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Abstract 

Introduction. The stability of the achievement goal orientation across different contexts has 

been a source of further research since the new millennium. Through theoretically-driven and 

empirically-based analyses, this study investigated the psychometric properties of the Elliot 

and McGregor 2×2 framework for achievement goal questionnaire within a communal con-

text. 

 

Method.  Based on classical test theory, the present study attempted to explore the stability of 

the 2×2 framework for Achievement Goal Questionnaire (AGQ) using exploratory factor 

analysis involving the principal components extraction with orthogonal and oblique rotations. 

 

Results. Results support the factor structure of the 2×2 achievement goal framework in the 

collectivist culture context. 

 

Discussion. The present study provides evidence that suggests that achievement goal con-

struct as measured by AGQ, appears to be culturally and contextually invariant thus reinforc-

ing the four-factor model namely mastery-approach, performance-approach, mastery-

avoidance, and performance-avoidance in domain specific context. Future research should 

focus on determining the psychometric properties of the 2×2 achievement goals in Mathemat-

ics Education Questionnaire and Science Education Questionnaire using both the classical test 

theory and modern item response theory to refute or generalise existing results. 

 

Keywords: achievement goals questionnaire, preservice teachers, psychometric properties, 

mathematics, science, Nigerian 
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Propiedades psicométricas del cuestionario de metas de  

logro en una muestra de profesores nigerianos de  

matemáticas y ciencias naturales en su etapa de  

formación inicial 

Resumen 

Introducción. La estabilidad de la orientación de meta de logro, a través de diferentes contex-

tos ha sido una fuente de nuevas investigaciones, en el nuevo milenio. A través de análisis 

teóricamente impulsados y con base empírica, este estudio investigó las propiedades psicomé-

tricas de la Elliot y McGregor 2 × 2 marco para el cuestionario metas de logro, en un contexto 

comunitario. 

 

Método. De acuerdo con la teoría clásica de los tests, el presente estudio trató de explorar la 

estabilidad del marco 2 × 2 para el cuestionario metas de logro (AGQ) utilizando exploratorio 

factor de análisis que implica la extracción de componentes principales con rotaciones orto-

gonales y oblicuas. 

 

Resultados. Los resultados apoyan la estructura factorial de 2 × 2 marco objetivo el logro en 

el contexto de la cultura colectivista. 

 

Discusión. El presente estudio proporciona evidencia que sugiere que la meta de logro cons-

tructo medido por AGQ, parece ser cultural y contextualmente invariable tanto reforzando 

ción del modelo de cuatro factores a saber, el dominio - enfoque, el rendimiento enfoque, el 

dominio de evitación y rendimiento de evitación en contexto específico del dominio. La in-

vestigación futura debe centrarse en determinar las propiedades psicométricas de los 2 × 2 

metas de logro en Cuestionario Educación Matemática y el Cuestionario de Educación en 

Ciencias, con la teoría clásica de los tests y el tema moderna teoría de respuesta para refutar o 

generalizar los resultados existentes. 

 

Palabras clave: Logro de los Objetivos del cuestionario, educadores en formación, propieda-

des psicométricas, matemáticas, ciencias, Nigeria. 
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Introduction 

 

Achievement goal theory has emerged a formidable area of academic and experimen-

tal inquisition in educational psychology (Muís, Winne, & Edwards, 2009) with attendant 

impact on motivational constructs in organizational research reflecting individual differences 

in work-related behaviours and task performance outcomes (McKinney, 2003). Achievement 

goal orientation (AGO) is one of such constructs that forms a set of behavioural intentions 

that determine how students approach and engage in learning activities (Meece, Blumenfeld 

& Hoyle, 1988) and reflects internal motivational processes that affect an individual's task 

choice, self-set goals, and effort mechanisms in learning and performance contexts (Fisher & 

Ford, 1998; Phillips & Gully, 1997; VandeWalle, 1997; Button, Mathieu, & Zajac, 1996). 

AGO is concerned with why a person approaches a task in a certain manner (Owens, 2004) 

and has been associated with task difficulty preference and level of interest one has in a topic 

(Harackiewicz, Barron, Tauer, Carter, & Elliot, 2000; Harackiewicz & Elliot, 1998; 

Harackiewicz, Barron, Carter, Lehto, & Elliot, 1997).  

 

Achievement goal orientation is defined as the purposes for behaviour that are per-

ceived or pursued in a competence-relevant setting (Midgley, Kaplan, & Middleton, 2001). A 

variety of studies has linked goal orientation to students’ cognitive and behavioural reactions 

(Ames & Archer, 1988; Ames, 1992), individual differences in self-regulatory behaviours 

(Alao & Guthrie, 1999; Somuncuoglu & Yildirim, 1999; VandeWalle, Brown, Cron & 

Slocum, 1999; Ford, Smith, Weissbein, Gully, & Salas, 1998), feedback-seeking behaviour 

(VandeWalle & Cummings, 1997), test anxiety (Elliot & McGregor, 1999; Middleton & 

Midgley, 1997), low self-efficacy (Saalvik, 1997), intrinsic motivation (Elliot & Church, 

1997; Elliot & Harackiewicz, 1996), intelligence (Was, 2006), and motivation to learn (Col-

quitt & Simmering, 1998; Ford, Smith, Weissbein, Gully, & Salas, 1998). 

