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Abstract: In two longitudinal studies we examined if mathematics self-perception (self-concept and self-

efficacy) predicted subsequent achievement over and above the prediction that could be made by prior 

achievement. We also tested if the impact of self-perception on subsequent achievement could be 

explained by students’ goal orientation, interest, or self-esteem. Participants were 246 middle school 

students and 484 high school students in study 1 and 2, respectively. Achievements were indicated by 

final grades in two successive school years, whereas self-perceptions, interest and goal orientation were 

measured at the beginning of the second school year. Data were analyzed by means of structural equation 

modelling. The analyses showed that students’ self-perceptions strongly predicted subsequent 

achievement over and above the prediction that could be made from prior achievement. However, there 

was no evidence that the effect of self-perception on subsequent achievement was mediated through 

students’ interest, goal orientation, or their self-esteem.  

 
In research on self-perception there is overwhelming evidence of a moderate to strong positive relation between 

achievement in a particular domain (for instance mathematics) and both self-concept (e.g., Marsh & Yeung, 1997; 

Skaalvik & Skaalvik, 2004) and self-efficacy (e.g., Pajares, 1996; Skaalvik & Skaalvik, 2004; Zimmerman & Bandura, 

1994) in the same domain. Still, there is no agreement about the causal relations between achievement and self-perception 

(self-perception is here used to refer to both self-concept and self-efficacy).  

 

In the self-concept literature there has been an ongoing debate about the causal relations between academic 

achievement and academic self-concept (see Byrne, 1996). Several authors have pointed out that causal predominance 

remains yet an unresolved issue (Byrne, 1996), and that it will be difficult to prove conclusively a causal direction in the 

relations (Wigfield, Eccles, & Pintrich, 1996). The self-efficacy literature has been less concerned with the causal ordering 

of self-efficacy and achievement.  

 

Despite the long going debate there are few empirical studies examining causal relations between academic 

achievement and self-concept. Most of the studies of these constructs have used cross-sectional designs, making them 

unsuited as a basis for suggesting causal interpretations. Some recent studies have addressed methodological problems by 

means of more sophisticated designs (e.g., Guay, Marsh, & Boivin, 2003; Marsh, 1990a; Marsh & Yeung, 1997; Skaalvik 

and Hagtvet,1990). Some of these studies give support to a skill development model in early elementary school years, 

indicating that during elementary school years mathematics self-concept is mainly a consequence of achievement, but that 

it does not significantly affect later achievement (Skaalvik & Hagtvet, 1990). However, recent studies indicate that in high 

school achievement is affected by self-concept and that by this time there may be reciprocal causal relations between the 

constructs (Marsh, 1990a; Marsh & Yeung, 1997).  

 

Like the self-concept research there are few empirical studies examining causal relations between academic 

achievement and self-efficacy. Most of the studies of these constructs show correlations between the variables. A number 

of cross sectional studies analyze models letting self-efficacy predict achievement. These studies demonstrate positive 

relations between these constructs, but do not provide evidence of causal ordering (e.g., Pajares, 1996).  

 

Despite the ongoing debate about causal predominance there is a general agreement that self-perceptions are formed 

through experience in the environment. More concretely, there is substantial evidence that prior academic achievement 

affects subsequent academic self-perceptions. The critical question is, therefore, if academic self-perception affects 

subsequent achievement (e.g., Guay, Marsh, & Boivin, 2003).  

 

During the last decade much research on motivation has focused on students’ goal orientation. Goal orientation 

researchers typically differentiate between task-orientation (or learning goals) and ego orientation (or performance goals) 

(Elliott & Church, 1997). Several studies have shown task orientation to be positively related to academic self-concept 

(Middleton & Midgley, 1997; Skaalvik & Skaalvik, 2005). Studies of relations between performance orientation and 

academic self-concept are, however, less conclusive (see Skaalvik & Skaalvik, 2005). Research evidence also shows that 

task orientation is linked to a number of adaptive learning behaviors, for instance interest, seeking challenge, help seeking 
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behavior, and deep processing of course material (e.g., Harackiewicz, Barron, Carter, Lehto, & Elliot, 1997; Skaalvik, 

1997). We should therefore expect task orientation to be positively related to academic achievement.  

