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ABSTRACT

This study investigated how family structure influences mathematics achievement among
1,440 secondary students in North-East Nigeria. Quantitative data were analyzed using
correlation, ANOVA, and multiple regression, qualitative data from 72 interviews and 18
focus groups provided explanatory depth. Family size correlated negatively with achievement
(r =-.31, p <.001). Students from small families (<5 children) scored significantly higher (M
= 28.7, SD = 10.4) than those from large families (=9 children) (M = 20.1, SD = 9.7).
Students from monogamous families outperformed those from polygamous families (26.8 vs.
22.3,t=38.92, p <.001). Parental marital status also mattered.: intact families scored highest
(M = 25.6), followed by widowed (M = 21.4) and separated families (M = 20.7). Qualitative
data revealed resource dilution mechanisms: paternal attention divided among multiple
wives, maternal time constrained by domestic responsibilities, financial resources stretched
across many children. The study concludes that family structure significantly shapes
educational outcomes. Interventions should include family planning education integrated

with school programs and targeted support for students from polygamous and large families.

KEYWORDS: Family structure; polygamy; family size; mathematics achievement; resource

dilution; North-East Nigeria.

1. INTRODUCTION
Family structure has long been recognized as a significant predictor of children's educational
outcomes. Resource dilution theory (Blake, 1989; Downey, 1995) posits that parental

resources—financial, temporal, and attentional—are finite, and larger families distribute
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these resources more thinly, potentially disadvantaging each child's educational attainment.
However, most empirical evidence comes from Western contexts with monogamous family
norms. Little is known about family structure effects in settings where polygamy remains
common and family sizes are large, such as North-East Nigeria.

The North-East zone of Nigeria presents a distinctive context for examining family structure
effects. According to National Bureau of Statistics data, the region has Nigeria's highest
fertility rates (average 6.8 children per woman) and the highest prevalence of polygamous
marriages (approximately 40% of married women are in polygamous unions) (NBS, 2022).
These demographic realities create a unique environment for testing resource dilution theory.
This study therefore examined how family size, polygamous versus monogamous
arrangements, parental marital status, and birth order predict mathematics achievement in

North-East Nigeria.

1.1 Research Hypothesis
Ho: Family structure (family size, parental marital status) has no significant effect on

students' performance in mathematics.

2. LITERATURE REVIEW

2.1 Theoretical Framework: Resource Dilution Theory

This study is anchored on resource dilution theory, articulated by Blake (1989) and extended
by Downey (1995), which posits that parental resources—financial, temporal, and
attentional—are finite. As family size increases, these resources must be distributed among
more children, potentially diluting the investment available to each child. The theory predicts
negative relationships between family size and educational outcomes, with the strongest
effects in resource-constrained settings (Steelman, Powell, Werum, & Carter, 2002).

2.2 Empirical Studies on Family Size and Academic Achievement

2.2.1 Nigerian Studies

Research in Nigeria has documented significant family size effects. Okunola and Obot (2024)
assessed home, school, and student characteristics as predictors of mathematics achievement
in Osun State, finding that "family size" was among the significant predictors, with students
from smaller families outperforming those from larger families. Their regression model
showed that family size accounted for 4.2% of unique variance in mathematics scores.
Asanre, Abiodun, Adeleke, and Aviwe (2024) specifically examined the impact of parent

types on mathematics achievement in Ogun State, concluding that "both single and dual
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parent types have diverse impact on students' academic performance" (p. 5). However, their
study did not specifically examine polygamous family structures, which are more common in
northern Nigeria.

Nwachukwu (2007) studied family background and academic achievement in Imo State,
finding negative correlations between family size and achievement (r = -.28, p < .01). Ugwu
(2012) in Enugu State found similar results, with family size explaining 6.7% of variance in
achievement scores.

2.2.2 Studies on Polygamy and Education

Limited research has specifically examined polygamy's educational effects. Maghra,
Galadima, and Rufus (2019) studied effects of socioeconomic status on agricultural science
achievement in Taraba State, noting that students from polygamous families scored 4.2 points
lower than those from monogamous families, even controlling for income. They attributed
this to resource dilution and attention division.

