a nd students' motivation (r=0.6415, p<0.001), indicating that 
students' motivation to succeed in first-year co ll ege mathematics is very strongly related to 
their mathematical sel f-concept (MSC). 

To explore the possibility that different patterns of intercorrelation might exist for males 
and females, separate correlation matrices were computed a nd tested for s ignificant 
differences between the s trength of the correlations found for ma les and females (Ferguson, 
1971). These matrices are shown in Tables 12 & 13 respectively for males and females. 
Overall the patterns of intercorrelation seemed to be quite s imilar for mal es a nd females, 
with none of the differences being statistically s ignificant at the 0.001 level. 

However, there were a co uple of minor gende r differences which have already been 
highlighted in the regression a nalysis. For example, among male students, there was a 
statistically significant correlation between age and math experi ence (r=0.1603, p<0.05) 
whereas among female students there was no s ignificant correlation between age a nd ma th 
experience (r=0.0013, p>0.05). Among male students, age significantly correlated with 
s ignificance/usefuln ess of math (r=0.1633, p<0.05) and perception of mathematics 
(r=0.1797, p<0.01), whereas a mong fem ale students, age was only significantly correlated 
with perception of math (r=0.1889, p<0.05) . Another important gender difference is that 
among male students, age was slightly s ignificantly correlated with students' motivation 
(r=0.1216, p<0.06) whereas a mong female students, age was not s ignificantly correlated 
with students' motivation (r=0.0490, p>0.05), implying that age is significant to male 
students' motivation, whereas age is not s ignificant to female students' motivation, to 
succeed in first-year college mathematics. On other hand, math experience did not 
significantly correlate (r=0.0185, p>0.01) with male students' motivation to succeed in fi rst­
year college mathematics, whereas math experie nce s ignificantly correlated (r=0.1809, 
p<0.01) with female students' motivation to succeed in first-year college mathematics. This 
implies that math experience is s ignificant among female students whereas math experience 
is not significant among male students in the sampl e, although recent research shows that 
previous mathematics experience is a n important facto r ir respective of gender (Wheeler & 
Montgomery, 2009). 
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Table I I Inter-Correlations of Students' Motivation Subscales, MSC & Demographics 

Usefulness Perception Interest & Future No. 
SMOT Of Math Of Math Enjoyment MSC Income Age Math 

Taken 

SMOT 1.0000 

Use of Math 0.698 I* 1.0000 
0.0000 

Per of Math 0.5943* 0.2591 * 1.0000 
0.0000 0.0000 

lnt.& 0.7325* 0.2 117* 0.1 106* 1.0000 
Enjoy 0.0000 0.0000 0.0256 
MSC 0.6415* 03530' 0.1977* 0.6726' 1.0000 

0.0000 0.0000 0.0001 0.0000 
Future 03925* 0.4161 * 0.0792 0.2810* 0.2895* 1.0000 
Income 0.0000 0.000 0.1107 0.0000 0.0000 
Age 0.0862 0.0890 0.1814* -0.0501 0.0082 0.0123 I :0000 

0.0826 0.0729 0.0002 03133 0.8692 0.8042 
No. of Math 0.0846 0.0780 0.0601 0.0401 0.0152 0.0431 0.0969 1.0000 

0.0883 0.1163 0.2265 0.4197 0.7601 03859 0.0507 
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Table 12: Inter-Correlations of Students' Motivation Subscales, MSC & Demographics (Male) 

Usefulness Perception Interest & Future No. 
SMOT Of Math Of Math Enjoyment MSC Income Age Math 

Taken 
SMOT 1.0000 

Use of 0.6684* 1.0000 
Math 0.0000 
Per of 0.6221 * 0.2717* 1.0000 
Math 0.0000 0.0000 
lot.& 0.6654* 0.0891 0.0722 1.0000 
Enjoy 0.0000 0.1754 0.2726 
MSC 0.6244* 0.3212* 0.2098* 0.6313* 1.0000 

0.0000 0.0000 0.0013 0.0000 
Future 0.3621 * 0.4029* 0.0727 0.2210* 0.2789* 1.0000 
Income 0.0000 0.0000 0.2689 0.0007 0.0000 
Age 0.1216 0.1633* 0.1797* -0.0665 0.0344 -0.0141 1.0000 

0.0638 0.0126 0.0060 0.3118 0.6017 0.8306 
No. of 0.0185 0.0343 0.0403 -0.0279 -0.0377 -0.0117 0.1603* 1.0000 
Math 0.7793 0.6029 0.5401 0.6714 0.5668 0.8592 0.0143 
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Table 13: Inter-Correlations of Students' Motivation Subscales, MSC & Demographics (Female) 

Usefu lness Perception 
SMOT Of Math Of Math 

SMOT 1.0000 

Use of 0.7357* 1.0000 
Math 0.0000 
Per of 0.5992* 0.2944* 1.0000 
Math 0.0000 0.0001 
lnt. & 0.8029* 0.3449* 0.1949* 
Enjoy 0.0000 0.0000 0.0099 
MSC 0.6546* 0.3769* 0.2153* 