Interest may be conceptualized as a component of intrinsic motivation. Previous research has revealed a strong 

relation between self-concept and interest (Skaalvik, 1997; Skaalvik & Skaalvik, 2004). For instance, Skaalvik and 

Skaalvik (2004) found a correlation of .80 between mathematics self-concept and a 7-item measure of interest in working 

with and liking to work with mathematics. Interest has also been found to predict deep level learning strategies (Schiefele 

& Krapp, 1996). Thus, we might also expect that self-perception may affect subsequent achievement through increased 

interest in the topic. 

Historically, research on self-concept has focused on a general, overall, or global construct, often labeled “self-

esteem” (see Marsh, 1990a). A problem with this nomothetic or unidimensional model of self-concept was that is was 

given a variety of definitions. The lack of a clear definition led to the construction of very different instruments for 

measuring a global self-concept, often labeled self-esteem. One approach was summing self-descriptions in very different 

areas, for instance academic, social, physical, and moral (e.g., Coopersmith, 1981). A problem with these measures is that 

they overlook the fact that the impact of particular self-evaluations on global self-esteem is dependent on how important 

each aspect is to the individual (Rosenberg, 1979). Another problem is that in such measures the meaning of self-esteem 

changes depending on the particular areas that researchers include in their instruments (Snow, Corno, & Jackson, 1996). 

Other researchers argue that self-esteem should be measured separate from area specific self-concepts. These researchers 

have therefore attempted to measure self-esteem by using items that do not refer to particular areas or contexts (e.g., 

Rosenberg, 1965, Marsh, 1990b). Implicit in these instruments is that self-esteem is defined as general self-acceptance, 

self-regard, or valuing of oneself. It therefore refers to more generalized affective responses to oneself (Rosenberg, 1979; 

Wigfield & Karpathian, 1991).  

 

In the 1980s and 1990s self-concept researchers have emphasized the multidimensionality of self-concept (Byrne & 

Shavelson, 1986; Marsh, Byrne & Shavelson, 1988). The focus on the multidimensionality of self-concept in 

contemporary research has led to a lack of attention towards general self-esteem in educational research. Some researchers 

explicitly state that self-esteem may not be a particularly useful construct (e.g., Bandura, 1981; Marsh, 1993). For instance, 

Bandura (1981) contends that global measures of self-concept detracts from their power to explain behavior. Our interest 

in self-concept, however, should not be limited to the prediction of observable behavior. Research indicate that self-esteem 

is predictive of students’ goal orientation (Skaalvik, 1997; Skaalvik, Valås, and Sletta, 1994). 

  

Purpose of the studies 
One purpose of the present studies was to examine if mathematics self-perception predicted subsequent achievement 

over and above the prediction that could be made by prior achievement. An additional purpose was to test if the impact of 

self-perception on subsequent achievement could be explained by goal orientation, interest, or self-esteem.  

 

Method 
Design 

We designed two longitudinal studies, each with data collection a three points of time. Grades in mathematics were 

collected at time 1 and 3, at the end of two successive school years. Time 1 was in grade 9 and 10, respectively. Self-

concept, self-efficacy, intrinsic motivation, goal orientation, and self-esteem were measured at time 2, which was in 

October in the second year.  

In Norway 10th grade is the last year in middle school. Thus one important difference between the two studies is that 

the participants in study 1 attended middle school at all three points of time (9th and 10th grade) whereas the participants in 

study 2 attended middle school at time 1 and high school at time 2 and 3. The samples in the two studies will be referred to 

as the middle school sample (study 1) and the high school sample (study 2) 

We tested both simple and extended models. The simple models are presented in figure 1. The students were given 

one final grade in mathematics at the end of each school year. Thus, in the models grades are represented by observed 

variables. Self-perception is in the models a latent variable indicated by self-concept and self-efficacy. This solution was 

based on previous research showing that at the domain level of specificity, self-concept and self-efficacy beliefs may not 

be separable (e.g., Pajares, 1996; Skaalvik & Bong, 2003; Skaalvik & Rankin, 1996).  

