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Abstract 

Purpose of the study: The current study explored a possible association between students’ beliefs about their intelligence 

and academic achievement and compared gender differences in terms of these two variables.  

Methodology: The sample of the study comprised of four hundred and fifty (male and female) MSc mathematics students, 

randomly selected from seven public sector universities of Khyber Pakhtunkhwa, Pakistan. A scale developed by Dweck 

(1999) was adapted to collect data for this study. Academic achievement was measured through students’ previous 

examination scores.  

Findings: Findings of the study showed that male students believed more in ‘incremental’ intelligence and had significantly 

higher academic achievement as compared to their female counterparts. A significant relationship was found between 

students’ beliefs in ‘incremental’ intelligence and their academic achievement.  

Applications of the study: The study has important implications for teachers and academics in the subjects of science and 

mathematics. This study also has implications for policies planners and administration in terms of developing an 

understanding regarding the role of students’ beliefs about intelligence and academic achievement. The study could lead to 

new thinking about ways to work on the beliefs of students that could result in better academic achievement.  

The novelty of this study: The study could also lead to further studies regarding the role of gender in affecting incremental 

beliefs and academic achievement. 

Keywords: Academic Achievement, Gender Differences, Incremental Ability, Intelligence Beliefs. 

INTRODUCTION AND BACKGROUND 

Beliefs are recognized as people’s inner acceptance of propositions which are formed through experiences (Ajzen, 2020). 

Beliefs influence a wide range of mental activities (de Jonge, Omran, Faulkner, & Sabiston, 2020). Students have different 

beliefs about learning, and these beliefs have an impact on the interpretation of information and understanding in the real-life 

context (Tondeur, Van Braak, Ertmer, & Ottenbreit-Leftwich, 2017). Students’ beliefs about the role and nature of 

intelligence in educational achievement have been considered very important. Todor, (2014) introduced the implicit theory 

of intelligence which is constructed on two opposite beliefs about intelligence. First, the ‘entity’ beliefs are related to the idea 

that intelligence is a fixed ‘entity’ that cannot be altered (Hughes, 2015). The second one is the ‘incremental’ beliefs which 

postulate that intelligence can be changed through individual hard work, efforts, and diligence (Wren, & Bedeian, 2020). 

According to Thomas, and Sarnecka, (2015) individuals can be grouped into these two categories fixed (‘entity’) or 

malleable (‘incremental’). Kassaee, (2016) argues that students have different beliefs about ability; some believe in the 

‘entity theory of intelligence while others believe that it is a dynamic and malleable construct. Students favouring an ‘entity’ 

view keep themselves busy with learning for the self-projection of their capabilities, to get credit from teachers, parents and 

to waive off criticism for failing to get a better position in the class (Price, 2021).  

Chen, and Wong, (2015) argue that learners who follow the ‘incremental’ theory of intelligence are better oriented for 

learning. Such students show more eagerness to have the knowledge and improve their efficiency to develop their talents 

(Hava, Guyer, & Cakir, 2020). They are inspired and energized in attempting challenging tasks and applying new techniques 

(Barkley, & Major, 2020).   

An ‘incremental’ view of intelligence improves academic performance and promotes better attitudes towards learning (Claro, 

Paunesku, & Dweck, 2016). Claro, et al., (2016) found that students who believe in an ‘incremental’ intelligence often have 

better performance than those students who believe in an ‘entity’ intelligence at every socioeconomic level. It has also been 

identified that students having an ‘incremental’ view are more persistent in education. These students are more eager to 

accept challenges and attain better outcomes (Renaud-Dubé, et al., 2015).  
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Gender has been identified as a common focus in education throughout the years, but as society developed females become 

more equal with males in the workforce. Besides, attitude towards intelligence, gender has been the main player in the 

development and formation of beliefs about the nature of intelligence (Mundy, 2012). Despite progress towards more gender 

equality in different fields of life, females still have to catch up in fields such as science, technology, math, engineering, and 

aviation to name a few (Ferla, & Graham, 2019). Several researchers show girls are more inclined towards the fixed abilities 

approach than boys particularly in mathematics and science (Thippana, Elliott, Gehman, Libertus, & Libertus, 2020).  Claro 

& Loeb (2017) found that female students hold more ‘incremental’ beliefs about intelligence than male students.  