In other African contexts, studies have documented polygamy's negative educational effects.
Glick and Sahn (2000) in Guinea found that children in polygamous households had lower
enrollment rates and completed fewer years of schooling. However, some studies have found
no significant effects after controlling for household resources (Alderman & King, 1998),
suggesting that resource dilution rather than polygamy per se may be the causal mechanism.
2.2.3 International Studies

Resource dilution theory has received extensive empirical support internationally. Blake
(1989) analyzed multiple datasets and found consistent negative effects of family size on
educational attainment, with each additional child reducing educational attainment by
approximately 0.2 years. Downey (1995) used more sophisticated methods, finding that
family size effects were partially mediated by parental resources, supporting the resource
dilution mechanism.

However, some studies have challenged resource dilution theory. Guo and VanWey (1999),
using sibling fixed-effects models, found that family size effects were substantially reduced
when unobserved family heterogeneity was controlled. This suggests that some of the
observed family size effect may be due to selection rather than causation.

Steelman et al. (2002), in their comprehensive review, concluded that family size effects are
robust but modest, explaining typically 1-5% of variance in educational outcomes. They
noted that effects are stronger in resource-constrained settings, which is relevant to the North-

East Nigerian context.
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2.3 Studies on Birth Order

Birth order effects on educational achievement have been extensively studied. Zajonc and
Markus (1975) proposed the confluence model, predicting that first-born children have higher
intellectual attainment because they receive more parental attention and serve as tutors to
younger siblings. Later studies have found mixed support (Rodgers, 2001; Steelman et al.,
2002).

In Nigerian contexts, studies have found inconsistent birth order effects. Okunola and Obot
(2024) found no significant birth order effects in Osun State. However, Nwachukwu (2007)
found that first-born children in Imo State had significantly higher achievement than later-

born children.

3. METHODOLOGY

3.1 Design and Sample

This study employed a mixed-methods convergent design. Quantitative data were collected
from 1,440 senior secondary students across all six North-East states (Adamawa, Bauchi,
Borno, Gombe, Taraba, Yobe). Family structure variables included family size, family type
(monogamous/polygamous), parental marital status, and birth order. Qualitative data came
from 72 interviews and 18 focus group discussions.

3.2 Measures

Family structure was assessed through the Family Background Questionnaire. Mathematics
achievement was measured using a standardized 50-item test (KR-20 = 0.84).

3.3 Data Analysis

Quantitative: Pearson correlation, ANOVA, multiple regression (SPSS 27). Qualitative:
Thematic analysis (NVivo 14).

4. RESULTS

4.1 Descriptive Statistics

Mean family size was 7.8 children (range = 2-18). Polygamous families constituted 38.5% (n
= 554) of the sample. Parental marital status: married together (78.0%), widowed (13.0%),
separated/divorced (9.0%).

Table 1: Mathematics Performance by Family Size.

Family Size Category | N | Mean Score | SD
Small (<5 children) 389 | 28.7 104
Medium (6-8 children) | 619 | 24.3 10.8
Large (=9 children) 432 ] 20.1 9.7
www.ijarp.com
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*Note: ANOVA: F(2,1437) = 78.45, p < .001; All pairwise comparisons significant at p <
.001*
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Based on the statistical parameters (r = -0.31, p < 0.001, n = 1,440), a professional scatter plot

accurately depict the negative correlation between Family Size and Mathematics Score.

Statistical Interpretation

1. Correlation Coefficient (r = -0.31): Indicates a moderate negative linear relationship.
As family size increases, mathematics scores tend to decrease.

2. Significance Level (p < 0.001): The relationship is highly statistically significant,
meaning it is extremely unlikely to have occurred by chance.

3. Sample Size (n = 1,440): A robust sample size that ensures the reliability of the

observed trend line.

Plot Features

1. Jittered Scatter Points: Since family size is represented as discrete integer values, a
slight horizontal jitter has been applied to prevent points from completely overlapping,
making the density of the 1,440 students clearly visible.

2. Regression Line: A clear downward-sloping trend line highlights the negative linear
relationship.

3. Layout & Styling: Standardized axes (Family Size from $0$ to $16$ and Mathematics

Score from 0 to 40) with a clean grid layout for maximum readability.

