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Does School Average Achievement Explain the Effect of Socioeconomic Status on Math
and Reading Interest? A Test of the Information Distortion Model

Abstract
Based on the Information Distortion Model (IDM), we hypothesized higher academic interest
among low socioeconomic (SES) Australian children compared to equally able high SES
Australian children. We extend the IDM in two ways. First, the IDM is a model of school
selection and thus empirical evidence of its effect needs to come from a model that controls
for achievement prior to school selection. Second, the mechanism of the IDM is presumed to
be the big-fish-little-pond-effect (BFLPE), which has not been tested. We used a longitudinal
representative sample of first-year high-school students (age ~12, N = 2,507). We linked
student high-school survey data to the whole of school and individual student administrative
records of achievement from high-stakes national standardized tests in elementary and high-
school. Our results were consistent with IDM for math interest but more mixed for reading
interest, suggesting that additional processes may be in operation.
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Some research shows that relative poverty is associated with poor academic
motivation (Swift, 1966). Considerable research has aimed at articulating the particular
environmental pressures that shape the motivation of children from low socioeconomic status
(SES) backgrounds. For example, research argues that poverty forces young people to focus
on the short-term. This hard-wires young people against effective self-regulation (Guthrie et
al., 2009). While such research provides evidence of the negative effect of poverty on some
psychological factors, it does not follow that all children from lower SES backgrounds will
have a deficit on all motivational factors related to academic achievement and attainment.

In this paper, we argue that low SES children may have higher academic interest than
similarly achieving high SES children in stratified school systems. This is because a child’s
relative position in their school is instrumental to the development of academic interest
(Marsh et al., 2020). Given that low SES children tend to enroll in less competitive schools
than equally able high SES children, they may have a slight advantage in interest because of
their relatively better in-school position. This process is called the Information Distortion
Model (IDM; Parker et al., 2018). Our aim is to test the precepts of IDM for children’s
academic interest. Unlike previous IDM research, we provide controls for academic
achievement in national standardized tests prior to high-school enrollment. This is critical
given the IDM is a model focused on school selection processes, and elementary achievement
influences high-school enrolment.

In this paper we focus on children’s academic interest in math and reading. Gutman
and Schoon (2016) highlight interest as a critical non-cognitive skill to target to help resolve
educational inequality. Here we focus on interest defined as individual interest or a child’s

preference for engaging in activities related to a given academic domain (Hidi, 1990). Interest
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includes feelings of engagement, is specifically related to the content of a given academic
domain, and is strongly related to other emotions like enjoyment, joy, and excitement (Hidi &
Renninger, 2006; Pekrun, 2019). Academic interests are considered to be an important facet
of intrinsic motivation and predictor of academic attainment (Eccles & Wigfield, 2002, 2020;
Ryan & Deci, 2000).

While Gutman and Schoon (2016) show convincing evidence that motivation is
related to attainment, they do not show that children from low SES backgrounds are
necessarily deficient in it. Likewise, philanthropic organizations run motivation interventions
based on the link between motivation and attainment but without considering if
disadvantaged children have a deficit in such constructs (e.g., The Smith Family, 2016).
Thus, we focus on the construct of academic interest because we believe it has been promoted
as a means of reducing inequality in educational attainment without careful attention to how,
why, and under what circumstances low SES children might need such an intervention. We
focus on the academic domains of math and literacy as basic skills in education that have
been shown to have significant effects on employability, employment, and wages (Dearden et
al., 2000).

Information Distortion Model

The IDM argues that neither academic interest nor positive self-evaluations can be a
major driving force behind educational inequality because low SES children report greater
levels of these constructs when compared to equally able high SES children (Parker et al.,
2018). The IDM links the social comparison theory of Marsh and Parker (1984) with a
concern about school stratification (Parker et al., 2018; Parker et al., 2016). According to the

IDM, there are two mechanisms that link SES to academic interest. The first mechanism
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focuses on the advantage that children from high SES backgrounds have over low SES
children in their academic cardinal achievement (i.e., their actual scores on standardized
tests; Boudon, 1974; Reardon, 2011). This mechanism leads to an expected positive link
between SES and academic interest via academic ability. This mechanism indicates that high
SES children tend to have higher academic achievement (Reardon, 2011). And because
children are interested in things they are good at (Eccles & Wigfield, 2002, 2020; Jansen et
al., 2016; Schiefele et al., 1992), children from high SES backgrounds have higher academic
interest.

The second mechanism focuses on the influence of SES on academic interest conditioned
on achievement. Put simply, this mechanism explores the difference in interest for high and
low SES children of equal academic achievement but in different school contexts. Here
children from low SES backgrounds gain a small advantage over children from high SES
backgrounds in academic interest due to being enrolled—on average—in poorer performing
schools. Put simply their relative achievement (position in their school) tends to be higher
given the same level of cardinal achievement (the same score on a standardized test). This
mechanism is a function of the social comparison processes of the Big-Fish-Little-Pond effect
(BFLPE: Marsh & Parker, 1984). This mechanism focuses on differences in academic
interest between high and low SES children of similar levels of academic ability who attend
schools with different achievement contexts.

Parker and colleagues (2018) argue that in school systems that are stratified by both
achievement and SES, low SES children may have higher levels of factors like academic self-
concept and interest than equally able high SES children. When a country stratifies its pupils

by ability, brighter children tend to be schooled together. Yet school systems do not select
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children on the basis of achievement alone (Maaz et al., 2008). Ability stratification is
enmeshed with socioeconomic stratification (see Figure 1). High SES parents tend to enroll
their children in schools with higher average ability. Low SES parents tend to select their
children into schools with lower ability (Checchi & van de Werfhorst, 2018; Goldthorpe,
2006; Maaz et al., 2008). Matched on ability, this results in children from low SES
backgrounds being ‘under-matched’: attending a school with lower average achievement than
would be expected based on their elementary academic achievement alone. In contrast,
equally able high SES children tend to be ‘over-matched’: attending a school with a higher
average ability than would be expected based on their elementary academic achievement
alone.