 

More so, goal orientation has been linked to individual differences in academic per-

formance (Valle, Cabanach, Núñez, González-Pienda, Rodríguez, & Piñero, 2003; Vande-

Walle, Cron, & Slocum, 2001; Chen, Gully, Whiteman, & Kilcullen, 2000; Beaubien & 

Payne, 1999; Phillips & Gully, 1997), training performance (Brown, 2001; Kozlowski, Gully, 

Brown, Salas, Smith, & Nason, 2001; Brett & VandeWalle, 1999), task performance (Mangos 

& Steele-Johnson, 2001; Steele-Johnson, Beauregard, Hoover, & Schmidt, 2000), and sales 

performance (VandeWalle et al., 1999). Early conceptualisation of AGO revealed a two-
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factor model: learning goal orientation (sometimes referred to as mastery goal orientation) 

and performance goal orientation (Dweck, 1986) alternatively termed task vs. ego or learning 

vs. ability (Seo, 2000; Ames & Archer, 1988; Nicholls, 1975) although nuanced differences 

exist between the terminologies (Pintrich & Schunk, 2002; Järvelä, 1996; Ames, 1992). In 

short, learning goals are also known as mastery goals (Ames & Archer, 1988) or task-

involved goals (Nicholls, Patashnick, & Nolen, 1985). Similarly, performance goals are also 

considered ego-involved goals (Nicholls et al., 1985) or ability goals (Ames & Archer, 1988; 

Dweck & Leggett, 1988; Dweck, 1986).  While literature is replete with debates over the sta-

bility of AGO; that is, whether goal orientation should be operationalised as a state or as a 

trait (Cellar, Stuhlmacher, Young, Fisher, Adair, Haynes, & Twichell, 2011; Payne, Young-

court & Beaubien, 2007; DeShon & Gillespie, 2005; VandeWalle, Cron, & Slocum, 2001; 

Button, Mathieu, & Zajac, 1996), converging evidence suggests that trait and state goal orien-

tation interact, so both operationalisations should be considered simultaneously (DeGeest & 

Brown, 2011). 

 

Relying on the work of Dweck (1986), VandeWalle (1997) proposed that goal orienta-

tion is better conceptualized as a three-factor model, further dividing performance goal orien-

tation into the dimensions of avoidant performance goal orientation (APGO) and prove per-

formance goal orientation (PPGO).  APGO is rooted in a fear of failure and negative judg-

ment from others while in PPGO a learner strives to demonstrate aptitude to prove compe-

tence and seek favourable judgments (Elliot & Church, 1997). Research (Elliot & McGregor, 

2001; Elliot & Church, 1997; Elliot & Harackiewicz, 1996) has suggested the examination of 

four-factor model of AGO in a 2×2 achievement goal framework based on goal definition 

(mastery vs. performance) and valence (approach vs. avoidance), namely mastery approach 

goals (MAPGs), mastery avoidance goals (MAVGs), performance approach goals (PAPGs), 

and performance avoidance goals (PAVGs). 

 

In this conceptualisation, individuals define goals in either intrapersonal terms aiming 

at task mastery, or in normative sense, focusing on task performance. In terms of valence, 

individuals exhibit either a positive (approaching success) or negative (avoiding failure) ap-

proach to mastery and performance orientations (Elliot & McGregor, 2001).While MAPGs 

emphasize task mastery and deep understanding, MAVGs focus on avoiding misunderstand-

ing. On the other hand, PAPGs emphasize showing abilities to others and getting the highest 

grades, whereas PAVGs focus on avoiding looking dumb and being inferior (Elliot & Reis, 
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2003; Pintrich & Schunk, 2002; Elliot & McGregor, 2001; Elliot & Church, 1997). Elliot and 

McGregor (2001) have examined the feasibility of the four-goal model and in factor analyses 

have found empirical support for the differentiation of the four goals and Akin (2012) found 

that mastery-approach/avoidance goal orientations have increased while performance-

approach/avoidance goal orientations have decreased with age. 

 

In line with many other psychological constructs, various scales have been developed 

to measure AGO in its unidimensional form (Ames & Archer, 1987; Bandura & Dweck, 

1985), dichotomous form (Button, Mathieu, & Zajac, 1996; Heyman & Dweck, 1992; 

Nicholls, Cobb, Wood, Yackel, & Patashnick, 1990), trichotomous form (VandeWalle, 1997; 

Elliot & Church, 1997; Elliot & Harackiewicz, 1996), and presently along the 2×2 framework 

of four dimensions (Akin, 2012; Was, 2006; Elliot & McGregor, 2001). 