 

Measures 
Self-concept in mathematics was in both study 1 and 2 defined as the general feeling of doing well or poorly in 

mathematics in school, and measured by a modified six-item version of the mathematics subscale of the Self-description 

Questionnaire II (Marsh, 1990b). Math self-concept was measured without reference to any particular context. Examples 

of items are: “I always do well in Mathematics” and “Mathematics is easy for me.” Response categories were: false, 

mostly false, sometimes false/sometimes true, mostly true, and true and responses to each item were scored 1 to 5 with 5 

indicating the highest self-concept. Cronbach’s alphas were .91 and .95 for the scales used in study 1 and 2, respectively. 
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Mathematics self-efficacy at the domain level of specificity was in both studies measured by a five-item scale adapted 

from Zimmerman and Bandura (1994) asking the students to indicate on a 10-point scale how certain they were that they 

would get a grade better than 1, better than 2 etc. in mathematics (grades in Norwegian schools are given on a scale from 1 

to 6 with 6 as the best grade). Cronbach’s alphas were .88 and .95 in study 1 and 2, respectively.  

Intrinsic motivation was only measured in study 1. It vas specified as interest in working with mathematics and was 

measured by a four-item interest scale representing a short version of the Skaalvik and Rankin (1995) Intrinsic Motivation 

Scale. Examples of items are: “I like mathematics” and “Working with mathematics is fun”. Response categories were: 

false, mostly false, sometimes false/sometimes true, mostly true, and true and responses to each item was scored 1 to 5 

with 5 indicating the highest motivation.Cronbach’s alpha for the scale was .93. 

Self-esteem was only measured in study 2. It was measured by a modified eight-item Norwegian version of the self-

esteem subscale in the Self-description Questionnaire II. Examples of items are: “I have a lot to be proud of”, “I like 

myself the way I am”, and “I wish I were a different person”. Cronbach’s alpha was .88. 

Two dimensions of goal orientation were measured in study 1 (task orientation and performance-approach 

orientation). In study 2 one additional dimension was added (performance-avoidance orientation). Each dimension was 

measured by a four-item scale presented elsewhere (see Skaalvik, 1997). Examples of items are: "In math classes it is 

important for me to learn something new" (task orientation), "I always try to do better than other students in mathematics" 

(performance-approach orientation), and "When I am in math classes it is important for me to avoid looking stupid" 

(performance-avoidance orientation). Response categories were: false, mostly false, sometimes false/sometimes true, 

mostly true, and true and responses to each item were scored 1 to 5. Cronbach's alphas for task orientation were .70 and .74 

in study 1 and 2, respectively. Alphas for performance-approach orientation were .86 and .87 and Alpha for performance-

avoidance orientation in study 2 was .85. 

 

Analysis 
We used structural equation modelling (SEM) by means of the AMOS program (version 5) to assess the adequacy of 

the theoretical models and to examine direct and indirect relations between the variables. 

 

Results 
Simple models  

We first tested simple models including grades at time 1 and 3 and self-perception at time 2 (see Figure 1). The 

models had very good fit to the data both in the middle school sample (χ2 (1) = 2.34, χ2/df = 2.34, CFI = .99, IFI = .99, TLI 

= .99, and RMSEA < .01) and in the high school sample (χ2 (1) = .236, χ2/df = .236, CFI = .99, IFI = .99, TLI = .98, and 

RMSEA = .05). These results clearly demonstrated the adequacy of using measures of math self-concept and self-efficacy 

measured at the domain level as indicators a latent math self-perception variable. 