Parker and colleagues (Parker et al., 2018) tested this theory in multiple countries that
differed in the degree to which the school system was stratified by achievement. They
showed that: a) the total effect of SES on psychological factors favored high SES children; b)
when considering equally able children, however, children from low SES backgrounds had an
advantage in academic self-beliefs, interest, and utility value motivation (the largest effects
being present for academic interest—the focus of the current study); and c) the size of this
advantage was larger in school systems with implicit (e.g., Australia) and/or explicit (e.g.,
Germany) achievement and social stratification; which they assumed was due to larger
BFLPEs (Marsh & Parker, 1984)—the negative relationship between school average
achievement and an individual child’s self-beliefs, interest, and other motivation factors.

In our study, we focus on Australia which has a variety of implicit and explicit tracking
mechanisms including enrolment based on geographic stratification (i.e., school catchment

areas), some selective schooling, and extensive private schooling. As a result, Australia has
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relatively high levels of both achievement and social stratification (see Figure 1). It is
important to note that the IDM is agnostic to the mechanisms that give rise to stratification;
that is, it does not matter whether stratification is implicit, explicit, or both. Rather, it only
matters that stratification in an education system exists.

The findings of Parker and colleagues (2018) provided evidence in favor of the IDM. Yet
there were several limitations of this research. First, they used data from the Programme for
International Student Assessment (PISA). PISA achievement tests are low stakes. This is a
concern because there are estimates that approximately 25% of PISA participants do not take
the test seriously and high SES students are overrepresented among non-serious participants
(Akyol et al., 2019). This may bias IDM findings by reducing the association between
achievement and SES. Second, PISA uses student reported estimates of SES which may be of
questionable quality. Third, the authors focused on math only. And most importantly, they
had no controls for achievement prior to high-school selection.

Given that the IDM is a theory of the effect of achievement and socioeconomic school
selection, it is critical to show that the relationships the IDM imply are present when
controlling for achievement prior to high-school selection. This is because: a) children's
achievement is linked to school selection, and the IDM is a model of schools selection; b)
children may adjust their effort on achievement tests in high-school in response to their
relative position in their high-school Year (Jackson et al., 2006); and c) achievement and
interest are reciprocally related (Koller et al., 2001).

Parker and colleagues (2018) also assumed rather than tested the presence of the
mechanisms thought to give rise to the IDM. They claimed that the BFLPE is the main

mechanism behind the IDM. Yet there is no empirical evidence for this assertion. The claim
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to be tested is that a child from a low SES background will have greater academic interest
than an equally able child from a high SES background. This is because the low SES child
would be more likely to be enrolled in a school where the average academic achievement is
lower. This would mean the low SES child would be more likely to be among the better
performers in their grade than would their equally achieving high SES peers and would thus
benefit from the influence of the BFLPE.

The Big-Fish-Little-Pond Effect and the Information Distortion Model

The BFLPE links students’ tendency to compare themselves with others with the
tendency of society to select children—whether implicitly or explicitly—into schools based
on achievement (Marsh & Parker, 1984). Children’s interest is moderately to strongly related
to their academic ability (Schiefele et al., 1992). Yet, because they compare themselves
against children in their immediate setting (Zell et al., 2017), the average ability of the school
has an independent and negative effect on interest.

The BFLPE suggests that individual academic self-concept, interest, and related
variables are mostly a function of achievement as measured by external reference standards
like tests and grades. But these same variables are not just dependent on cardinal performance
scores. Rather, local rank or relative position matters (Murphy & Weinhardt, 2020). Young
people typically form their self-beliefs based on their relative position (Marsh, 2007). So
strong is this tendency that students appear to form their beliefs relatively even when specific
ordinal rank feedback is unavailable to them (Murphy & Weinhardt, 2020). Although the
BFLPE is often estimated with respect to academic self-concept, it has been shown to
generalize to multiple other academic psychology constructs including academic interest

(Marsh et al., 2020).
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The BFLPE can be described counterfactually. Suppose the parents of a child of
average ability are given the choice of sending her to one of two schools. The first is an
academically selective school where the child's ability will put her in the lower end of the
achievement distribution. The second is a local high-school where the child’s ability would
put her among the best performers in her school. The BFLPE argues that the child will have a
significantly lower academic self-concept in the selective school than in the local high-
school.

The BFLPE depends on schools being stratified by achievement. Were children to be
truly randomly assigned to schools, the average achievement of all schools would be roughly
equal, and no BFLPE effect would emerge. In contrast, the more countries stratify by ability,
the larger are BFLPE effects (Parker, Dicke, et al., 2019; Salchegger, 2016). Yet school
systems that stratify by academic ability do so imperfectly. Academically stratified school
systems also tend to be socially stratified. High SES children will be over-matched and low
SES children will be under-matched (Parker et al., 2018). The implication of this school
selection process is that low SES children might receive a small advantage in terms of
academic interest, motivation, and self-concept when compared to equally able high SES
children. And this is due to the BFLPE.

The BFLPE is the main process underlying the IDM. The BFLPEs link to the IDM is
through two forms of ‘distortions.” The first is a general human bias that prefers information
from local sources (Murphy & Weinhardt, 2020). This means that students tend to rely on the
information they receive from their class and school in forming opinions about themselves
and about academic content. The second form of “‘distortion’ is that school achievement
stratification means that the relative-position-information that students get from their local

school context is not an accurate reflection of their ability relative to all similar aged children
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in the country. This leads children in high performing schools to think worse of themselves
than their test scores suggests they should.