The discussion above highlights the significance of students’ beliefs about intelligence in terms of gender differences. The 

gender focus on this factor is also interesting and inconclusive and has not been much explored in the Pakistani context. 

Keeping in view the importance of gender differences in terms of beliefs regarding intelligence, the current study is an 

attempt to explore gender differences at a higher education level in the Pakistani context. This study, therefore, was 

conducted to examine a possible association between students’ beliefs about intelligence and their academic achievement. 

The study also explored possible gender differences in students’ academic achievement and their beliefs about intelligence. 

The study, therefore revolves around the following research questions: 

i. What (if) any association is there between students’ beliefs about the nature of intelligence and their academic 

achievement? 
 

ii. What (if) any gender difference is there in students’ beliefs about intelligence and academic achievement? 

LITERATURE REVIEW 

Students often enter into the class with different sets of beliefs (Eccles, & Wigfield, 2020). Some students consider their 

intelligence as a fixed entity that cannot be changed. This is called an entity theory of intelligence (Dweck,1988). Many 

students usually believe that they cannot do much about changing their intelligence while students who believe in an 

incremental mindset think that their intelligence is flexible and can be changed or increased through efforts. This is termed 

the incremental theory of intelligence (Dweck,1988).  

Incremental and Entity beliefs about intelligence  

Vahalíková (2013) identifies different beliefs on the part of students regarding their intelligence. Students’ beliefs about their 

intelligence can be divided into the entity and incremental beliefs (Moe, Hausmann, & Hirnstein, 2021). The former is the 

belief that intelligence is changeable because it can be developed and improved with practice and efforts (Lou, & Noels, 

2019). Such students believe in the constantly changing nature of skills and abilities (Savage, et al, 2018). In comparison, the 

second type of belief about intelligence is that it is a fixed entity that cannot be changed with efforts and practice (Mofield, & 

Parker Peters, 2018). These beliefs have important effects on students’ motivation and learning (Vincent‐Ruz, & Schunn, 

2017).  

Aydin, Ozfidan, and Carothers, (2017) argue that students of these two groups have different beliefs about “ability”. If some 

students want to show off their ability according to them it is something static that exists in them, while others intended to 

enhance their ability, it feels dynamic and changeable. Implicit theories about intelligence have been deeply studied in terms 

of their outcome variables and the learning processes (OKeefe, Dweck, & Walton, 2018). Implicit theories broadly deal with 

students’ beliefs about intelligence that it is either static or something changeable or malleable (Hirsch, Bieleke, Schüler, & 

Wolff, 2020). The two main conceptions of intelligence include taking it as a ‘fixed’ and as a ‘changeable’ entity (Hirsch, 

Bieleke, Schüler, & Wolff, 2020). Students who believe in fixed intelligence seem to show poor performance to their lack of 

natural abilities in the relevant fields (van Aalderen-Smeets, & van der Molen, 2018). This kind of conception often leads to 

face obstructions and result in negative emotions including hopelessness, shame, anger, and anxiety (De Castella & Byrne 

2015). 

Students with entity beliefs are restricted in their horizons in terms of thinking out of the box and aiming for extraordinary 

accomplishments (Brandon, Lombardi, & Shen,2017). Such students often prefer to avoid difficult and challenging situations 

which often results in their low performance (Ortiz Alvarado, Rodriguez Ontiveros, & Ayala Gaytán, 2019). Encountering 

hardships lead to disappointment and possible failure on the part of students (Lee, 2020). This often results in a negative 

effect on their outlook and ultimately on their aspirations for higher achievement (Redding, 2019). Faced with a complex 

situation they think it is their poor intelligence that leads to their failure (Mak, & Pichika, 2019).   

Since students who beliefs in incremental intelligence emphasize purposeful learning, the beliefs in the pattern of perfective 

response keep their intellectual development on a priority basis (Peng, & Chen, 2019) and overcome difficulties through an 

enhanced effort in challenging situations. They believe that working hard is necessary (Tambe, Cappelli, & Yakubovich, 

(2019). Such students believe that poor performances are directly proportionate to the effort, rather than an innate ability, 
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show flexibility in the face of learning obstacles (Yeager, et al, 2019) and improve their future achievement by taking 

remedial actions (Haimovitz, & Dweck, 2017). 