In the middle school sample the correlation between grades at time 1 and 3 was .81. In comparison, the SEM analysis 

showed that the direct effect (standardized regression weight) of grades at time 1 on subsequent grades was .47, whereas 

the indirect effect through self-perception was .33. Thus, the results strongly indicate that the stability of grades from time 

1 to time 3 partly was mediated through students’ math self-perception. 

In the high school sample the correlation between grades at time 1 and 3 was .65 whereas the SEM analysis showed 

no significant direct effect of grades at time 1 on subsequent grades (regression weight = .08, p = .06). However, a strong 

indirect effect (.57) was revealed. Thus, in the high school sample the results indicate that the stability of grades from time 

1 to time 3 almost entirely was mediated through students’ math self-perception. 

 

Extended models 
The extended models (Figure 2 and 3) had acceptable fit to the data: χ2 (26) = 44.73, χ2/df = 1.72, CFI = .99, IFI = 

.99, TLI = .98, and RMSEA = .05 for the middle school sample and χ2 (42) = 128.14, χ2/df = 3.05, CFI = .97, IFI = .97, TLI 

= .95, and RMSEA = .06 for the high school sample. These models revealed that the effect of the self-concept/self-efficacy 

latent trait on subsequent achievement was not mediated through intrinsic motivation, self-esteem, or goal orientation. 

In the middle school sample both task orientation, performance-approach orientation, and intrinsic motivation was 

strongly predicted by self-perception. Still, these constructs did not predict subsequent achievement. In the high school 

sample task orientation, performance-approach orientation, and self-esteem was predicted by self-perception, but did not 

predict subsequent achievement. Also, in the high school sample self-esteem positively predicted task orientation and 

negatively predicted performance-avoidance orientation. 
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M iddle school

sample

G rades at

time 1

G rades a t 
time 3

Self-perception

Self-concept Self-e fficacy

.79
.42

.47

.81 .78

F igure1. Simple models of rela tions between grades a t time 1 and 3  and self-

perception at time 2. 
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time 3
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.70 .82

.08
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Grades at 
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Self-
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Self-
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Performance-

approache
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Task 2Task 1

Task

orientation
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Interest

Interest 1 Interest 2
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time 3

.88 .73
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.84 .93
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efficacy

.75

.45

.47

.03 (NS)

.55

.32
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.34

.03 (NS)
-.04 (NS)

-.02 (NS)

Figure 2. Extended model for the middle school sample
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Figure 3. Extended model for the high school sample
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Conclusion 
The results of both studies strongly indicate that self-concept and self-efficacy are important mediators of academic 

achievement. In other words, the studies strongly support the notion that students’ self-perceptions are important 

prerequisites for learning and achievement. In particular, after the transmission from middle school to high school we 

found a very strong effect of the self-concept/self-efficacy latent trait on subsequent achievement. A possible conclusion 

that should be tested in future research is therefore that self-perception is particularly important in new situations or 

contexts. 

An important question is through which processes students’ self-perceptions affects subsequent achievement. In the 

studies reported we were not able to show that the effect of self-perception on subsequent achievement was mediated 

through students’ interest in mathematics, which is one component of intrinsic motivation, through students’ goal 

orientation, or their self-esteem. Still, the impact of self-perceptions must be mediated through some psychological 

processes or study behaviour. Gaining better understanding of these processes is very important both from a theoretical and 

a practical point of view. Future studies should look at emotional variables like anxiety, but also motivational variables in 

terms of behaviour, for instance effort, endurance, and self-regulated learning strategies. 

The study support previous research showing that students’ goal orientation is related to self-concept and self-

efficacy as well as to general self-esteem. Domain specific self-concept and self-efficacy are positively related to task 

orientation and to performance-approach orientation whereas self-esteem relates positively to task orientation, but 

negatively to performance-avoidance orientation. Thus, even if self-esteem does not predict observable behaviour, more 

attention should be paid to this construct in educational research 
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