 

In its four-dimensional form, the instrument developed by Elliot and McGregor (2001) 

has been most researched and the validity and utility of this 2×2 framework of achievement 

goals have been demonstrated for middle school and college students across Western and 

Eastern cultures (Barzegar, 2012; Dinc, 2010; Bong, 2009; Adie, Duda, & Ntoumanis, 2008; 

Coutinho & Neuman, 2008; Nien & Duda, 2008; Sideridis, 2008; Njouku, 2007) with the 

premonition that the former cultures tend to be individualistic while the latter cultures gravi-

tate towards collectivism (Fiske, 2002), a distinction that could breed different cultural-based 

meanings of achievement goals (Alkharusi, 2010). The factor structure of the Achievement 

Goal Questionnaire (Elliot & McGregor, 2001) has been examined in a general academic con-

text with a sample of 2111 freshman undergraduate students who completed the AGQ along 

with other various instruments (Finney, Pieper, & Barron, 2004).  

 

Results supported the four-factor structure originally hypothesised (Elliot & 

McGregor, 2001) and correlations between each of the four dimensions were low, with Cron-

bach alpha reliability coefficients greater than .70 except for the performance avoidance sub-

scale (.54). Psychometric properties of the 2×2 framework of achievement goal orientations 

has been investigated with specific samples  (Elliot & McGregor, 2001), between groups to 

assess factorial invariance (Midgley et al., 1998), across general or domain-specific contexts 

(Finney, et al., 2004; Jagacinski & Duda, 2001) with recent attention being given to the explo-

ration of the stability of goal orientations across contexts (Muis & Edwards, 2009; Fryer & 

Elliot, 2007; Senko & Harackiewicz, 2005; Winne, Muis, & Jamieson-Noel, 2005).  



Examining the Psychometric Properties of the Achievement Goals Questionnaire among Nigerian Preservice  

Mathematics and Science Teachers 

 

Electronic Journal of Research in Educational Psychology, 11(3), 743-770. ISSN: 1696-2095. 2013, no. 31                         - 749 – 
http://dx.doi.org/10.14204/ejrep.31.13037 

 

Recently, Muis and Winne (2012) investigated factorial invariance across four differ-

ent task contexts after receiving feedback about those tasks, and also examined construct- and 

discriminant-related evidence of validity and reliability of the items on the AGQ with a sam-

ple of 99 university undergraduate students enrolled in an introductory educational psychol-

ogy course. Results revealed that the hypothesized four-factor structure was replicated, con-

struct- and discriminant-related evidences of validity were supported, and both internal con-

sistency and test-retest reliability estimates were satisfactory. Moreover, invariance held at all 

levels across the various contexts.  

 

However, the extent to which the 2×2 framework of achievement goal orientations is 

applicable to the Nigerian culture is yet to be determined and relying on Urdan (2004) argu-

ment, there might be cultural differences in the pursuit and consequences of achievement 

goals that may not have been sufficiently researched, and as such there have been calls for 

more cultural research in this area (Muis, Winne, & Edwards, 2009; Wang, Biddle & Elliot, 

2007; Chan & Lai, 2007) thus setting the stage for its investigation in the present study.  For 

instance, Tao and Hong (2000) found that in the Chinese culture, mastery goals are positively 

related to performance goals, whereas in the American culture, mastery goals and perform-

ance goals tend to be correlated negatively with each other. As contended by Tao and Hong 

(2000), academic achievement in the Chinese culture tends to be a social-oriented endeavour 

whereas in the American culture it is an individual endeavour. In response to these calls, this 

study sought to test the validity of the 2×2 framework of achievement goal orientations within 

the context of African students in Nigeria, often known to cohabit in a communal society 

(Awofala & Awolola, 2011) like those in Arab world (Aldhafri, Kazem, Alzubiadi, Yousif, 

Al-Bahrani, & Alkharusi, 2009).  

 

Besides being the first study in Nigeria, this attempt would expand the applicability of 

the 2×2 framework of achievement goal orientations in Africa and understanding students’ 

achievement goals in Nigeria could serve as way of helping educators develop appropriate 

teaching and learning practices for preservice science and mathematics teachers. Although 

factor analytic procedures were adopted in the present study, previous results of factor ana-

lytic procedures from studies conducted on college level students showed that the perform-

ance-approach and performance-avoidance goals are independent orientations (Elliot & 

Church, 1997), whereas studies conducted on middle school students tended to reveal some 
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degree of overlap between these two types of goals (Middleton & Midgley, 1997). The pre-

sent study would seek to shed light on this relationship for preservice mathematics and sci-

ence teachers in a first generation university in South West geo-political zone of Nigeria using 

the 2×2 framework of achievement goal orientations generally considered to be the most 

prevalent goal framework in achievement settings (Canpolat, 2012; Muis & Winne, 2012; 

Diseth, 2011; Roussel, Elliot, & Feltman, 2011; Smith, Smoll, & Cumming, 2009; Muis, 

Winne, & Edwards, 2009; Elliot & Murayama, 2008; Kim, 2008; Roebken, 2007; Elliot & 

McGregor, 2001; Elliot & Thrash, 2001).  