Table 2: Mathematics Performance by Family Type

Family Type | N | Mean Score | SD | t-value | p-value | Cohen's d
Monogamous | 886 | 26.8 109 | 8.92 <.001 ]0.47
Polygamous | 554 | 22.3 10.1

Table 3: Mathematics Performance by Parental Marital Status.

Marital Status N Mean Score | SD
Married, living together | 1,123 | 25.6 11.0
Widowed 187 |214 10.2
Separated/Divorced 130 |20.7 9.8

*Note: ANOVA: F(2,1437) = 42.16, p < .001*

Table 4: Mathematics Performance by Birth Order. (Bivariate)

Birth Order | N Mean Score | SD

First-born 489 | 27.4 11.2
Middle-born | 553 | 23.8 10.5
Last-born 398 | 24.1 10.9

*Note: ANOVA: F(2,1437) = 14.82, p < .001*
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3.2 Hypothesis Testing

Hos: Rejected. Family structure significantly affects mathematics performance. Family size (F
=78.45, p <.001) and parental marital status (F =42.16, p <.001) showed significant effects.
In regression controlling for other variables, family size (f = -.12, p <.001) and family type
(B=-.07, p=.016) remained significant.

4.3 Qualitative Findings

Focus group discussions revealed the mechanisms underlying family structure effects. A
student from a polygamous family in Gombe explained:

"My father has three wives and 14 children. He cannot afford to buy books for all of us. The
older ones get priority because they will finish school sooner. The younger ones—we share
books, we share uniforms. There is no quiet place to study at home because many people are
always around. My mother wants me to do well, but she has five children and all the
housework. She cannot give me the time my friend's mother gives him." (Student, SSS II,
Gombe, male)

A teacher from Yobe added:

"We see it clearly. Children from polygamous homes often come to school hungry, tired,
without materials. Not always—some polygamous families are well-organized and provide
well for all children. But typically, resources are stretched thin. The mothers are preoccupied
with domestic work and childcare. There is less individual attention. And sometimes, there is
favoritism—the father invests more in children of the favorite wife." (Teacher, Yobe, female,

8 years’ experience)

4.4 DISCUSSION

4.4.1 Family Size Effects

The finding that family size correlated negatively with mathematics achievement (r = -.31, p
< .001) strongly supports resource dilution theory (Blake, 1989; Downey, 1995). Students
from large families (=9 children) scored 8.6 points lower than those from small families (<5
children), a difference of approximately 0.75 standard deviations.

This finding aligns with Nigerian studies by Okunola and Obot (2024), who found family
size effects of similar magnitude in Osun State, and Nwachukwu (2007), who found
correlations of -.28 in Imo State. The finding also supports international evidence from Blake
(1989) and Downey (1995).

However, the magnitude of the effect (r =-.31) is somewhat larger than the typical effect size

of r = -.10 to -.20 reported in developed country contexts (Steelman et al., 2002).
www.ijarp.com
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This supports the theoretical proposition that resource dilution effects are stronger in
resource-constrained settings. In North-East Nigeria, where absolute resources are limited,
each additional child represents a more significant dilution than in wealthier contexts.

The finding contrasts with studies that have found no family size effects after controlling for
unobserved heterogeneity. Guo and VanWey (1999), using sibling fixed-effects models,
found that family size effects were substantially reduced. Our study did not employ sibling
fixed-effects, so we cannot rule out selection explanations. However, the qualitative data
strongly support resource dilution as the causal mechanism, with students explicitly
describing how additional siblings reduce available resources.

4.4.2 Polygamy Effects

The finding that students from monogamous families outperformed those from polygamous
families (26.8 vs. 22.3, t = 8.92, p < .001) supports the limited research on polygamy's
educational effects. This finding aligns with Maghra, Galadima, and Rufus (2019) in Taraba
State, who found similar differences in agricultural science achievement. The finding
also supports Glick and Sahn's (2000) research in Guinea, which found lower enrollment
rates for children in polygamous households.

The qualitative data revealed mechanisms: divided paternal attention, constrained maternal
time, and stretched financial resources. A student from a polygamous family explained: "My
father has three wives and 14 children. He cannot afford to buy books for all of us."
This supports the resource dilution mechanism and extends it to polygamous family
structures.