Thus, the IDM hypothesis that SES influences academic interest, motivation, and self-
concept via an achievement mechanism (this is the primary effect in Boudon’s [1974]
theory). High SES children tend to have higher academic achievement (Parker, Guo, et al.,
2019; Reardon, 2011). Yet, when comparing children with the same academic achievement,
the BFLPE leads us to expect that low SES children may have more positive outcomes. These
mechanisms are in conflict. If we assume, based on previous BFLPE research, that the
individual level effects are stronger than the BFLPE effect, then the total effect of SES on
interest should be positive. Yet when controlling for academic ability we would expect the
relationship between SES and academic interest to change! from positive to negative. The
IDM assumes this change in the direction of SES association is due to the BFLPE. Thus,
controlling for school average achievement—that is the BFLPE—the relationship between
SES should attenuate toward zero. The reason for this has to do with the conditions that this
model implies. In this model the effect of SES on interest is based on equally achieving
children in equally achieving schools and thus removes the influence of school selection
effects that are the focus of the IDM?,

IDM and its Implied Counterfactuals

The IDMs central claims can be simplified by a set of three comparisons between a

low SES and a high SES child, compared under increasingly similar circumstances.

1 Here we refer to change not in a temporal or longitudinal sense but in relation to how the size and direction of

the association of SES on academic interest changes under different modelling specifications.

2 The BFLPE can be fit to either school-average achievement or class-average achievement with the latter being
stronger (see Marsh et al., 2016). But the IDM focuses on the BFLPE at the school level because it is focused on
the influence of school selection mechanisms on children's self-beliefs and motivational factors.
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1. Comparison 1: Comparing a high SES and a low SES child chosen randomly from
the population, the IDM expects the high SES child to have higher academic
interest than the low SES child. The mechanism reflects the well-established
finding that SES is positively associated with academic achievement (Reardon,
2011) and achievement is positively related to interest (Jansen et al., 2016).

2. Comparison 2: Comparing a high SES and a low SES child of equal achievement
on a standardized test, the IDM expects the low SES child to have greater
academic interest than the high SES child. Here, the mechanism is the tendency
for children from more advantaged backgrounds to be enrolled in higher average
achievement schools and thus their academic interest is suppressed by the BFLPE.

3. Comparison 3: Comparing an equally achieving high SES and low SES child in the
equally achieving schools, the IDM would suggest that there would be no
difference in the two children’s academic interest.

Putting these comparisons into a set of simplified regression models, we would expect the
association of SES with interest would be significantly positive in a model with just SES
(Model 1 reflecting Comparison 1); negative in a model with SES and measures of academic
achievement (Model 2 reflecting Comparison 2); and zero in a model with SES, academic
achievement, and school average achievement (Model 3 reflecting Comparison 3).

These comparisons reveal a potential limitation in the IDM. Namely, the issue that is
made clear is that they assume that the association between SES and academic interest is due
to achievement differences and the BFLPE; a contrast social comparison mechanism.

Alternative Processes: Assimilation in Social Comparison Theory
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Contrast effects are only one social comparison mechanism. The other is assimilation®
(Jerrim & Sims, 2019). One form of assimilation is the “basking-in-reflected-glory” effect.
This is the boost that children receive to their self-beliefs and motivation from their
membership of an elite school or group (Marsh et al., 2000). Other forms of assimilation
include internalizing stereotypes based on some aspect of identity. For example, internalizing
the idea that girls are bad at math or boys are bad at reading (Parker et al., 2017). In relation
to SES, internalization can come from assimilating to peer, parent, or community
socialization associated with one’s social status (Gambetta, 2009). Thus, children from lower
SES backgrounds may actually have lower academic interests because they come to believe
“kids like me are not interested in school” (see Akerlof & Kranton, 2005). If such
assimilation mechanisms were in operation, what sort of effect would we expect it to have on
the comparisons above? We would expect a latent assimilation influence to increase the
positive association between SES with academic interest.

Potential Patterns of Results

Running models related to these comparisons above in a set of three regression

models, the following patterns of results are possible:

1. Pattern 1 (the null pattern): The association of SES with academic interest would be

consistently non-significant. Or any pattern of parameters between model
estimating comparison processes 1-3 (see above) that is inconsistent with the IDM
(e.g., SES association with interest favouring disadvantaged children in a Model 1
but advantaged children in Model 2).

2. Pattern 2 (the pure IDM pattern): The association between SES and academic

interest would have the exact pattern hypothesized by the IDM. In Model 1, the

3 Assimilation is also used to refer to within person mechanisms in dimensional comparison theory and temporal
comparison theory (Moller & Marsh, 2013). Here we refer to assimilation only in relation to social comparisons.
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association would be significantly positive. In Model 2, the association would be
significantly negative. In Model 3, it would be non-significant.

3. Pattern 3 (the IDM with assimilation pattern): In this pattern, the association would

be most positive in Model 1, least positive in Model 2, and moderately positive in
Model 3. The assimilation mechanisms would be latent (i.e., unobserved) in our
model but could represent reflected glory, internalized stereotypes, and peer,
parent, and community socialization effects described above.

Current Research

The current study aims to test the IDM process. To do this, we will use the
Kindergarten cohort of the Longitudinal Study of Australian Children (LSAC; Sanson et al.,
2002). Our research extends Parker et al.’s (2018) research in several ways.

First, the IDM is a model of school selection. Thus, it is critical to control for
selection influences prior to high-school entry. We do this by including estimates of Year 3
and Year 5 (elementary) achievement from the high-stakes National Assessment Program —
Literacy and Numeracy (NAPLAN); the national standardized testing program that all
Australian children undertake.

Second, Parker et al. (2012) assumed that the BFLPE was the main mechanism that
explained the IDM but they provided no test of this. We do this by using school average
achievement taken from the Year 7 NAPLAN data. Unlike most BFLPE studies, our use of
government administrative data means that we have school average achievement from a high-
stakes achievement test from the child’s complete school grade; thus avoiding potential issues
related to sampling error so prevalent in school contextual effects research (Dicke et al.,
2018). Sampling error refers to bias in aggregated variables that occurs when they are

constructed from a sub-sample of the cases within a given cluster (Morin et al., 2014).
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Aggregated variables derived from subsamples can produce bias in multilevel models that
include aggregated variables (e.g., models of the BFLPE). Sampling error with respect to the
BFLPE can result in either over or under estimation of the influence of school average
achievement on a given outcome (Morin et al., 2014).

