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Abstract 

Current research predominantly focused on the effect of ability-grouping – categorizing 

individuals based on competence – on academic performance and self-concept. However, there is 

lacking research on its impact on the social-cognitive effects in younger children. Theories state that 

minimal conditions are required to categorize individuals into groups, and that grouping can lead to 

essentialism. Essentialism is the belief that certain categories have a stable, underlying and inherent 

essence that defines them, leading to solid and inflexible groupings. Essentialist beliefs may alter the 

way children perceive and behave towards others. To explore whether ability-grouping provokes 

essentialists beliefs, thereby affecting children’s perceptions of others intelligence, a study was 

conducted in 123 children (6-11 years old). Participants watched videos of an avatar performing either 

high or low on a novel test, followed by a question about the avatar’s attributed intelligence. This 

study had a 2 (ability: high vs. low; within-subjects) x 2 (grouping vs. no-grouping; between-subjects) 

experimental design. Data was analyzed using a linear mixed effects model and non-parametric 

analysis. Grouping versus not grouping children by performance did not influence the perceived 

intelligence of the avatar. Children believed the avatar was smarter when it had a high performance on 

the novel test compared to a low performance, especially in younger children. As the attribution to 

intelligence may be internalized, future research should identify this process further to prevent 

negative psychological outcomes (e.g. decreased motivation effort and challenge seeking) to happen. 
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In the current school system children are often divided into groups based on their academic 

abilities, otherwise named ability-grouping (Papachristou et al., 2022). Ability-grouping is also known 

as attainment-grouping or tracking. Ability-grouping aims to enhance a child’s school performance by 

providing instructions adapted to the academic abilities of that child. Ability-groups can be 

differentiated in several ways, which are not mutually exclusive. The first two types fall under 

between-class ability-grouping, namely streaming and setting. With streaming students, the children 

are placed in a certain group which remains the same for all lessons. For instance, by following an 

VMBO, HAVO or VWO education track. Set students are placed in groups only for certain lessons. 

For example, by providing an honours program. The third and most prevalent type of ability-grouping 

at primary schools is within-class ability-grouping. According to this type of ability-grouping students 

are placed into small groups corresponding with their skill levels (Papachristou et al., 2022). To see 

whether there are social-cognitive effects of ability-grouping, the current study will explore the 

following research question: “To what extent does grouping children (6-11 years old) by ability (vs. 

not grouping) lead children to think that academic success or failure is a result of internal causes?” 

Previous research 

Previous research has mainly focused on the question if ability-grouping is beneficial for 

academic achievement. Even though most research looked into the effect of between-class ability-

grouping, there is some literature available regarding within-class ability-grouping. A meta-analysis 

examined the effects of ability-grouping on academic achievement and specified for the effects 

according to ability level (Steenbergen-Hu et al., 2016). Participants were K-12 children, 

corresponding with children with secondary education (age 17-18 years old). Ability-groups were 

compared with non-grouped students in heterogeneous classes. Overall, within-class ability-grouping 

was beneficial and had a small, significant effect on academic achievement, regardless of initial ability 

level. Additionally, the effects were strongest in the low-ability groups, followed by the high- and 

medium-ability-groups. In contrast to these findings were the results of a single empirical study 

performed in dual-language K-6 schools, corresponding with primary education (age 12 years old). In 

this study no beneficial effects were found of within-class ability-grouping on academic achievement 

(Matthews et al., 2013). These studies indicate that the effects of ability-grouping on academic 

achievement are not conclusive yet. 

Another subject which gained attention is the impact of ability-grouping on a child’s self-

concept. Research suggests that there is a mutual relationship between self-concept and achievement. 

For example, a lowered mathematical self-concept was considered a precursor for lower academic 

achievement as, later on, mathematical performances declined (Meece et al., 1982). Another 

intervention showed improved achievement and self-concept when focusing on improving academic 

achievement and the student’s ability to do so (Marsh et al., 1983). Literature indicates that between-
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class ability-grouping may have negative effects on self-concept. However, only little research has 

focused on the effect of within-class ability-grouping on self-concept. A study examined children in 

schoolyear 3-5 and the relation between academic self-concept and academic achievement. Even 

though there were significant differences on self-concept between low-, middle- and high-ability 

groups, they were unrelated to ability-grouping (MacIntyre & Ireson, 2002). 