However, this finding contrasts with Alderman and King (1998), who found no significant
polygamy effects after controlling for household resources in Pakistan. They argued that
polygamy is correlated with other household characteristics (wealth, region) that explain the
apparent effect. In our study, polygamy remained significant in regression even after
controlling for family income and father's occupation (B = -.07, p = .016), suggesting an
independent effect. However, we cannot rule out unmeasured confounding.

The finding also contrasts with some Nigerian studies. Asanre et al. (2024) found no
significant differences between monogamous and polygamous families in Ogun State, a
predominantly Christian region where polygamy is less common. This regional difference
suggests that polygamy's educational effects may vary by context, perhaps depending on how

resources are distributed within polygamous households.

WwWw.ijarp.com



http://www.ijarp.com/

International Journal Advanced Research Publication

4.4.3 Parental Marital Status Effects

The finding that students from intact, married-together families scored highest (M = 25.6),
followed by widowed (M = 21.4) and separated/divorced families (M =
20.7) alignswith extensive research documenting the educational advantages of two-parent
families (Amato, 2005; McLanahan & Sandefur, 1994).

This finding supports Asanre et al. (2024), who found that "both single and dual parent types
have diverse impact on students' academic performance" (p. 5). It also aligns with the work of
Sun and Li (2001), who found that family disruption negatively affects educational outcomes
through reduced parental involvement and economic resources.

However, the finding that widowed families (M = 21.4) and separated/divorced families (M =
20.7) were not significantly different from each other (p = .67) contrasts with some studies
that find worse outcomes for divorced families due to conflict (Amato, 2005). In the North-
East context, widowhood is often associated with conflict-related deaths (Boko Haram
insurgency), which carries different dynamics than divorce. Bereaved families may receive
community support that separated families do not.

4.4.4 Birth Order Effects

The finding that birth order was significant in bivariate analysis (F = 14.82, p < .001) but
non-significant in regression (B = -.04, p = .139) is consistent with the resource dilution
framework. When family size is controlled, birth order per se does not predict achievement.
This supports Steelman et al. (2002), who argued that birth order effects are largely an
artifact of family size.

This finding contrasts with the confluence model of Zajonc and Markus (1975), which
predicts persistent birth order effects even controlling for family size. Our finding
also contrastswith Nigerian studies that found significant birth order effects (Nwachukwu,
2007). The discrepancy may reflect different analytical methods: Nwachukwu did not control
for family size in multivariate analysis.

The finding that first-born children had the highest bivariate mean (27.4) but last-born
children (24.1) were not significantly different from middle-born (23.8) partially supports the
idea that first-born children receive parental attention advantages, but the absence of a last-
born disadvantage (as predicted by the confluence model) suggests that in large families, last-
born children may receive compensatory attention.

The finding that students from polygamous families underperform compared to those from
monogamous families, even controlling for income, suggests that resource dilution

mechanisms operate beyond simple economics. In polygamous families, maternal attention

WwWw.ijarp.com



http://www.ijarp.com/

International Journal Advanced Research Publication

and support are divided among more children, and co-wife dynamics may affect resource
allocation (Steelman et al., 2002).

The strong negative effect of family size supports resource dilution theory (Blake, 1989;
Downey, 1995). Each additional child spreads parental resources more thinly, potentially
reducing educational investment per child. This finding has particular relevance for North-
East Nigeria, where fertility rates are among the continent's highest.

The non-significant effect of birth order in regression (B = -.04, p = .139) suggests that when
family size is controlled, birth order per se does not predict achievement. This contradicts
some prior research and suggests that absolute resource availability matters more than ordinal

position.

5. CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

Family structure significantly shapes mathematics achievement in North-East Nigeria.
Students from large families, polygamous families, and disrupted family structures face
compound disadvantages. Resource dilution mechanisms—divided attention, stretched

finances, maternal time constraints—explain these effects.

5.2 Recommendations

1 Family Planning Integration: State ministries of health and education should
collaborate on family planning education integrated with school parent programs,
emphasizing the relationship between family size and educational investment per child.

2 Targeted Support: Schools should identify and support students from polygamous and
large families through extra tutoring, mentoring, and material assistance.

3  Further Research: Longitudinal studies should track how family structure effects
accumulate over time and examine within-polygamous family dynamics (e.g., birth order

among mothers' children).
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