Third, our models focus on children in Year 7; the first year of high-school. This
means we are able to more clearly focus on the influence of being enrolled in a new school
controlling for academic achievement from before high-school enrolment.

Fourth, we focus on the pattern of estimates in the association between SES and
academic interest under different modelling conditions and thus are in a better position to
understand the various mechanisms that might be at play.

Finally, we focus on both math and reading interests. The original Parker et al. (2018)
paper only explored math. Focusing on multiple domains is important in order to get an idea
of the generalizability of the IDM across academic domains.

Australia is a useful context for the current research, not only because it was a focus
of the second study in Parker et al. (2018), but because data from the Programme for
International Student Assessment places Australia as having approximately average levels of
between school achievement and socioeconomic stratification (OECD, 2019; see Figure 1).
Given that the IDM relies on the presence of both forms of stratification, Australia provides a
useful test case.

Given the unique context of Australia, we controlled for a range of demographics that
may be associated with school enrolment practices and could bias findings related to the
IDM. First, Australia is one of four so-called ‘traditional multicultural countries’ along with

Canada, the US, and New Zealand and, like these countries, has an Indigenous population
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that is educationally disadvantaged (Kymlicka, 2009). Both Language Other than English
(LOTE) background and Indigenous status appear to be relevant to school enrolment (Sweller
et al., 2012). Geography, particularly the rural/urban divide also influences school choice via
a range of complicated factors that are both related to SES and separate from them (Campbell
et al., 2009). Finally, we controlled for gender. It is unlikely that gender is related to school
selection (though Australia does still have a small number of single-sex schools) but gender is
relate to both academic achievement (Hyde & Linn, 1988; Hyde et al., 1990) and interest
(Parker, Van Zanden, et al., 2019).

Method

Participants and Study Design

Our primary data source was the Longitudinal Study of Australian Children-Kindergarten
(LSAC-K; Sanson et al., 2002). LSAC provides survey weights that ensure that the sample is
representative of the population at each time wave. We used the attrition and sample weights
from the age 12 (Year 7) LSAC-K wave. LSAC is a stratified random sample of Australian
children who were aged 4-5 in the year 2004. We linked child survey data with
administration records at both the student and school level achievement data from NAPLAN.
The total size was 2507 (48.9% girls); 1.83% were Indigenous, 12.96% came from
households that spoke a language other than English, and 34.98% were located in rural or
remote Australian locations.

Measures
SES. To represent SES we used the Socioeconomic Position Index constructed by
the LSAC survey organizers and collected when children were aged 4 years old (Baker et al.,

2017). This index is constructed from parent reported standardized weekly income, years of
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education, and occupational prestige derived from the Australian Standard Classification of
Occupations. The index has a mean of zero and a standard deviation of one.

Math and Reading Ability. Math and Reading at the child and complete school
grade results were taken from administration records of NAPLAN test results. The NAPLAN
tests we use were given to all eligible children in the country in Year 3 (age 8), 5 (age 10),
and 7 (age 12); a further test in year 9 was carried out but was not yet included in the LSAC
data at the time of analysis. The tests are scaled so they are comparable across age cohorts
and across year grades. They have an Australian mean of 500 and a standard deviation of 100
across the full group of students from Year 3-Year 9. In our research, all achievement scores
were standardized to have a mean of zero and a standard deviation of one.

Academic Interest. To measure children’s liking of math/reading, we used the
following item at age 12 (Year 7) “Do you like [math and number work/reading] at school?”
with a response scale of ‘no’, ‘sometimes’, and ‘yes’.

Controls. In all models, we control for urban/rural status, gender, Language Other
Than English (LOTE), and Indigenous status as previous research has shown that not
controlling for these factors can bias school context effects (Dicke et al., 2018). All
demographic controls were collected at age 4. Basic descriptive, intraclass correlations, and
distribution of all analysis variables can be found in Table 1. Correlations among study
variables can be found in Table 2.

Statistical Analysis

In predicting academic interest, we used multilevel proportional odds logistic regression,
with a random intercept for school using the ordinal package in R (Christensen, 2019). Fixed
effects were used for strata to account for the LSAC’s sampling design. In LSAC, strata are
based on statistical geographic regions designed to provide proportional representation of

both cities and smaller population centers (Norton & Monahan, 2015).
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Because of the use of attrition weights, missing data was small with the largest missing of
5.8% for Year 3 math and reading achievement records taken from government
administrative data. All models were estimated using five imputations via the Multivariate
Imputation by Chained Equations (MICE) package in R (Buuren & Groothuis-Oudshoorn,
2011). We used a classification and regression tree model for multiple imputations, including
all analysis variables in this model.

Results are reported in log odds and marginal predicted probabilities. Marginal predicted
probabilities for a focal variable were calculated at the simple average for all other variables
in the model. Thus, for example, we consider the probability of a child from a high SES
background versus a low SES background for average achieving students. For illustrative
comparison we describe the probabilities of responding Yes to our academic interest
questions for a representative child with a high SES background (two standard deviations
above the mean; hereafter high SES) and a child with a low SES background (two standard
deviations below the mean; hereafter low SES). Marginal probabilities of Yes, Sometimes,
and No across the full SES gradient are presented in figures.

Because model results can vary as a function of the modelling decisions that researchers
make, we also fit a multiverse analysis with alternative modelling specifications (Steegen et
al., 2016). The results of this analysis can be found in Figure 4 and show that our choices of
covariates and modelling strategy (weights and correcting for data nesting) had little impact
on our findings. Assumptions of proportional odds were tested by comparing models with
category specific effects for SES versus a model without category specific effects. Results
supported the assumption of proportional odds (see Appendix Table Al).

Results
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Math Interest

The most common response to the question “Do you like math and number work at
school?” was Yes (42.84%), followed by Sometimes (41.88%). A few participants (15.28%)
responded No. Further, controlled for baseline covariates (e.g., gender, ethnicity, and
location), strata, and school random intercepts, there was a strong association between SES
and Year 7 NAPLAN math achievement ([] = .35, 95% CI [.31, .38]).