Previous research has mainly focused on the effect of ability-grouping on academic 

achievement (Hattie & Anderman, 2013; Steenbergen-Hu et al., 2016) and self-concept (Carlos Núñez 

et al., 2005; Papachristou et al., 2022). However, the social-cognitive effects of within-class ability-

grouping deserve some attention as children may essentialize those groups, which may affect how 

children perceive themselves and others. Additionally, research has been done in older children, 

whereas ability-grouping is already implemented in primary school. Therefore, research on the effects 

of ability-grouping in younger age groups is necessary.  

Grouping 

Even though little is known about the effects of ability-grouping, other kinds of grouping 

influence the way children perceive themselves and the world. Preschool children already categorize 

others into groups (Dunham et al., 2011; Rhodes & Mandalaywala, 2017). For example, the concept of 

in- and out-groups (Brewer, 1991). Children seek a way to develop their social identity (Harter, 1999), 

among other things by identifying themselves with socially recognizable groups, like gender, race or 

nationality (Tajfel & Turner, 2004). In this process a distinction develops between similar others (in-

group) -  the ones promoting connection and interdependency - and dissimilar others (out-group) 

(Brewer, 1991). By the division of two groups something called intergroup bias may occur. This is a 

positive attitude towards ones in-group, which might also bias an individual to acquire only positive 

(instead of both positive and negative) information related to their in-group (Dunham et al., 2011). 

This happens as the in-group provides a source of self-esteem, which makes individuals more prone to 

emphasize the positive features associated with the in-group. Consequently, in-group favoritism may 

occur, which is already seen in children at the age of 3 (Patterson & Bigler, 2006). A study in 5-year 

old children explored whether a random division of children in groups was sufficient to induce 

intergroup biases (Dunham et al., 2011). Children were assigned to a novel group based on the colour 

(red or blue) of a coin a child chose at random. Children received a t-shirt, matching the colour of the 

coin, which indicated the groups later on. Because of this random division, there were no prior statuses 

(e.g. winners or losers). This kind of grouping appeared to be enough to create intergroup biases when 

children had to perform a task. This suggests that minimal conditions are sufficient to categorize 

groups (minimal group phenomenon), and that this may alter how children perceive themselves and 

others. 
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Essentialism 

One of the consequences of grouping, is that individuals may essentialize those groups 

(Rhodes & Mandalaywala, 2017). Essentialism is the belief that certain categories have a stable, 

underlying and inherent essence or characteristics that defines them (Rhodes & Mandalaywala, 2017). 

This essence is indicative of the distinction between groups, which makes the group division rather 

fixed. Furthermore, one of the essentialist beliefs is that due to category membership category-typical 

properties develop (Rhodes & Mandalaywala, 2017). Studies indicate that the essentialist beliefs due 

to social grouping develop early in life (age 3-5), independent of cultural context (Rhodes & 

Mandalaywala, 2017). However, at a young age this grouping is based on simple intrinsic causes, like 

gender, ethnicity, race, religion and spoken language (Rhodes & Mandalaywala, 2017).  

Attribution theory 

According to the attribution theory people seek causes to explain certain behaviours or events 

(Graham, 2020). Three dimensions play a role in the attribution of causes, namely locus, stability and 

controllability (Graham, 2020). Locus can be based on both internal factors (e.g. personality traits) and 

external factors (e.g. situational traits). In light of success and failure the internal locus can for 

example be effort or ability, whereas an external locus can be chance or task difficulty. The second 

dimension of causes is stability, which depicts whether a cause changes over time or not. Ability is 

seen as a stable cause, whereas luck, effort or chance are not. The third dimension of causes is 

controllability, which reflects whether the cause can potentially be influenced by the individual. 

Ability is mostly classified as not controllable, whereas effort is (Graham, 2020). 

Considering ability-grouping, when children are grouped, they will possibly seek an 

explanation for their membership in a certain group. Children may attribute ability to internal causes, 

such as intelligence, which is seen as an unchangeable (Graham, 2020). Attributing failure to a lack of 

ability creates the expectation that failure is chronic, potentially resulting in decreased effort and the 

onset of self-handicapping and learned helplessness (Graham, 2020; Hallahan, 2020). On the other 

hand, if children think their success to be chronic, they may avoid the challenges needed for effective 

learning (MacIntyre & Ireson, 2002). If ability-grouping indirectly enhances these negative 

psychological outcomes, caution is warranted to the use of ability-grouping. 