 

More so, that the Elliot and McGregor AGQ was developed in the last 12 years pre-

cisely in 2001 in more advanced and technologically developed culture, hence the present 

study sought to examine whether the psychometric characteristics of AGQ would be pre-

served in another relatively less advanced and less developed culture, with the premonition 

that advances in knowledge in the recent past might have triggered off some subtle differ-

ences. Thus, the reliability and validity of the AGQ would be established vis-as-viz the di-

mensions of the questionnaire. We are not unaware of the fact that the traditional psychomet-

ric properties of the AGQ have been assessed in terms of classical test theory (Elliott & 

McGregor, 2001) with the reported internal consistencies (alphas) of the instrument criticised 

for being too high with items soliciting the same response because of poor wording and few 

items per latent construct (Adesope, Carmen, & Nesbit, 2008). More so, some researchers 

have questioned the psychometric properties associated with goal orientation measures 

(Vandewalle, 1997), and few studies have investigated the constructs of AGQ using item re-

sponse theory (IRT) (Adesope, Carmen, & Nesbit, 2008) in which Muis, Winne and Edwards 

(2009) focused on the one parameter Rasch model approach of IRT to investigate the psy-

chometric properties of AGQ.  

 

Muis et al (2009) found that Rasch analyses revealed good estimates of item reliability 

but respondent ability estimates varied from poor to good. While Muis et al (2009) study con-

tributes to our understanding of the problems associated with using AGQ for measuring stu-

dents’ academic goals, their use of Rasch analysis approach somewhat undermines the result 

because Rasch analysis only examines the difficulty of items but does not account for dis-

crimination among items in a scale. This is a fruitful area of further research. Adesope, Car-

men, and Nesbit (2008) proposed the use of two-parameter partial credit model (2PPC) that 

takes the discrimination parameter into consideration and examined how items of AGQ dis-
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criminate across different levels of goal-setting abilities.  Their findings provided support for 

the four factor model of achievement goal orientation but also advocated better item scale 

design for measuring students’ academic goals since the item response theory analyses re-

vealed a hugely limited effectiveness of many items of this instrument in measuring achieve-

ment goal.  

 

Stevenson (2011) conducted a study involving a random-effects model of the Hunter-

Schmidt method of meta-analysis on the relationship between an antecedent or consequence 

variable and at least one of the goals defined by Elliot’s (1999) 2 x 2 model of achievement 

motivation for 77 studies published in English between 1999 and 2010. Effect sizes for com-

mon antecedents (n = 7) and consequences (n = 3) in the physical activity and education do-

main were examined. Results indicated low to moderate sized effect sizes for most antece-

dents in physical activity and education, whereas large effect sizes were typically found for 

most significant consequences. Based on the results of the study, Stevenson (2011) main-

tained that intervention for positive goal adoption (mastery-, performance-approach) should 

focus on providing a mastery climate and increases in perceived competence, while avoiding 

a focus on fear of failure. 

 

Objective 

This meta-analysis (Steveson, 2011) happened to be the first to be conducted since the 

development of the 2 x 2 model of achievement goal and presently in Nigeria no published 

work has been done on examining the traditional psychometric properties of the AGQ using 

the classical test theory, let alone the more advanced item response theory (IRT). This study 

therefore, examined the psychometric properties of the AGQ within the context of the classi-

cal test theory. 

 

 

Methods 

 

Participants 

The participants consisted of 680 preservice teachers in a first generation conventional 

university in southwest Nigeria: 400 (58.8%) studied science [208 (52%) men and 192 (48%) 

women] and 280 (41.2%) studied mathematics [144 (51.4%) men and 136 (48.6%) women] 

Altogether their ages ranged between 16 and 30 years (M=24.3, SD = 2.4). The participants 
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could also be categorised into 24% in the final year, 28% in the third year, 22% in the second 

year, and 26% in the first year of a four-year degree programme. The science cohort com-

prised biology, chemistry, and physics preservice teachers. The sample size of 680 was con-

sidered very good and appropriate since 300 cases are considered good as a general rule of 

thumb for factor analysis or principal components analysis (Comrey & Lee 1992; Tabachnick 

& Fidell, 2001). 

 

 Instrumentation 

The English version of the 12-item Achievement Goal Questionnaire (AGQ) (Elliot & 

McGregor, 2001) on a seven point Likert format anchored by 1: not at all true of me and 7: 

very true of me was used in this study. The scores on the questionnaire could range from 12 to 

84 with middle point being 48. While we are not aware of any previous validation of the AGQ 

for preservice teachers, the AGQ, originally targeted at university students, has been validated 

for elementary students (Senler & Sungur, 2007) and sample items on the scale include mas-

tery approach (e.g., I want to learn as much as possible from this class), performance ap-

proach (e.g., It is important for me to do well compared to others in this class), mastery 

avoidance (e.g., I am often concerned that I may not learn all that there is to learn in this 

class), and performance avoidance goals (e.g., I just want to avoid doing poorly in this class 

compared to others). Each of the subscales consists of three items.  