We then predicted children’s interest via Model 1 (no achievement scores), Model 2
(including achievement in Year 3, 5, and 7), and Model 3 (also including school average
achievement for the children’s Year 7 peers). Table 3 provides the results in log odds, the
marginal effects for SES are provided in Figure 2. In Model 1, predicting children’s math
interest with SES reveals a positive association. Here the comparison was a .59 [.50, .67]
probability of responding Yes to the math interest question for a high SES child compared to
.45 [.37, .53] for a low SES child.

Including math performance in the Year 3, 5, and 7 NAPLAN tests resulted in the
IDM consistent result (Model 2). Now the association between SES and math interest was
negative. Here the comparison was a .63 [.55, .71] probability of responding Yes to the math
interest question for a low SES child compared to .51 [.42, .60] an equally well performing
high SES child. Finally, Model 3 resulted in the IDM predicted association of a non-
significant relationship between SES and math interest. Importantly, the BFLPE was
statistically significant (see Table 3). Taken together the results from Models 1-3 are
consistent with Pattern 2; the prototypical IDM pattern of the associations of SES with math
interests.

Reading Interest
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The most common response to the question “Do you like reading work at school?”
was Sometimes (45.27%), followed by Yes (42.88%). Few participants (11.85%) responded
No. Controlling for baseline covariates (e.g., gender, ethnicity, and location), strata, and
school random intercepts, there was a strong association between SES and Year 7 NAPLAN
reading achievement (11 =.36, 95% CI [.32, .40]).

As with math interest, we then fit Models 1-3 to predict children’s responses to the
reading interest question. Results are presented in Table 4 with the marginal effects for SES
given in Figure 3. Here we observed a set of results that were more consistent with Pattern 3;
the IDM with assimilation pattern. First, the association between SES and reading interest in
Model 1 was larger (.22 probability difference) than the same association for math interest
(.14 probability difference). Here the comparison was a .46 [.37, .55] probability of
responding Yes to the reading interest question for a high SES child compared to .24 [.18,
.31] for an equally well performing low SES child. In Model 2, the association did not turn
negative but rather non-significant. Finally, in Model 3 the association was once again
significant. Here, the comparison was a .45 [.35, .55] probability of responding Yes to the
reading interest question for a high SES child compared to .34 [.25, .42] for an equally well
performing low SES child in a school that performed equally well in the NAPLAN literacy
test. This probability gap of .11 provides a potential estimation of SES assimilation in reading
interest. Again, the BFLPE was statistically significant (see Table 4).

Discussion

The IDM integrates psychological and sociological processes to make a counter-
intuitive prediction that low SES children have an advantage over equal-achieving high SES

children in academic interest, self-concept, and other forms of motivation in some contexts
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(Parker et al., 2018). The IDM focuses on school selection mechanisms and how such
mechanisms activate the BFLPE. Controlling for prior-to-high-school selection, we found
consistent evidence of the BFLPE for both math and reading interest. Our results are
important in the context of BFLPE research because we used data from children’s first year
in a new school system (i.e., first year of high-school), we used high-stakes achievement tests
that controlled for prior-to-school-selection achievement. In terms of the IDM, we outlined
three potential patterns of relationships that could emerge from our Models 1-3. The patterns
we entertained were: a) a null pattern of results that were inconsistent with IDM theory
(Pattern 1); b) a prototypical IDM pattern (Pattern 2); and c) an IDM plus assimilation pattern
(Pattern 3). We found evidence in favor of Pattern 2 for math interest, but the results were
more in keeping with Pattern 3 for reading interest. Taken together, the models provide
consistent evidence for the IDM. In addition, our results indicate that IDM processes are
unlikely to be the only mechanism by which SES is related to academic interest—at least for
reading interest.
Social Contrast and Assimilation Processes in Academic Interest

Looking at the math pattern of results alone, the IDM mechanisms are quite clear.
Given the strong relationship between SES and achievement, there is a clear mechanism
whereby children from high SES backgrounds have greater math interest because they
perform better on math achievement tests. This is similar to the primary effect in Boudon’s
(1974) primary and secondary effects theory of the effect of SES on academic attainment.
Boudon’s (1974) theory of educational inequality distinguishes between primary (or
achievement related) and secondary (or non-achievement related) pathways.

The secondary effect is thus the direct effect of SES on educational attainment,
controlling for achievement. Boudon’s work is consistent with the modern focus in much

inequality work on direct effects of SES disadvantaged after controlling for educational


http://sciwheel.com/work/citation?ids=8515288&pre=&suf=&sa=0
http://sciwheel.com/work/citation?ids=8518608&pre=&suf=&sa=0
http://sciwheel.com/work/citation?ids=8518608&pre=&suf=&sa=1

ACADEMIC INTEREST AND INEQUALITY 20

attainment and achievement factors (Bukodi & Goldthorpe, 2013, 2018; Gugushvili et al.,
2017). The argument is that where achievement related factors are particularly resistant to
intervention (particularly after early elementary school; Heckman, 2006), secondary effects
might provide educational policy makers new levers to effect change. It is in this context that
the IDM critical finding is so important. Comparing equally able lower SES children had
greater academic interest than their higher SES peers. Put together with a) a significant
BFLPE and b) a non-significant association between SES and math interest in Model 3
suggests that this pattern of association from favoring high SES children to favoring low SES
children is due to the social contrast processes associated with the BFLPE. This is the exact
set of relationships hypothesized by the IDM.

Reading interest differed from math interest. While the pattern in associations from
Model 1-3 was similar in absolute size to math interest, SES had a positive association with
reading interest in all cases. As we argued in the introduction, this sort of relationship is what
we would expect to be present if there was an underlying and sufficiently large assimilation
effect that operated in parallel to the IDM processes. Model 3 provides an estimate of the size
of this assimilation process as an approximate difference in probability between a high SES
and low SES child of .11 of responding Yes to our reading interest question (baseline
probabilities of responding yes were approximately .40). It should be noted that our research
design cannot discern what specific assimilation processes explain this difference. Indeed, it
may not be an assimilation effect at all. For example, children’s motivation responds to the
quality of the instruction they receive (Guthrie & Cox, 2001; Tsai et al., 2008). And the
quality of instruction appears to be unequally distributed, likely favoring more advantaged
schools (Goldhaber et al., 2015).