Hypothesis and current study 

Combining the aforementioned theories, grouping children by ability may create a 

categorization, which promotes internal attributions (e.g. intelligence) for their academic 

performances. This process is strengthened by essentialism, leading to the beliefs that their abilities are 

fixed and stable. Children above the age of 4 tend to attribute academic achievement to ability 

(Muradoglu & Cimpian, 2020).  
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Therefore, I hypothesize that when ability is grouped, children are more likely to attribute a 

lack of ability to internal causes (e.g. low performance, because he is not smart), compared to when 

ability is not grouped. The current study will use third-party inferences, as this topic is considered 

exploratory since it is relatively new and under-explored. Additionally, a younger age-category will be 

included exploratory to see if there is an effect of age on the attribution to internal causes.  

The hypothesis will be tested by letting children of 6 to 11 years old watch a movie, in which a 

virtual avatar is either non-grouped or grouped, based on performance on a novel task. Afterwards, 

children will be asked what the most probable reason for a certain task performance is, so it can be 

investigated which inferences children make about others.  

Method 

Participants   

The current study collected data from children via a probability sample. The aim was to collect 

data from a total of at least 114 children, based on an a priori fixed model power-analysis for linear 

multiple regression with a small effect size  = 0.1, α = 0.05 and power = 0.80. A small effect size was 

chosen as this is an explorative study. The participants needed to attend Dutch primary schools and 

had to be 6-11 years old. The sample consisted of 123 children between the age of 6 and 11 years old 

(Mage = 8.07, SDage = 1.16). The sample contained 62 boys (Mage = 8.06, SDage =1.28) and 61 girls (Mage 

= 8.08, SDage =1.04). A post hoc power-analysis revealed an achieved power of 0.84 (effect size = 0.1, 

α = 0.05).  

Design 

This study had a 2 (ability: high vs. low; within-subjects) x 2 (grouping vs. no-grouping; 

between-subjects) experimental design. The between-subject variable was randomly assigned. The 

participants had to watch four videos about two different novel tasks (zarpen and kroemen). Several 

factors were counterbalanced across trials and between variables, namely the place where the avatar 

was seated in the classroom (in the front or the back), the order of the presented novel task and the 

name of the ability-groups in the grouping-condition (circle or triangle corresponding to zarpen and 

butterfly or bird corresponding to kroemen). The gender of the avatar in the videos was matched with 

the gender of the participants. 

Procedure  

The experiment was conducted in NEMO science museum and in different primary schools in 

the Netherlands in the period of the 2nd of April 2024 till 10 May. Beforehand, ethical approval was 

granted (number 24-0332). Parents of the children filled in a form with personal and demographic 

information and an informed consent form. 



Does ability-grouping have impact on the attribution to intelligence in children from 6-11 years old?    7
  

The experiment was individually performed on laptops and the children wore headphones. The 

experimenter told the children “You are going to watch movies about children at school. After you 

have seen the video, we will ask you what you think about the child in the movie. For example, if you 

think that the child is a good learner”. Additionally, the experimenter gave some information about the 

working mechanism of the sliding scale. This information was explained further during the 

experiment. The participants watched four distinct videos and answered a question about each video. 

After participation the children received a certificate and were returned to their classroom. The 

experiment took approximately 20 minutes per person. 

Videos  

During the first part of the experiment participants had to watch animated videos about other 

children performing a novel task (zarpen or kroemen) in Qualtrics. Videos were constructed using the 

program Vyond. Zarpen and kroemen are novel tasks to prevent for interference of previously known 

ideas and attributions gained in school about performances on familiar tasks, such as reading, writing 

and arithmetic. By introducing a novel task, it is possible to isolate for the grouping-effect. 

In each video, children saw three groups of four children who were seated at a table in a 

classroom (Figure 1). On top of this table was a workbook, which was labelled in case the children 

were in the grouping-condition. The children in the class were having different ethnic origins, created 

by differences in skin colour, hair and eyes. 

Figure 1  

General Set-up of the Grouping Condition 

 

Note Grouped condition of the kroemen task 
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Each video had the same structure and lasted between the 2 minutes and 2 minutes and 30 

seconds. For ease, only one of the grouping-condition videos is described. The participants saw a girl 

before the school. A female narrator introduced the girl. The camera followed the girl entering the 

school. The narrator introduced the teacher and the camera zoomed in on the place the girl was seated 

in class. The narrator explained the principle of zarpen, saying “With zarpen you are making a kind of 

puzzles with several pieces”. Then the narrator explained that there are several groups, namely circles 

and triangles. The narrator mentioned that the girl in the video was placed in the triangle group. 