Besides, students with ‘incremental’ thinking face lesser levels of anxiety (Rissanen, Kuusisto, Hanhimäki, & Tirri, 2018). In 

difficult situations, such students mobilize their intellectual abilities to perform tasks with greater success as compared to 

their ‘entity’ peers (Kim, & Jung, 2019). Such students also show greater resilience when faced with failures (Fitri, 

Syahputra, & Syahputra, 2019). They show more interest in exploring new avenues for learning. These including strategies 

such as note-taking, summarization, and question-answer to achieve their goal (Paul, & Elder, 2019). They attribute their 

failure to faulty approaches adopted by them for learning that lead to their efforts being fruitless and make efforts to come up 

with better approaches in their future endeavors (Savage, & Lewis, 2018). 

Students’ beliefs about intelligence and academic domains 

Students hold different beliefs about their intelligence across academic domains (Costa & Faria 2018) because these specific 

domain beliefs are predictors of attributions, goals, and academic performance (Costa, & Faria, 2018). Research also 

indicates that students can possess various intelligence beliefs for various academic domains (Lou, & Noels, 2019).  

In mathematics mostly students hold entity beliefs. Students with these beliefs think they have fixed math abilities. They 

think they can do not much to enhance their ability in this particular subject. At the same time, they may hold incremental 

beliefs about other subjects for example by regularly reading literature and other reading materials such as newspapers, 

magazines, and journals to improve their vocabulary or reading comprehension (Stump, 2009). Research shows the impact of 

different subjects on academic achievement (Chen & Tutwiler, 2017; Priess- Groben & Hyde, 2017). 

Intelligence and Academic Achievement 

Student's beliefs about the implicit theory of intelligence whether intelligence is incremental, or entity significantly affect 

their academic outcomes (Bostwick et al., 2017). Research shows a significant relationship between students’ implicit theory 

of intelligence and their academic achievement (Mullensiefen et al., 2015).  Students having strong beliefs regarding the 

incremental theory of intelligence tend to show high academic involvement (Tang, Wang, Guo, & Salmela-Aro, 2019), and 

overwhelming specific domain deficits (Alesi et al., 2016). Students who believe in incremental intelligence get higher 

mathematics scores in each semester while students holding entity beliefs do not show the same level of improved results 

(Sisk, et al, 2018). Students who hold entity beliefs show low academic achievement (Karlen, Suter, Hirt, & Merki, 2019). 

Intelligence and Gender 

Given gender differences, mostly girls are associated with having entity beliefs of intelligence (Diaconu-Gherasim, Tepordei, 

Mairean, & Rusu, 2019). According to Heyder, Weidinger, Cimpian, and Steinmayr, (2020) girls indicated stronger beliefs 

in fixed or entity theory of intelligence when comparing high-achieving students. However, some research studies indicate 

no gender differences in entity and incremental theorists in terms of academic achievement (Costa, & Faria, 2018). Females 

with an ‘entity’ view have been shown less interested in taking mathematics as a major subject for their career (Burkley et 

al., 2010). Interestingly students of mathematics as compared to other subjects believe in the fixed and inherited nature of 

intelligence (Mascret et al., 2015).  Students with higher test scores in mathematics and the English language tend to have 

more ‘incremental’ beliefs about intelligence. Besides, students with an ‘incremental’ belief in intelligence report greater 

achievement at higher grades (Claro & Loeb, 2017). 

METHODOLOGY 

This study adopted a descriptive, correlational research design. Quantitative, descriptive designs are often useful in 

establishing clear associations between variables. Besides, quantitative designs provide concrete data, generalizable results, 

and replicable research studies (Gay, Mills, & Airasian, 2011). The research sites consisted of public-sector universities in 

Khyber Pakhtunkhwa, Pakistan from where participants were selected. Sample of the study comprised of M.Sc. Mathematics 

students from public sector universities that offered M.Sc. mathematics. Out of the nine universities that offered the M.Sc. 

mathematics programs, five universities were randomly selected. From these selected universities, a sample of 450 (302 male 

and 148 female) students of the M.Sc. mathematics program was taken as a sample. The sample was taken using a multi-

stage random sampling technique.  