0.0000 0.0000 0.0000 
Future 0.4163* 0.4001 * 0.1440 
Income 0.0000 0.0000 0.0579 
Age 0.0490 0.0002 0.1889* 

0.5212 0.9975 0.0126 
No. of 0.1809* 0.1271 0,1373 
Math 0.0169 0.0948 0.0708 

Delinition of Acronyms used: 
SMOT=Students' Motivation 
AMSC=Affective Mathematics Self-Concept 
CMSC=Cognitive Mathematics Self-Concept 
TMSC=Total Mathematics Self-Concept 
#Math=Number of mathematics taken 

Interest & Future 
Enjoyment MSC Income Age 

1.0000 

0.7107* 1.0000 
0.0000 
0.3303* 0.2811 * 1.0000 
0.0000 0.0002 
-0.0324 -0.0182 0.0453 1.0000 
0.6714 0.8116 0.5525 
0.1319 0.0774 0.1010 0.0013 
0.0828 0.3100 0.1847 0.9866 
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No. Math 
Taken 

1.0000 
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Conclusions, Limitations and Recommendations 

This s tudy has shown tha t mathematics self-concept is a s ignificant predictor of 
s tudents' motivation to succeed in first-year college math ematics . It has a lso shown that 
motivation to achieve in mathe matics is not so le ly a product of mathematical self-co ncept 
variables such as ma thematics ability, competence, efforts, and se lf-confidence, nor is it so 
stable tha t inte rvention programs cannot be designed to improve it. Instead the motivation 
to achieve in mathematics is highly influe nced by demographic factors s uch as age, gender, 
and mathematics experience. 

One of the limitations of the study pertains to the fact that it was limited in its coverage 
since the insti tutions are based in the province of Albe rta, making th e results of the study 
not generalizable to students across the country. Replica tions based on more 
representation sa mples across Canada are needed to provide broader perspectives in order 
to make the findings generalizable. 
The result s of the sh1dy support the conceptual relationship between mathematics self-concept 
and students' moti vation to achieve in mathematics. Further studies could attempt to replicate 
these results wi th students from other provinces in Canada and at different educational levels. 
Finally, the nex t logica l step would be to evaluate the predictive utility of the mathematica l se lf­
concept and sh1dents ' motivation by adding academic achievement measures in the research 
investigation. 

Future research may also investigate more closely the differential impacts of significant 
others on studen ts' motivation and mathematics achievement. For example, on the basis of this 
study, it is treasonable to hypothesize that s ignificant others (parents, teachers, peers) may 
substantially affect students ' moti vation to achieve in mathematics th rough the sorts of 
facilitating conditions identifi ed in the qualitative data. The Parent , Teacher, and Peer sca les in 
the Facilitating Conditions Questionnaire (FCQ, Mcinerney, Dowson, & Yeung, 2005) may 
allow researchers to identify which sources of influence from significant others may most 
influence students ' moti vation and mathematical self-concept. 

The extrinsic motivation measure used in the .study was based on a single item. Although the 
study has provided some ev idence for its validity, it seems desirable for future sh1dies to include 
a more differentiated and reliable measure that tries to capture a student ' s perceived value of 
mathematics achievement and the motivation to succeed. 

The study has shown that ab ility perceptions have impact on students ' motivation to succeed 
in mathemati cs through its med iating influence on mathematical self-concept. Meece and her 
colleagues ( 1990) have a lso shown that ab ility perceptions have a strong impact on value 
perceptions (such as interest). Therefore, future research should include not only test-based 
indicators of abi lity but also measures of perceived competence or ab ility. In fact , separat ing 
mathematical self-concepts into its varied perceived elements will enable exploration of 
correlational analysis between them and the individual motivational elements. 

In summary, it is believed that future efforts of thi s type may profit from an even broader 
purview that included systematic collection of se lf-report data on the motivational thinking of 
both the instructors and the students; broader and more fundamental assessment of the target 
students' educat ional needs, which would include attention to both the va lue and expectancy 
aspects of students ' motivation to achieve in mathematics. 

On the whole the findings provide valid empirical evidence for the importance of considering 
mathematics self-concept in models of students ' motivation to succeed in mathematics. Students ' 
motivation to succeed in mathematics is closely related to students' self-perceptions of their 
ab ility and competence to succeed in mathemati cs. At the same time, demographic factors , 
extrinsic motivational factors , as well as home and college environmental factors are implicated 
in students' moti vation to engage with the educational process and to succeed in first-year 
college mathematics. Although extensive research effort has been invested in di sclosing the 
nature of relationship between students ' motivation and thei r mathematics achievement, se lf­
concept influences on students' motivation, which is presumably responsible for different leve ls 
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of motivation to learn and succeed have been ignored. Herein lay the modest contribution that 
this study makes to the motivation and self-concept literature. Research on students' motivation 
wi ll surely benefit from the contributions made by this study. 
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