Accordingly, the narrator said “she made a zarp test, in which she gave a lot of correct answers. Other 

children in the triangle group also gave a lot of correct answers. Children in the circle group gave a lot 

of incorrect answers on the zarp test”. Then the camera zoomed in on the triangle group in which the 

girl was placed, and the camera showed their workbook which had a triangle on it. The teacher said  

“we are going to start zarpen. The triangle group can work for themselves. I will give the circle group 

some additional explanation”. Afterwards you saw the class working and it was mentioned that the 

triangle group did not receive additional help, whereas the circle group did. Later on the teacher said 

that the children were allowed to stop zarpen and can play outside. 

In the non-grouping condition, the same structure was used in the video. However, after the 

explanation about zarpen the narrator said “she made a zarp test, in which she gave a lot of correct 

answers. Some children in the class also gave a lot of correct answers. Other children gave a lot of 

incorrect answers”. Then the camera zoomed in at the girl and you saw a workbook on all the tables of 

the children. The teacher said “oke we are going to start zarpen. Some children are allowed to start 

working for themselves. I will give additional explanation to some other children”. Later on the 

narrator mentioned that some children received extra help, whereas other children did not, including 

the girl followed in the video. 

Attribution to intelligence 

In the second part of the experiment, a visual analogue scale-based question was posed to 

identify the attribution to internal causes. The question in the high-ability condition was “[name 

avatar] gave a lot of correct answers because she is very smart”.  Whereas, in the low-ability condition 

the question was “[name avatar] gave a lot of incorrect answers because she is not smart”. The 

children indicated by a sliding scale from “I don’t think so” to “I think so” to which extend they 

agreed with the statement. The scale ranged from 0-100, however the participants could not see the 

numbers. 

Data analysis 

To answer the main research question two hypotheses were analysed. In the analysis an α of 

.05 was used as level of reliability (results with a p-value lower than .05 were significant). Analyses 

were performed in SPSS.  
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The linear mixed effect-model analysis was executed to determine the main effects of ability 

(𝛽1), the main effect of grouping (𝛽2), and the interaction effects between ability and grouping (𝛽3) on 

the attribution to internal causes (intelligence). The by-subject random intercept (𝑢0) shows the 

between-subject variation in average rating on the scale (random effect of how the children used the 

rating scale). The by-subject random slope (𝑢1𝑎𝑏𝑖𝑙𝑖𝑡𝑦) shows the between-subject variation in how the 

participants were affected by the ability manipulation. In other words, the extent to which children 

preferred the high or low-ability condition. The following model was used to determine the attribution 

to internal causes: 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑐𝑎𝑢𝑠𝑒𝑠𝑖𝑗 =  𝛽0 + 𝛽1 ×  𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖𝑗 + 𝛽2 × 𝑔𝑟𝑜𝑢𝑝𝑖 + 𝛽3𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖𝑗 ∗

𝑔𝑟𝑜𝑢𝑝𝑖 + 𝑢0 + 𝑢1 𝑎𝑏𝑖𝑙𝑖𝑡𝑦 + 𝑒𝑖𝑗. In this model  ‘attribution to internal causes’ (smart score, 

continuous variable) was the dependent variable whereas ‘ability’ (contrast variable) and ‘grouping’ 

(contrast variable) were the independent variables. 

Results 

Assumptions 

Before running the analysis, data was checked on outliers. The assumptions were checked 

before interpreting the outcome of the linear mixed effects model. The Shapiro-Wilk test was 

statistically significant (<.001) indicating a violation of the normality assumption. The distribution was 

skewed to the right and contained three main peaks. The assumptions of normality of the residuals and 

absence of multicollinearity were met. Finally, Levene's test was statistically significant (<.001), 

indicating that the assumption of homogeneity of variances was violated. As several assumptions were 

violated, caution of the reported results of the mixed model is warranted. Additionally, more suitable 

alternative models regarding the results were chosen and reported, namely the Mann-Whitney U test 

and the Kruskal-Wallis ANOVA. 

Primary analysis 

Linear mixed effects model 

A linear mixed effects model was used to test whether there is an interaction effect between 

grouping and ability on the smart score (Table 1). A significant main effect for ability was found (p 

<.001). Children attributed high performance more to intelligence compared to low performance. 