Measures  

For measuring students’ beliefs about intelligence, a questionnaire was used. The questionnaire consisted of 12 items 

following a five-point scale ranging from Strongly-Disagree (1) to Strongly-Agree (5). The scale was adapted from Dweck 

(1999). Eight out of the twelve items were taken from Dweck (1999) after the author’s permission through email while the 

remaining four items were by the researchers. Seven items were related to participants’ beliefs regarding intelligence as a 

Fixed (‘Entity’) and the other five indicated participants’ beliefs regarding intelligence as Malleable (‘Incremental’). The 
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items for ‘incremental’ and ‘entity’ intelligence were kept separate. All the items were merged in one scale with half of the 

items having reverse scores. A pilot study was conducted to establish the validity and the reliability, and practicability of the 

research instrument. For conducting the pilot study 40 participants were randomly selected from the University of 

COMSATS, Abbottabad. The calculated value of Cronbach’s alpha coefficient was found to be 0.97. This indicated that the 

internal reliability of the items was quite good. The previous examination results of the participants from their respective 

institutions were used as indicators of their academic achievement. 

Data collection and analysis  

After securing the consent of participants, the scale was administered for data collection. Pearson correlation analysis was 

used to find out the relationship of participants’ beliefs about intelligence and their academic achievement. Gender 

differences in academic achievement and beliefs about intelligence were calculated using a t-test.  

RESULTS 

The results of the study are presented in the following tables: 

Table 1: Relationship of students’ beliefs about ‘incremental’ and ‘entity’ intelligence with their academic achievement 

Variable Correlation(r) P 

‘Incremental’ beliefs about intelligence and Achievement 

‘Entity’ beliefs about intelligence and Achievement 

 

0.686** 

 

-.447 

0.00 

 

0.00 

**P < 0.05 

Table 1 shows significant relationship between students’ beliefs about ‘incremental’ intelligence and achievement (r = 0.686, 

p<0.05). The result shows that students who hold incremental beliefs about their intelligence lead to high academic 

achievement. No significant correlation (r = -.447, p>0.05) was found between students’ ‘entity’ beliefs about intelligence 

and their academic achievement. It indicates that students having entity about intelligence shows no significant difference in 

their academic scores.  

Table 2: Gender Differences in beliefs about intelligence 

Gender N M SD SE Mean t P 

Boys 272 40.50 12.62 0.765  

2.40 

 

0.017* Girls 122 37.14 13.35 1.209 

 *P<0.05  

The results in Table 2 indicate significant gender differences in their beliefs about intelligence. The value of t is 2.40, which 

is more than the tabulated value (1.96) at 0.05, level shows that male students have more beliefs in ‘incremental’ intelligence 

as compared to female students. Female students hold an ‘entity’ view of intelligence in the subject of mathematics. 

Table 3: Gender Differences in academic achievement 

Gender N M SD SE Mean t P 

Boys 272 70.27 10.81 0.65 

0.94 

2.55 0.01* 

Girls 122 67.28 10.47 

 *P>0.05  

Table 3 indicates a significant gender difference in academic achievement (value of t is 2.55). The academic achievement in 

the subject of mathematics of girls is significantly lower than that of boys. 

DISCUSSION  

Students’ beliefs about their intelligence can be divided into incremental and entity beliefs. The former is the belief that 

intelligence can be improved with effort and practice and is changeable while the latter is the belief that intelligence is a 

fixed entity and cannot be changed with effort and hard work. These beliefs have significant implications on student’s 

motivation and learning. 

When comparing gender differences in Incremental and Entity beliefs about intelligence, several researchers argued that in 

mathematics, female students tend to adopt the entity beliefs about their intelligence when compared with the incremental 
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beliefs. Similarly, male students were found to have better academic performance holding an incremental belief of 

intelligence, while female students in the same age group were more likely to hold an entity view of intelligence (van 

Aalderen-Smeets, & van der Molen, 2018). 