 

Sungur and Senler (2010) reported reliabilities for the subscales to be adequate to 

conduct further analyses for the constructs: mastery approach goals (α =0 .72), performance 

approach goals (α =0.69), mastery avoidance goals (α =0.66), and performance avoidance 

goals (α =0.63).  Owens (2004) reported the following Cronbach alpha estimates for the 

AGQ: performance-approach, α = 0.74; performance-avoidance, α = 0.75; mastery-approach, 

α = 0.88; and mastery-avoidance, α = 0.85 while Van Yperen (2006) reported similar Cron-

bach alpha estimates for the AGQ: performance-approach, α = 0.87; performance-avoidance, 

α = 0.62; mastery-approach, α = 0.80; and mastery-avoidance, α = 0.71. Wang, Biddle and 

Elliot (2007) applied the 2×2 achievement goal framework in a physical education context in 

Singapore and the reported Cronbach alpha coefficients for the achievement goal scales were 

as follows: mastery-approach, α =.83; performance-approach, α =.84; mastery-avoidance, α 

=.71; performance-avoidance, α =.66, respectively. 
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Design and Procedure 

Background information sheet was provided for the participants to indicate gender, 

age, and subject cohort. Prior to the administration of the research instrument, details of the 

study in face-to-face meetings with the participants were given and all participants were told 

that there was no wrong or right answer and that their responses would be anonymously 

treated. They were also assured that they could withdraw at any time from the study. Thereaf-

ter, one of the researchers with the support of two research assistants who were graduate stu-

dents in the university administered the questionnaire to the preservice teachers in their re-

spective cohorts during school hours, towards the end of the second semester of 2011/2012 

academic session. The administration lasted 30 minutes on the average. 

 

Data Analysis 

In this study, two samples were drawn from two different cohorts (Education Science 

and Education Mathematics) in the same department of the same university and so we first 

investigated whether the samples could be pooled. To achieve this, a multivariate analysis of 

variance was conducted on subscale scores to examine whether group means were equivalent. 

Box's M test and Levene's test were also computed to detect whether the variance-covariance 

matrix and variances were equivalent across groups. The multivariate results showed no dif-

ference between groups using Wilks’ lambda criterion, F(12, 667)=.114, p = .87. Box's test of 

equality of covariances also revealed no difference between groups (p = .17), as did Levene's 

test for equality of variances (all p > .05). Based on these, the two samples were merged into 

one and all subsequent analyses are based on the combined sample even for the test-retest 

study. The responses of the participants to the 12 items of achievement goal orientations were 

subjected to principal components factor analyses (PCA) to identify their underlying dimen-

sions.  

 

Prior to this, the data screening process on the responses of the participants showed no 

missing values and no concern about normality, linearity, multicollinearity, and singularity. 

For example, subscale scores were normally distributed with skewness and kurtosis values 

within acceptable ranges (e.g. skewness ranged from -0.23 to -0.73, kurtosis ranged from 0.26 

to -0.97) as Kline (1998) suggested using absolute cut-off values of 3.0 for skewness and 8.0 

for kurtosis. Also, inspection of the correlation matrix of the 12 items revealed that the corre-

lations when taken overall were statistically significant as indicated by the Bartlett’s test of 

sphericity, χ
2 

(66, N=680) = 12208.89, p < .001 which tests the null hypothesis that the corre-
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lation matrix is an identity matrix. The Kaiser- Meyer- Olkin measure of sampling adequacy 

(MSA) fell within acceptable range (values of .60 and above) with a value of .736. Each of 

the variables also exceeded the threshold value (.60) of MSA which ranged from .626 to .872. 

Finally, most of the partial correlations were small as indicated by the anti-image correlation 

matrix. These measures all led to the conclusion that the set of 12 items of achievement goal 

orientations was appropriate for PCA and since no particular number of components was first 

hypothesized (although not unmindful of a priori criterion of four-factor) the criterion was set 

to eigenvalues greater than one (Kaiser, 1960; Tabachnick & Fidell, 2001). The principal 

components analyses (PCA) were conducted on the responses of the participants to the 12 

items of achievement goal orientations to determine their underlying dimensions.  

 

Results 

 

The initial unrotated PCA resulted in a factor model of four dimensions as indicated 

by the scree plot and eigenvalues exceeding unity. Thereafter, the a priori criterion of four-

factor was employed and this also lent support to a factor model of four dimensions. How-

ever, based on its pattern of factor loadings, this unrotated factor model was theoretically less 

meaningful and as such was difficult to interpret. Therefore, the analysis proceeded to rotate 

the factor matrix both orthogonally and obliquely to achieve a simple and theoretically more 

meaningful solution. One orthogonal rotation and one oblique rotation were run. Varimax 

rotation was used for the orthogonal solution, and oblimin rotation was used for the oblique 

solution.  