There was no significant main effect for grouping (p = .64). No statistically significant interaction 

effect was found between ability and grouping (p = .62). Indicating that ability-grouping does not 

influence how intelligence is attributed. 
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Table 1  

Coefficients of the Effect of Ability and Grouping on Smart Score 

Variable B SE β p 95%CI 

Intercept 66.71 1.36  <.001*** [64.04;69.39] 

Ability 11.54 1.36 0.36 <.001*** [8.87;14.21] 

Grouping -0.64 1.36 -0.02 .64 [-3.31;2.03] 

Ability x group 0.67 1.36 0.02 .62 [-2.01;3.34] 

Note: N = 490, B = unstandardized B coefficient, β = standardized beta coefficient, SE = standard error, CI = confidence interval 

unstandardized B, Grouping indicates whether the participant was placed in the grouping or non-grouping condition. Ability indicates 

whether the high or low-ability condition was presented. * = p <.05, ** = p <.01, *** = p <.001 

Non-parametric tests 

A Mann-Whitney U test indicated that the smart score of the low-ability condition was 

significantly lower than those of the high-ability condition (N = 490, U = 18173.00, z = -7.623, p  

<.001, two-tailed). This result is in accordance with the results from the linear mixed effect model.  

A second Mann-Whitney U test indicated that the smart score of the grouped condition was 

not significantly different from the non-grouped condition (N = 490, U = 29411.00, z = -0.384, p = 

.70, two-tailed). This result is in accordance with the results from the linear mixed effect model. 

A Kruskal-Wallis ANOVA indicated that there were significant differences between the smart 

score of the “low-ability, no-group” (Mean Rank = 204.09), the “low-ability, group” (Mean Rank = 

190.43), the “high-ability, no-group” (Mean Rank = 291.85) and the “high-ability, group” (Mean Rank 

= 295.75) conditions, H (corrected for ties) = 58.738, df = 3, N = 490, p  <.001, two-sided.  

Post-hoc comparisons using Dunn’s method revealed that the significance of the test relied on 

the significant effect of ability, which is in line with the result found in the linear mixed effects model. 

The pairwise comparison indicated that there were no significant differences between grouping or no-

grouping on the attributed intelligence, within the high-ability conditions (p = .83). The same was true 

for the grouping and no-grouping within the low-ability condition (p = .45). This suggests that 

grouping was not of influence on the attributed intelligence. Significant differences were found 

between the low- and high-ability conditions (p  <.001), indicating that in both the grouping and no-

grouping condition, children attributed high performance more to being smart than low performance 

(Figure 2). 
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Figure 2 

Smart Score of the Different Conditions 

 
Note: N = 490. The boxes indicate the interquartile range of the observations from quartile 1 to quartile 3, the whiskers indicate the minimum 

and maximum observed smart scores (excluding outliers). 

Secondary analysis – Linear mixed effects model 

To verify whether results of the linear mixed effects model were consistent independent of 

age, gender and task type (kroemen vs. zarpen) secondary analysis were performed. Gender and task 

type were analyzed as contrast variable. There were no statistically significant main effects or 

interactions when gender and task type were included in the linear mixed effects model (all p’s > .19). 

This indicates that it does not matter whether participants were boys or girls, and if they saw a video 

about zarpen or kroemen, in terms of how they attributed intelligence. There was a significant 

interaction between age (in years, centered continuous variable) and ability (β = -0.12 , SE = 1.35, p = 

.01, 95%CI = [-6.35;-1.04]), suggesting a moderating effect of age (Figure 3). Simple slope analysis 

revealed that younger children (1SD under the mean) thought that children had a high performance 

(vs. low performance) because they were smarter (β = -0.27, SE = 1.55, p <.001, 95%CI = [ -9.69;-

3.59]). Older children (1SD above the mean) attributed both groups as equally smart (β = -0.03, SE = 

2.20, p = .68, 95%CI = [ -3.41;5.25]). 
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Figure 3  

Interaction of Ability and Age on the Smart Score 

 

Discussion 

Ability-grouping is a prevalent form of grouping used in schools to enhance academic 

achievement. It was hypothesized that grouping children by ability provokes essentialism (Rhodes & 

Mandalaywala, 2017), which results in the development of internal attributions towards their peers’ 

intelligence. As these internal attributions may create learned helplessness, self-handicapping 