This study explored a possible association between students’ beliefs about intelligence and their academic achievement. 

Results of the study indicated a positive significant relationship between students’ academic achievement and their beliefs in 

incremental intelligence (Gunderson, et al, 2018). No significant relationship was found between students’ beliefs about 

‘entity’ intelligence and their academic achievement. These findings are in line with the findings of Costa, and Faria,(2018); 

Bandura (1977); Devers, (2015); and Jones et al., (2009). Results of these studies found that students having strong beliefs in 

intelligence as an ‘incremental’ ability have better academic performance as compared to those who hold ‘entity’ beliefs 

about intelligence. Claro, et al., (2016) and Renaud-Dubé, et al., (2015) also have found that at every level of socioeconomic 

status students having an ‘incremental’ view of intelligence perform significantly better than those having ‘entity’ view. 

Studies conducted in the Australian context also showed a positive relationship of students’ ‘incremental’ beliefs of 

intelligence with their academic outcomes (Tarbetsky, et al., 2016). 

Results of this study also revealed a significant gender difference in students’ Incremental and Entity beliefs about 

intelligence and its impact on their academic achievement. A study showed that male students’ academic performance is 

better in mathematics as compared to female students, Female tended to hold an entity belief of intelligence as compared to 

male. This finding reinforces the findings of Macnamara, and Rupani, (2017), and Boyle et al. (2010) who found significant 

differences in male and female students’ beliefs about intelligence. However, it must be considered that the study has a 

particular context i.e., it is based in a semi-urban Pakistani society. This contextual background of the study may have 

implications for the generalization and understanding of its results. Both the formation of beliefs about intelligence and the 

possible role of gender in terms of academic achievement needs to be considered in this particular background. 

Generalization of the study results may, therefore, be restricted to this and other areas of similar socio-cultural backgrounds. 

CONCLUSION AND IMPLICATIONS  

From the findings of this study, it can be concluded that students’ ‘incremental’ beliefs in intelligence are associated with 

better academic achievement as compared to students’ beliefs in ‘entity’ intelligence. In terms of gender, male students 

perform significantly better in mathematics as compared to their female counterparts. This study has important implications 

for teachers as they can promote in students a greater desire to learn. These insights may be useful for policymakers and 

stakeholders in helping them to make better policies regarding the use of incremental intelligence which may have a positive 

impact on students’ academic performance at the university level. 

RECOMMENDATIONS 

This study highlights the importance of students’ beliefs regarding the nature of intelligence. This study indicates that an 

‘incremental’ belief in intelligence enhances students’ determination in the face of difficulties and promotes their desire for 

learning. Holding an ‘incremental’ view may be useful to students in educational settings in Pakistan and beyond. Teaching 

students to adopt an ‘incremental’ view may lead them to increase their academic achievement. It is, therefore, 

recommended that teachers focus on bringing relevant changes in students’ beliefs regarding intelligence i.e. a shift from an 

‘entity’ view to ‘incremental’ one. Teachers may create patterns of feedback to stimulate students’ achievement goals, 

promote the learning process, increase their motivation and encourage students to ensure that abilities and intelligence can be 

enhanced through constant effort. 

 This study also indicates that female students had more ‘entity’ beliefs about the nature of intelligence than male students; 

therefore, it might be very useful for teachers and educators to come up with strategies and plans to augment ‘incremental’ 

theories of intelligence among female students. It is recommended that training programs may be arranged for teachers with 

a focus on how to help their students in their shift towards ‘incremental’ ability enhancement. The students of postgraduate 

programs in mathematics subject may be tempted that by working hard they can improve their abilities and achievement.  

LIMITATIONS OF THIS STUDY 

There are of course some limitations in the current study. One of the limitations was the number of female participants, there 

were 148 females only. The reason may be, mostly in our culture females are not encouraged at an early age for learning 

mathematics, segregated schools with math teachers, cultural differences, limited educational opportunities at the college and 

university level, and limited choices concerning future professions and career advancements in many cases. This reduced 

number of female participants limiting the scope of the study. Another limitation was the measure of academic achievement. 

The measure of academic achievement for this study was cumulative grade point average only. 
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