 

Both rotations resulted in a factor model of four dimensions as suggested by the scree 

plot, a priori criterion of four-factor and eigenvalues exceeding unity. There were no remark-

able differences between the orthogonal solution and the oblique solution in terms of factor 

structure and pattern of factor loadings. While we reported the factor loadings based on vari-

max rotation, we also reported the factor loadings based on oblimin rotation and as suggested 

by Tabachnick and Fidell (2001), the oblique solution was retained because the intercorrela-

tions among the four achievement goals were positive: mastery approach goals were posi-

tively associated with mastery-avoidance, r = .42 (p < .001), performance-avoidance r = .31 

(p <. 001) and performance-approach goals r = .35 (p <. 001). Mastery-avoidance goals were 

positively related to performance-approach r = .45 (p <. 001) and performance-avoidance 

goals r = .43 (p <. 001) and the correlation between the two performance goals was also posi-
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tive r = .53 (p < .001) as indicated by the factor correlation matrix (Table 1). These findings 

are similar to those reported in a sport context (Conroy, Elliot, & Hofer, 2003) with compara-

ble correlations for 4 of the 6 permutations. More so, these findings of stronger associations 

between the two mastery goals and between performance-avoidance and mastery-approach 

are consistent with the results of Wang, Biddle, and Elliot (2007) in physical education con-

text and this may be a manifestation of the context, age or culture. More research is needed to 

disentangle this issue when compared with that of Conroy, Elliot and Hofer (2003).  

 

Table 1 below shows the descriptive statistics and intercorrelations among the 

achievement goal orientations in which the mean for mastery avoidance goals was close to the 

scale midpoint but this value was lower than the means for each of the other achievement 

goals orientations. 

   

Table 1. Descriptive Statistics, Reliabilities, and Intercorrelations among Variables 

 Variables M SD Cronbach α 1 2 3 4 

1 Mastery-approach goals 4.03 1.04 .90 -    

2 Mastery-avoidance goals 3.76 1.38 .88 .42* -   

3 Performance-approach goals 3.90 1.19 .93 .35* .45* -  

4 Performance-avoidance goals 3.88 1.13 .86 .31* .43* .53* - 

*p<.01 

 

In this study, all the communalities for the factor analysis satisfied the minimum re-

quirement of being larger than 0.50, in fact these ranged from 0.797 to 0.982. Figure 1 below 

is the scree plot which graphs the eigenvalue against the component number and is suggestive 

of a four component model. 

 

Figure 1. Cattell scree plot showing number of components and eigenvalues of  

the correlation matrix. 
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Table 2 displays the factor loadings for the oblique and orthogonal (in parentheses) 

four-factor model of achievement goal orientations. All items loaded .75 and above on their 

primary factor; none of the secondary loadings exceeded .35. Together the four factors ac-

counted for 84.07% of the total variance. 

 

Table 2. Summary of Factor Loadings by Principal Components Analysis for the Oblique and Or-

thogonal (in parentheses) Four-Factor Model of Achievement Goal Orientations 

Item                                                                                                          Factor loadings 

                                                                                                         1           2              3           4 

 

  

I want to learn as much as possible from this class                                       .83(.81) 

I desire to completely master the material presented in this class                .93(.90)  

It is important for me to understand the content of this course as                            

thoroughly as possible                                                                                   .84(.82) 

It is important for me to do better than other students                                                  .82(.80) 

It is important for me to do well compared to others in this class                                .83(.81)                                                                                                  

My goal in this class is to get a better grade than most of the other students               .90(.88)                                       

I worry that I may not learn all that I possibly could in this  class                                                 .81(.80)                                                                                     

Sometimes I’m afraid that I may not understand the content of this class                    

as thoroughly as I’d like                                                                                                                  .83(.81)                                                                                                                          

I am often concerned that I may not learn all there is to learn in this class                                    .84(.82)                            

I just want to avoid doing poorly in this class                                                                                                 .82(.80) 

My fear of performing poorly in this class is often what motivates me                                                          .78(.75)                                                                                              

My goal in this class is to avoid performing poorly                                                                                          .84(.82) 

 

Note:  Factor 1 = mastery -approach goal orientation  

    Factor 2 = performance- approach goal orientation  

    Factor 3 = mastery - avoidance goal orientation 

    Factor 4 = performance -avoidance goal orientation 

    

 The first factor accounted for 24.22% of the variance (eigenvalue= 2.91) and consisted 

of three mastery-approach goal orientation items. The second factor accounted for 21.54% of 

the variance (eigenvalue = 2.59) and consisted of three performance-approach goal orientation 

items. The third factor accounted for 20.65% of the variance (eigenvalue = 2.41) and con-

sisted of three mastery-avoidance goal orientation items. The fourth factor accounted for 

17.66% of the variance (eigenvalue = 2.12) and consisted of three performance-avoidance 

goal orientation items. 