(Graham, 2020; Hallahan, 2020) and have negative influences on effort and challenge seeking  

(MacIntyre & Ireson, 2002), it is important to get more insights into the underlying processes and 

influential factors. Results of the current study suggest that ability-grouping itself does not affect how 

children attributed the intelligence of their peers. However, performance alone was found to influence 

how children attribute intelligence. Participants attributed a high performance more to being intelligent 

compared to low performance. Notably, this effect was particularly pronounced in younger children, 

who strongly associated high performance with high intelligence. In older children, this tendency 

diminished, with older children attributing high performance to high intelligence to a lesser extent. No 

significant effects from gender and task type were observed. These results suggest that internal 

attributions do not develop due to ability-grouping. 
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Effect of ability-grouping 

It was expected that grouping children by ability would create a categorization (Dunham et al., 

2011), which promoted internal attributions (intelligence) (Graham, 2020) and essentialists beliefs for 

performance more strongly compared to when children are not grouped (Rhodes & Mandalaywala, 

2017). Despite the theoretical predictions, the results showed that children attributed performance to 

the same extent to intelligence, regardless of whether they were grouped by ability or not. According 

to Dunham et al. (2011) minimal conditions are required to form groups. The finding challenges the 

idea that minimal conditions are sufficient to form groups.  

An explanation for the absence of a grouping-effect is the absence of clear group 

memberships, possibly explained by the observer role of the children. This suggests that clear group 

memberships, rather than an observer role, may be necessary for a grouping-effect to occur. Without a 

clear group membership, children showed weaker loyalty norms and ingroup favouritism (Abrams et 

al., 2003). Additionally, when more prominent in- and out-groups were created in children (4.5-6 

years old), the grouping induced essentialist beliefs about these novel groups (Rhodes et al., 2018). 

This indicates the importance of distinct in- and out-groups for a grouping-effect. However, in the 

current study such prominent in- and outgroups were absent. In contrast, children from 6 years 

onwards already have the ability extend the grouping principles beyond mere group inclusion (Rhodes 

& Chalik, 2014). This implies that a grouping-effect would still manifest, even when children are in an 

observer role.  

Effect of performance 

The current study found that performance influences the attributed intelligence, especially in 

younger children. This confirms that young children already attribute academic achievement to ability 

(Muradoglu & Cimpian, 2020). Furthermore, these results are in line with previous research indicating 

that children belief that intelligence has a positive relation with academic performance, and both are 

thought to be relatively stable over time (Stipek & Gralinski, 1996). Since stability is one of the 

components of essentialist beliefs and essentialism suggests that characteristics stem from internal 

causes (Rhodes & Mandalaywala, 2017), this may indicate that children attribute intelligence to 

internal causes.  

Overall, in the high-performance groups, intelligence was more strongly attributed to 

intelligence than in the low-performance groups. The decreased attribution of a low performance to 

intelligence may be explained by the findings indicating that attitude changes towards stigmatized 

groups (Batson et al., 1997). Individuals developed more feelings of empathy towards stigmatized 

groups, resulting in more positive attitudes. Individuals with learning disabilities are more be 

vulnerable for stigmatization (Haft et al., 2023), which suggestively may be true for low performances 

as well. In relation to the current study, feelings of empathy may arise towards the low-performing 
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group, resulting in more moderate answers towards the attributed intelligence. Future research should 

incorporate questions regarding potential stigmatization and empathy, thereby making it possible to 

correcting for such effects. 

The impact of performance on attributed intelligence was more pronounced in younger 

children compared to older children, indicating the presence of an age-related decline. The age-related 

decline aligns with previous research showing that ability-performance beliefs decline over age 

(Stipek & Gralinski, 1996). The ability-performance beliefs consisted of the idea that ability is stable 

and rather unaffected by effort. Seemingly, younger children perceive ability as more stable and 

unchangeable. As children grow older, they tend to give a greater importance to the role of effort 

(Stipek & Gralinski, 1996).  

Furthermore, the age-related effect of the attribution to intelligence was more evident in the 

high-ability group compared to the low-ability group. This may suggest that young children perceive a 

high performance as stable, and low performance as less stable, which is in line with the study of 

Sierksma (2023). Young children (6-9 years old) assumed that a high competence is less easy to 

change, and therefore more stable, compared to a low competence (Sierksma, 2023). The children 

thought that practicing (vs. not practicing) a skill would be more beneficial when children were less 

competent. In case the younger children in the current study have perceived high performance as more 

stable, they may have attributed it to a bigger extent to internal causes. 