The natural question that these results raise is why does there remain a slight

advantage for more advantaged children for reading but not for math interest in the models
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controlling for achievement at the student and school level? The relationship between SES
and reading interest was larger than the same relationship with math interest in the initial
model. This does not appear to be due to achievement processes introduced in Models 1 and
2. First, it is not due to differences in the relationship between SES and student level
achievement where this relationship was almost as strong for both reading and math domains.
Second, it is unlikely to be due to differences in BFLPE mechanisms as BFLPE estimates in
the current sample, were not particularly different for math or reading domains. Further, a
recent meta-analysis shows that BFLPE based on math and science domains versus reading
domains were almost identical in size (Fang et al., 2018). This suggests an unmeasured
process linking SES to interest such as differences in the strength of assimilation like
processes or quality of instruction processes that are stronger for reading than for math.

One possibility is that reading and reading interest are more closely tied to capital and
identity aspects of SES than is math. Although the widely cited ‘30 million word gap’ is
almost certainly an overestimation and ignores considerable variation among parents of
similar SES, there are significant differences by SES in the number of pre-school parent-child
vocal interactions and words spoken (Gilkerson et al., 2017). Regardless, it does appear that
higher SES is associated with greater emphasis given to the importance of reading, and
greater teacher-parent cooperation in emphasising the importance of reading (Lareau, 1987,
2011). From Bourdieusien perspective, reading is a form of cultural capital more readily
available to higher SES children, more strongly instilled as a virtue by those in their social
environment, and more clearly a feature of their habitus (see Sullivan, 2001 for a review).
Lareau (2011, p.107) argues that higher SES families may “enjoy words for their own sake,
ascribing an intrinsic pleasure to them” while lower SES families may view language in a
more “functionalist fashion”. If true, this may explain the stronger assimilation effect we

found for reading interest than for math interest. Put simply, we suspect that reading is more
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closely tied to socioeconomic identity and cultural capital than math, yet this is speculation
and would require empirical research to verify.
Psychological Factors: Policy and Research

We argue that our findings have several implications for the debate on academic
selectivity. First, support for the IDM suggests that selectivity does not appear to benefit high
SES children in terms of their academic interest (nor in some research do they even benefit
academically; Dicke et al., 2018)—though selective schools appear to benefit high SES
children in a range of other ways including via mechanisms such as social closure (Jerrim et
al., 2016). The IDM highlights what Parker et al. (2019) call the Perverse Robin Hood effect
that is associated with a stratified school system. Selective school systems activate the IDM
thus giving children from lower SES backgrounds an advantage in self-beliefs and interest
over equally able children from higher SES backgrounds. However, stratified school systems
also lock children into more prescribed educational pathways that tend to work against
children from lower SES backgrounds who (or whose family) tend to make less ambitious
educational choices. Because of this, Parker et al. (2019) argue that stratification takes self-
belief and motivation advantages from the rich and gives them to the poor but it does so in a
heavily prescribed environment that does not allow poorer children to make use of their
advantage in terms of educational attainment.

A second conclusion is that researchers and policy makers should more critically
evaluate psychological factors as candidates for interventions to reduce social inequalities.
Not all psychological factors, nor all academic domains, are good intervention targets. At
least for math, we found little evidence that low SES children suffered any deficit in
academic interest compared to equally able high SES children. Likewise, context matters.
Australia has about average levels of both social and achievement school stratification. As

Parker et al. (2018) show stratification at this level and higher leads to the counter-intuitive


http://sciwheel.com/work/citation?ids=8537027&pre=&suf=&sa=0
http://sciwheel.com/work/citation?ids=8537694&pre=&suf=&sa=0
http://sciwheel.com/work/citation?ids=8537694&pre=&suf=&sa=0
http://sciwheel.com/work/citation?ids=9055718&pre=&suf=&sa=1
http://sciwheel.com/work/citation?ids=9055718&pre=&suf=&sa=1
http://sciwheel.com/work/citation?ids=8515288&pre=&suf=&sa=1

ACADEMIC INTEREST AND INEQUALITY 23

IDM association between SES and some psychological constructs. Other countries with little
stratification like Finland do not appear to have IDM-like effects. As such, the sorts of
interventions that might be considered to boost interest in Finland versus Australia may well
be different or target different groups of students. Taken together, researchers and
policymakers need to be more discerning when promoting psychological skill as an answer to
educational inequality.
Limitations and Future Directions

Working with archival data has both costs and benefits. LSAC provides access to a
longitudinal representative sample of young children with survey responses integrated with
government held educational administrative data. Access to data of such quality would not be
possible with a primary data collection designed to address the aims of our specific research
questions. While this is an enormous benefit, the use of LSAC also comes with costs. The
biggest disadvantage of our use of archival data was the survey instruments. We only had
single items for math and reading interest. That the results were consistent with our
hypotheses given the lack of power that this single item represents is encouraging—though
not surprising. This is because the domain space of academic interest is very narrow and
concrete. Previous research shows that a single item can be sufficient in such cases (see, for
example, supplementary analysis in Parker et al., 2012). Though it is important to note that a
single item measure may struggle to distinguish interest from closely related constructs like
enjoyment (Pekrun et al., 2019).