 



Examining the Psychometric Properties of the Achievement Goals Questionnaire among Nigerian Preservice  

Mathematics and Science Teachers 

 

Electronic Journal of Research in Educational Psychology, 11(3), 743-770. ISSN: 1696-2095. 2013, no. 31                         - 757 – 
http://dx.doi.org/10.14204/ejrep.31.13037 

According to Comrey and Lee (1992), factor loadings of .71 or higher can be regarded 

“excellent”, .63 is “very good”, .55 is “good”, .45 is “fair”, and .32 is “poor”. Thus, variables 

with high loadings can be considered purer measures of the underlying factors. This means 

the loadings of .88 and above recorded in this study are vividly less trivial than say loadings 

of .30 or .40 although these are not recorded in the present study. While this study recognises 

the use of the percent of cumulative variance, Horn’s parallel analysis (PA) (Horn, 1965), and 

Velicer’s minimum average partial (MAP) test (Velicer, 1976 ) as fifth, sixth, and seventh 

(the order does not indicate the importance or accuracy attached) ways of making decisions 

regarding how many components or factors to include in a PCA or exploratory factor analysis 

(EFA), attempts were not made to explore them rather we settled for the Kaiser’s stopping 

rule or  K1 method (Kaiser, 1960) which appears to be the best known and most utilized in 

practice (Fabrigar, Wegener, MacCallum, & Strahan, 1999), the scree test (Cattell,1966), con-

sider more accurate and less variable than the K1 method (Zwick & Velicer, 1986) and the 

number of non-trivial factors each of which yielded a factor model of four factors. 

 

The internal consistency reliabilities for the subscales are: mastery-approach goals (α 

= .90), performance-approach goals (α = .93), mastery-avoidance goals (α = .88), and per-

formance-avoidance goals (α = .86) and the internal consistency reliability for the entire scale 

(α = .82) was considered very high and conceptually meaningful (Curtis & Singh, 1997). 

Thus, the four measures represent empirically separable and internally consistent achievement 

goal constructs. Since the publication of AGQ in 2001, a good number of previous studies 

(Muis & Winne, 2012; Sungur & Senler, 2010; Muis, Winne, & Edwards, 2009; Adesope, 

Carmen, & Nisbit, 2008; Roebken, 2007; Senler & Sungur, 2007; Van Yperen, 2006) have 

identified the questionnaire as consisting of four factors, namely: mastery-approach goals, 

performance-approach goals, mastery-avoidance goals, and performance-avoidance goals 

with reported very high reliability coefficients. 

 

Generally in Nigeria, most researchers rather than taking pain to ascertain the psy-

chometric properties of an adapted instrument whose development is foreign, they prefer to 

lean on the existing psychometric properties and cross-cultural methodologists have warned 

that the suitability, functionality, and appropriateness of an inventory developed in one soci-

ety should not be taken for granted when adopted in another context (Hui & Triandis, 1985). 

The four-factor solution recorded in this study is in agreement with those of previous studies 

as earlier indicted and this suggests that the AGQ could be considered to measure what it pur-
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ports to measure, even in this new context, thus confirming the invariance nature of the 

achievement goal orientation construct within the 2×2 framework (Muis & Winne, 2012; 

Sungur & Senler, 2010; Muis, Winne, & Edwards, 2009; Adesope, Carmen, & Nisbit, 2008; 

Roebken, 2007; Van Yperen, 2006). 

 

Discussion 

 

Pintrich (2000) explained that the stability of goal orientation across different contexts 

needs to be examined. Based on this, the present study provides theoretically-driven and em-

pirically-based analyses that contribute to the body of research on psychometric properties of 

achievement goal orientation questionnaire in general and Elliot and McGregor 2×2 frame-

work for AGQ in particular in an entirely different context and environment. Without restrict-

ing participants’ responses, this study explored the possibility of a factor structure underlying 

the AGQ and a principal components factor analysis computed with oblimin and varimax ro-

tations supported a four-factor model of achievement goal orientations namely, mastery-

approach, performance-approach, mastery-avoidance, and performance-avoidance. This find-

ing is in support of the generalisability of the 2×2 framework of goal orientation in a course-

specific context (Elliot & McGregor, 2001) and also in tandem with a more domain-specific 

context of the 2×2 framework of goal orientation (Finney, Pieper, & Baron, 2004).  The 

trichotomous achievement goal introduced two forms of performance goals (Elliot, 1999; 

VandeWalle, 1997; Elliot & Church, 1997; Middleton & Midgley, 1997; Skaalvik, 1997): 

performance-avoidance and performance-approach both of which are concerned with demon-

strating competence, but the former entails the desire to avoid appearing incompetent than 

others whereas the latter focuses on the desire to outperform others (Elliot & Harackiewicz, 

1996).  