An explanation for the age-related decline in attributed intelligence is the development of 

reasoning and thinking in children. Young children have a rather straightforward and causal way of 

thinking, based on previous experiences (Barrouillet & Gauffroy, 2013). Their ideas can easily change. 

As children grow older, their cognitive processes become less dependent on social contexts and 

become more abstract and generalized (Barrouillet & Gauffroy, 2013). This results in a more 

sophisticated way of thinking. Considering the current study, older children may have developed more 

nuanced interpretations of performance. While young children may see a direct link between ability 

and intelligence, this may be more complex in older children. 

Strengths and limitations 

The current study is innovative due to its use of an experimental design, which is a strength. 

Experimental studies may reveal causal connections rather than identifying correlations. Additionally, 

the study assessed children across a wide age-range, including younger children, for whom literature is 

relatively scarce. The findings of the current study provide a preliminary understanding of the 

mechanisms involved in the relationship between ability-grouping and social-cognitive effects. 

A limitation of the study was the use of the visual analogue scale on a laptop. Younger 

children found it hard to use the visual analogue scale accurately because of the sliding function. 
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Therefore, the visual analogue scale may not be a reliable measure method for younger children 

(Shields et al., 2003). To combat the challenges the younger children faced with the visual analogue 

scale, it is suggested to look for a more age-appropriate measurement in future studies. For example, 

by performing the experiment on a tablet or by giving answer options. This latter would not require the 

sliding function, which may be easier to use for children. 

Future directions 

Future studies could enhance the experimental design by transitioning form third-party 

inferences to involving the children as active participants. In the current study, children watched a 

video, which may have had a low ecological validity. Active participation could provide more accurate 

insights into the effect of ability-grouping on the attribution to intelligence. To measure this effect, a 

more interactive study design should be developed. For example, children could make a zarp or 

kroemen test, and then be informed about their performance regardless of their actual results. Based on 

this feedback, they could be grouped by ability or remain ungrouped. Extra reminders about their 

group memberships could be given to enhance the development of in- and out-groups. Researchers 

could measure how children attribute intelligence using the visual analogue scale.  

Furthermore, future studies could explore the influence of social contexts on the effect of 

ability-grouping. Parents play an important role in shaping and developing children’s beliefs, values 

and attitudes, including their attitude towards academic performances (Bornstein, 2019). If parents 

focus on equality and downplay distinctions between individuals or characteristics, this could 

potentially influence how children perceive ability-groups. As a result, these children may view 

ability-grouping as not significant. To see whether parents’ beliefs are of influence future research 

could incorporate a questionnaire for parents, with elements including questions about how they 

attribute competence to intelligence, their competitiveness, and how they value high performance.  

Moreover, it might have been important to ask schools whether they already implemented 

ability-grouping in their school system. Essentialist beliefs result from the interplay of children’s 

general conceptual biases, cultural input and context (Rhodes & Mandalaywala, 2017). Familiarity to 

ability-grouping suggestively increases essentialist beliefs and may result in stronger attributions 

towards intelligence. Therefore, grouped children may consistently attribute intelligence more to 

internal causes (intelligence), resulting in less variation in these attributions over time, regardless of 

age. Future studies could examine if previous exposure and familiarity with ability-groups affect the 

way children attribute performance to internal causes, for instance by comparing schools with and 

without implemented ability-groups.  
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Conclusion  

In conclusion, current study did not find an effect of ability-grouping on the attributed 

intelligence in their peers. This challenges the theories stating that minimal conditions are sufficient to 

create grouping and provoke essentialism. Instead, it reveals the nuanced dynamics of how children 

attribute intelligence. Indicating that performance, rather than grouping, drives these internal 

attributions, particularly in younger children. In high-performance groups the internal attributions 

were stronger, which highlights the importance of giving feedback on a positive performance. Thereby 

potentially shaping more positive beliefs about a child’s intelligence. By emphasizing on a child’s 

potential to grow and increase in effort, the possible negative consequences of internal causes on 

motivation and challenge seeking may be countered. Furthermore, this study challenges teachers to 

look beyond within-class ability groupings and focus on more personalized approaches that focus on 

the individual needs of each child. By reevaluating the need for ability-grouping and focussing on 

more personalized approaches for each child, we might get closer to the most beneficial learning 

environment. 
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