In addition, research has shown that measurement error would likely work against

IDM processes by suppressing the size of BFLPE effect sizes (Dicke et al., 2018). Our
measure of interest also had the disadvantage of having categories of only ‘no’, ‘sometimes’,
and ‘yes’. We modelled this question using a proportional odds model that hypothesizes a

latent underlying continuous interest factor as a means of accounting for these few response
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options. The intuition underpinning proportional odds is that the Likert-like responses are a
categorization of a continuous variable (Burkner & Vuorre, 2019). The fact that our findings
were quite clear in support of the IDM with this measure is encouraging and we hypothesize
that a multi-item measure of interest with more response options would have greater power
and thus be more likely to support the IDM. Nevertheless, this is a hypothesis in need of
further testing.

It is also worth noting that participants in this study were 12 years of age. This is
important because BFLPES tend to increase in size as children age (Marsh et al., 2015). As
such, the IDM processes under investigation here may become even clearer in older samples.
BFLPEs also tend to be larger at the class than at the school level (Marsh et al., 2014). The
IDM is a model of school selection rather than class selection. However, in some countries
where class selection is stratified by both SES and achievement, IDM processes may also
operate at the class level. In such contexts, IDM research focused on the class level may be of
interest.

In addition, it is important to note that academic interest is influenced by more frame-
of-reference processes than just the social comparison process of the BFLPE. For example,
Marsh et al. (2020) show that academic interest is positively influenced by achievement in
the same domain (e.g., math) but negatively influenced by achievement in very different
academic domains (e.g., reading); an internal comparison process. Likewise, temporal
comparisons (see Moller & Marsh, 2013) may also influence interest (e.g., as | get better at a
subject, | become more interested in it). Both temporal and internal comparison processes are
within person mechanisms, so it is unclear whether they influence the IDM processes
outlined here. All three processes, however, may be related to academic interest via academic
self-concept. Future empirical research may want to consider the role of academic self-

concept as a mechanism of the processes identified here.
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Finally, it is worth noting that in some models Year 3 achievement had a negative
influence on academic interest. This is almost certainly due to multicollinearity among Year
3, 5, and 7 achievement. We retained all achievement measures despite this as recent
evidence (Bollinger & Minier, 2015) suggests that inclusion of all proxies of a covariate (like
underlying achievement) produces less biased estimates of focal parameters (in this case
SES). These covariates appeared to have little impact on the results (see Figure 4).

Conclusion

Our research shows that the processes hypothesized by the IDM are present for young
people, providing low SES youths with a small but significant advantage in math interest
when compared to similarly able high SES youths. Though this is unlikely to offset the
myriad of other challenges low SES children face from attending schools of lower average
quality in stratified school systems. Our research highlights how sociological concerns,
educational policy, and psychological concerns about social comparisons can uncover
processes that disrupt expectations about what effect the structure of schools will have on
children. Such research makes clear the need to consider the promise of psychological factors

from a nuanced perspective.
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Tables and Figures

Table 1

Descriptives
Year Variable Mean SD ICC Distribution
Aged Girl 48.9% 0.199 |
Aged Indigenous 1.8% 0176
Age 4 LOTE! 13.0% 0.249 —
Year 3 (Age 8) math achievement -0.015 0.998 0.102 /\
Year 5 (Age 10) math achievement -0.008 1.006 0.140 N j\
Year 7 (Age 12) math achievement -0.015 1.001 0.190 A
Year 7 (Age 12) math interest:No 15.3% 0.020° o
Year 7 (Age 12) math interest:Sometimes 41.9% 0.001 l
Year 7 (Age 12) math interest:Yes 42 8% 0.034 .
Year 3 (Age 8) reading achievement 0019 1009 0.174 /\
Year 5 (Age 10) reading achievement -0.011 1.006 0.131 B /\
Year 7 (Age 12) reading achievement 0007 1004 0175  /\_
Year 7 (Age 12) reading interest:No 11.8% 0003
Year 7 (Age 12) reading interest:Sometimes 453% 0.020 l
Year 7 (Age 12) reading interest:Yes 42.9% 0.049 .
Year 7 (Age 12) school average math achievement -0.006 1.001 7 K
Year 7 (Age 12) school average reading achievement -0.005 1.007 ) /\

Age 4

SES’

0.145 0978 0308 /S

'LOTE = Language Other Than English

2ICCs have negative values due to the extremely low variance

¥SES = Socioeconomic Status

36
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Table 2
Correlations Among Study Variables for Reading (Lower Triangle) and Math (Upper Triangle)

Math Correlations

Variables 1 2 3 4 5 6 7 8 9 10
1. Academic interest : 0.03 .06** - 14%%* 06%* 0,02 21%* 27%%* 33%xx Qpr*
2.Urban 05% - LgERRQ 2LwRx OgRRE Q7XR% 13Rrk 1wx g
3. SES A2Frk Qg0 - Q0L -0.0L 0QFRE BLrRx Qe FGwix 43w
4. Girls A7 0 001 - 0 -0.0L -04* -07%*-06%* -0.02
5. LOTE 05*%  21%%% 0,01 0 - 003 0.02 .08 08** 14%%

g o

g &
6. non-Indigenous 0.03  .08%** 09%** 001 0.03 -  .LD*% 1gwex Jgerx Jee
7.Year3achievement  22%F% 0%k Zprex 1owex 001 13FEK - 72%Rx T4kek 3k
8. Year Sachievement ~ 25%%% LI*%% 3Fxkx 13wkx 003 1%% TIRK o GlRRx 40wk
9. Year 7achievement ~ 28%*% 10%** Z7xRx 13%kx 001 13%K J0RR TTARX . 4R

10. Year 7 school average
achievement Q7%%* - 4%*x JQr*x (7**x (5% ]]*** Fhxxx  JTaAk f]Rxx

Note. Correlation among the reading variables on the bottom triangle. Correlation among the
math variables on the upper triangle. * p < 0.05; ** p < 0.01; *** p < 0.001
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Table 3