 

The 2×2 framework introduced the two forms of mastery goals (Elliot & McGregor, 

2001): mastery-approach and mastery-avoidance thereby fully crossed the mastery-

performance goal distinction by approach-avoidance motivation to evaluate the following four 

types of goal orientations: performance-approach, performance-avoidance, mastery-approach, 

and mastery-avoidance goals. Elliot and McGregor (2001) tested this 2 × 2 achievement goal 

framework previously proposed by Pintrich (2000) and Elliot (1999) and determined the dis-

tinctiveness of mastery-approach and mastery-avoidance goal orientations, which had previ-

ously been defined as unidimensional mastery construct. In this new framework, a mastery 
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approach orientation focuses on attaining positive possibilities such as acquiring new skills 

and improving one’s competence, whereas a mastery avoidance orientation focuses on avoid-

ing negative possibilities such as losing skills or becoming incompetent (Finney, Pieper, & 

Baron, 2004). Although, recent research has proposed a 3×2 achievement goal model (Elliot, 

Muraya, & Pekrun, 2011), determining the psychometric properties of the 2×2 AGQ is still a 

fruitful area of research and as determined in the present study a four-factor model of 

achievement goal with high alpha values for the subscales is established, a finding consistent 

with findings in previous studies that examined the psychometric properties of the 2×2 AGQ 

(Muis & Winne, 2012; Muis, Winne, & Edwards, 2009; Roebken, 2007; Elliot & McGregor, 

2001; Elliot & Thrash, 2001). 

 

 Thus, this finding suggests that the questionnaire is not only suitable for use in Nige-

ria but that the instrument is culturally invariant at least with respect to the present study sam-

ple. One other vital aspect of this study was that the scores from each orientation had ade-

quate internal consistency. The responses to the performance-avoidance items, however, had 

the lowest Cronbach’s coefficient alpha (.86). Interestingly, achievement goal theorists and 

researchers (Sungur & Senler, 2010; Van Yperen, 2006; Finney, Pieper, & Baron, 2004; Elliot 

& McGregor, 2001) have found the same item to be the worst indicator for the performance-

avoidance construct when used in both course-specific and domain-specific contexts and as 

suggested by Finney, Pieper, and Baron (2004), a test-retest reliability of the scores needs to 

be evaluated. In view of this suggestion, a three-week test-retest study was conducted on the 

whole sample and the reliability estimates of .88, .90, .84, and .81 for mastery-approach, per-

formance-approach, mastery-avoidance, and performance-avoidance respectively were com-

puted. The coefficient of test-retest reliability for the entire questionnaire was .79. As de-

scribed in the literature, internal consistency reliability refers to the extent to which a set of 

items is homogeneous in its contribution to a scale or sub-test or full test score whereas test-

retest reliability refers to the stability or projected stability of the score over time (Merenda, 

undated). The test-retest reliability represents the proportion of the “true” score variance rela-

tive to the “observed” score variance that can be expected to be yielded by the measure.  

 

Comparisons of the coefficients of test-retest reliability with coefficients of internal 

consistency reliability of the four constructs revealed that coefficients of test-retest reliability 

were lower than the coefficient of internal consistency reliability and this pattern is consistent 

with theoretical assertion in literature (Merenda, undated). Coefficients of test-retest reliabil-



Awofala, A.O. et al. 

- 760  -                      Electronic Journal of Research in Educational Psychology, 11(3), 743-770. ISSN: 1696-2095. 2013, no. 31  
http://dx.doi.org/10.14204/ejrep.31.13037 

ity yielded in this study for each of the four constructs of 2×2 achievement goal orientation 

model showed that responses to the performance-avoidance items had the lowest test-retest 

reliability coefficient thus confirming our initial stand on this subscale and as earlier observed 

by others. In general, it is sounded widely that if an experimenter cannot attest to the posses-

sion of at least adequate psychometric properties of internal consistency reliability and evi-

dences of a variety of validities for a measure then the experimenter is faced with the alterna-

tive of not using the measure or establishing them before proceeding to include it in a study as 

a variable (Anastasi, 1982; APA Standards, 1974, APA Joint Standards, 1985). The good 

internal consistency reliabilities and coefficients of test-retest reliability obtained here (and in 

other studies) suggest that the questionnaire would be found quite useful for educators in as-

certaining the achievement goal orientation of their students most of whom are preservice 

teachers. 

 

There are limitations relating to the present study. Future work revising or creating 

additional items to represent performance-avoidance may be deemed necessary if these items 

continue to perform poorly. More so, the predictive utility of the 2×2 course-specific measure 

of goal orientation with attention given to measures of effect size should be investigated with 

Nigerian sample as Elliot and McGregor (2001) found that when using the 2×2 framework in 

a course-specific context, performance-approach and performance-avoidance orientations 

were significant predictors of course-specific performance. In conclusion, the predictive util-

ity of the 2×2 framework in a domain-specific measure of goal orientation with regard to 

achievement (Finney, Pieper, & Baron, 2004) needs further study and the psychometric prop-

erties of the 2×2 Achievement Goals in Mathematics Education Questionnaire and Science 

Education Questionnaire should be tested and correlates of distinct achievement goal profiles 

examined in Nigerian cultures and elsewhere to generalise previous findings (Wang, Biddle, 

& Elliot, 2007). 
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