Models Predicting Math Interest

Model 1 Model 2 Model 3

Predictor Log-odds Cl2.5% CI97.5% p Log-odds Cl2.5% CI97.5% p Log-odds CI2.5% Cl97.5% p
No| Sometimes -1.42 -2.05 -0.78 >0.001 -2.18 -2.85 -1.51 >0.001 -2.17 -2.84 -1.5 >0.001
Sometimes| Yes 0.67 0.04 1.30 0.040 0.13 -0.53 0.79 0.71 0.15 -0.51 0.81 0.66
SES 0.14 0.06 0.22 >0.001 -0.13 -0.22 -0.04 0.01 -0.07 -0.16 0.03 0.17
Y3 Math Ach. -0.14 -0.28 -0.01 0.04 -0.14 -0.28 -0.01 0.04
Y5 Math Ach. 0.14 -0.01 0.29 0.07 0.15 0.00 0.31 0.05
Y7 Math Ach. 0.81 0.64 0.98 0.01 0.88 0.7 1.05 >0.001
Y7 Sch. Avg. Math Ach (BFLPE) -0.24 -0.34 -0.13 >0.001
Urban -0.02 -0.26 0.21 0.85 -0.08 -0.32 0.17 0.54 -0.03 -0.28 0.22 0.80
Gender (Girl) -0.54 -0.70 -0.39  0.001 -0.49 -0.66 -0.33  >0.001 -0.5 -0.66 -0.34 >0.001
LOTE 0.41 0.17 0.65 0.001 0.25 -0.00 0.5 0.05 0.28 0.03 054  0.03
non-Indigenous 0.29 -0.27 086 031 -0.27 -0.86 0.32 0.37 -0.24 -0.82 035 043
AlC 5035 4720 4701
BIC 5204 4906 4893

Model Comparison

M2 vs M1: [12 (3) = 106, p < .001

M2 vs M1: [12(1) =6, p <.001

Note. SES = socioeconomic Status, Y = Year in school, Ach. = Achievement score on NAPLAN test, Avg. =
Average, Sch. = school, LOTE = Language other than English spoken at home. Shaded rows are critical rows
for our analysis. Highlighted key estimates. BFLPE = Big-fish-little-pond effect.

Table 4
Models Predicting Reading Interest

Model 1 Model 2 Model 3
Predictor Log-odds CI25% CI197.5% p Log-odds Cl25% CI197.5% p Log-odds CI25% CI197.5% p
No| Sometimes -1.58 -2.25 -0.91 0.001 -2.09 -2.78 -1.39 0.001 -2.04 -2.74 -1.35 0.001
Sometimes| Yes 0.86 0.19 152 0.010 0.47 -0.21 116 0.18 0.52 -0.16 121 0.14
SES 0.25 0.16 0.33 0.001 0.06 -0.03 0.15 0.19 0.13 0.03 0.22 0.01
Y3 Reading Ach. -0.01 -0.13 012 092 0.00 -0.12 0.13 0.98
Y5 Reading Ach. 0.22 0.07 036 0.01 0.23 0.08 0.37 0.001
Y7 Reading Ach. 0.37 0.22 0.51 0.001 0.40 0.26 0.55 0.001
Y7 Sch. Avg. Reading Ach (BFLPE) -0.19 -0.29 -0.09 0.001
Urban -0.04 -0.28 0.21 0.760 -0.09 -0.34 0.16  0.49 -0.05 -0.30 0.20 0.68
Gender (Girl) 0.65 0.49 0.81 0.001 0.55 0.38 0.71 0.001 0.56 0.40 0.72 0.001
LOTE 0.24 0.00 049 0.05 0.25 0.00 0.50 0.05 0.25 0.00 0.50 0.05
non-Indigenous 0.15 -0.45 0.76  0.62 -0.16 -0.79 046  0.60 -0.12 -0.74 0.50 0.0
AIC 4812 4669 4658
BIC 4981 4856 4850
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Model Comparison M2 vs M1: [12 (3) = 48, p < .001 M2 vs M1: (12 (1) = 4, p = .004
Note. SES = Socioeconomic Status, Y = Year in school, Ach. = Achievement score on NAPLAN test, Avg. =
Average, Sch. = school, LOTE = Language other than English spoken at home. Shaded rows are critical rows

for our analysis. Highlighted key estimates. BFLPE = Big-fish-little-pond effect.
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Figure 1. The relationship between socioeconomic (SES) and achievement stratification in PISA 2012 countries.

Achievement and SES Stratification
PISA 2012

SES Stratification
70

Notes. Taken from estimates in (OECD, 2019). PISA = Programme for International Student
Assessment. OECD (Organisation for Economic Cooperation and Development) average and
Australian estimates highlighted. Figure used by permission under the MIT License.


http://sciwheel.com/work/citation?ids=9064298&pre=&suf=&sa=0
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Figure 2. Marginal effects for Year 7 math interest.

SES Effects on Academic Interest
Do you like math and number work at school?
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Note. Marginal probabilities are calculated at the average of all covariates. Figure used by

permission under the MIT License.
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Figure 3. Marginal effects for Year 7 reading interest

SES Effects on Academic Interest
Do you like reading at school ?
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Note. Marginal probabilities are calculated at the average of all covariates. Figure used by
permission under the MIT License.
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Figure 4. Multiverse analysis of Models 1-3.

Multiverse Analysis
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Notes. Specifications refer to different model set-ups. Models progress from no controls, no weights,
no accounting for clustering to progressively adding these components to the model. Models that do
not include random effects for schools instead use cluster robust standard errors. All achievement

refers to including achievement scores from both Year 3 and Year 5. + SES Index refers to an index

of SES scores taken from participants' parents at the child’s age 4, 8, and 10. Due to the Great
Recession SES from age 8 and 10 were more poorly related to school selection. Figure used by

permission under the MIT License.
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Appendix
Table Al
Test of Proportional Odds Assumption
Model Math A LOOIC(SE) Reading A LOOIC(SE)
Model 1 0.0 (1.0 -0.5 (1.0)
Model 2 -0.5 (0.7) -2.1(1.0)
Model 3 -1.9 (0.8) -0.5 (1.0)

Note. Test of proportional odds assumption was done by comparing a model with and without
category specific effects for SES. LOOIC is the leave-one-out information criteria. A is the difference
between a model with and without category specific effects of SES.



