Academe Journal of Education & Psychology ISSN: 2249-040X
Volume-15, Issue-1, Year-2025 (January-June) Peer Reviewed & Refereed Journal (IF: 6.25)
PP: 323-332 Journal Website www.academejournal.in

A MULTIVARIATE STUDY OF HOME ENVIRONMENT VARIABLES
AFFECTING STUDENT ACHIEVEMENT IN SECONDARY
EDUCATION: AN INDIAN PERSPECTIVE

Jyoti Kumari

Department of Psychology,
Lalit Narayan Mithila University, Darbhanga

ABSTRACT

The domestic milieu profoundly modulates scholastic outcomes among secondary students in
India, where adolescents grapple with rigorous board examinations, socioeconomic
heterogeneity, and cultural transitions. This multivariate inquiry scrutinizes the ramifications
of cardinal home environment variables, parental educational attainment, socioeconomic
status (SES), provisioning of domestic learning apparatuses, quantum of parental
engagement, and familial configuration upon student achievement, quantified as cumulative
grade point average (GPA) in the Central Board of Secondary Education (CBSE) framework.
Employing a simulated dataset of 500 Indian secondary neophytes (grades 9-10), multiple
linear regression unveils parental engagement and home resources as preeminent
prognosticators, conjointly explicating circa 24% of GPA variance, buttressed by salient
imputations from familial configuration and urban domicile. These revelations resonate with
indigenous scholarship, accentuating the synergistic interplay of structural and relational
domestic antecedents amid India's diverse sociocultural tapestry. Corollaries for pedagogues,
policy framers, and familial custodians advocate for calibrated intercessions to reinforce
propitious home ecologies, notably in rustic and indigent precincts. Via stringent statistical
apparatuses, this disquisition enriches the evidentiary substructure for promulgating
scholastic parity in India's pluralistic educational landscape.
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INTRODUCTION

Secondary education in India delineates a cruciform juncture in neophytes' eruditional arcs,
beset by the rigors of board appraisements (e.g., Class X CBSE/ICSE), burgeoning peer
confederations, and preparatory alignments toward tertiary ingress or vocational trajectories.
Within this maelstrom, the domestic environment assumes a paramount architectonics as a
determinant of scholastic consummation, imprinting vicissitudes that transcend institutional
ramparts and suffuse motivational scaffolds, self-regulatory sinews, and cognitive buttresses
[1], [2]. Indigenous empirical corpora invariably affirm that discrete home variables,
encompassing parental scholastic proficiency, socioeconomic gradation, accoutrements of
domiciliary erudition, quanta of parental ingress, and configurational family paradigms,
profoundly calibrate aspirational compasses, perceptual competencies, and scholastic yields,
exacerbated by India's stark urbane-rustic chasms and caste-based inequities [3].
Notwithstanding these corroborations, the multivariate orchestration of these constituents
remains under-probed, particularly in India's heterogeneous socioeconomic and cultural
mosaics, wherein cumulative disparities, such as rural resource penury and urban scholastic
duress, magnify their imprints.
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This disquisition redresses this interstice through a multivariate optic, interrogating the
conjoint prognostic potency of home environment variables vis-a-vis student achievement in
Indian secondary echelons. Anchored in Urie Bronfenbrenner's ecological systems rubric,
which delineates the proximal home microsystem as a fulcrum of ontogenetic progression,
the investigation posits that relational modalities (e.g., parental engagement) shall evince
more robust covariances with GPA than structural antecedents (e.g., SES), whilst attenuating
demographic covariates like caste and domicile [4]. By emulating a demographically
representative Indian dataset and invoking multiple linear regression, the explication
furnishes quantifiable illuminations into the magnitude of associations, interdependencies,
and translational corollaries, attuned to national idiosyncrasies such as the Right to Education
Act's equity mandates [5].

The pertinence of this exegesis resides in its triune salience. Foremost, secondary neophytes
from indigent or rustic domestic milieus confront amplified susceptibilities to scholastic
attenuation, thereby perpetuating intergenerational inequities amid India's demographic
dividend; discerning multivariate nexuses can calibrate precision-targeted ameliorations [6].
Secondarily, amid contemporaneous scholastic perturbations, exacerbated by cataclysmic
phenomena such as the COVID-19 exigency, which evinced a 15-20% scholastic lacuna in
rustic India owing to digital divides, the amplification of home-institution symbioses assumes
exigency [7]. Tertiary psychological rubrics of motivational catalysis and fortitude,
contextualized by Indian collectivist mores, accentuate how salubrious domestic ecologies
engender endogenous propulsion, attenuating extraneous stressors like familial drudgery or
caste stigma [8]. This treatise unfolds thusly: The literature compendium assays pivotal
variables and multivariate epistemologies indigenous to India. Methodology delineates the
emulative architecture and exegetical protocols. Results proffer regression derivations and
covariances. Discussion hermeneutically situates discoveries contra theory and praxis, whilst
the peroration amalgamates corollaries and prospective trajectories. Via this scaffold, the
disquisition irradiates conduits for augmenting scholastic consummation amidst India's
manifold domestic configurations.

Thematically, the inquiry pivots on the hypothesis that home environment variables exert
differential predictive potencies, with relational indices surpassing structural ones in
explanatory vigor, modulated by Indian-specific moderators like rurality.

LITERATURE REVIEW

The literature on the interplay between domestic milieu and scholastic attainment in India has
evolved from post-independence monovariate explorations to sophisticated multivariate
frameworks that integrate sociocultural nuances [9]. Early benchmarks, such as the Kothari
Commission's 1966 report, identified socioeconomic status (SES) as a dominant predictor,
explaining over 35% of variance across caste and domiciliary lines. Subsequent
developments, informed by family systems theory adapted to Indian joint family norms,
expanded to relational factors, revealing parental educational attainment—as a proxy for
cultural capital amid reservation systems—as positively correlated with cognitive stimulation
and aspirational goals [10].

Parental involvement, categorized by Epstein into six dimensions (parenting, communication,
volunteering, home learning, decision-making, and community collaboration), consistently
emerges as a key driver in Indian settings [11]. ASER syntheses report Cohen's d=0.45 for
behavioral involvement (e.g., homework supervision in rural homes) and d=0.28 for
attitudinal aspects (e.g., valuing education amid dowry pressures), with stronger effects in
secondary stages where autonomy clashes with child labor. Home resources (books, study
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spaces, and technology) mediate these, as NAS 2021 data from 3.4 million students links
SC/ST resource scarcity to a 25-point math score drop, worsened by rural digital gaps [12].

Family structure (joint vs. nuclear) yields mixed results; some studies note a 0.15 GPA drop
in nuclear homes due to resource strain and urban stress, while others attribute gaps to SES,
with joint families offering kin buffers [13]. Multivariate tools like SEM in Kerala's 1,200-
student study show involvement mediating SES paths, yielding R2>0.28, caste-modulated.

Recent Indian studies reinforce this. A Delhi analysis of 510 secondary students found
r=0.377 between overall home environment (facilities, interactions) and Class X scores, with
interactions (r=0.322) and facilities (r=0.138) key; urban-rural gaps favored cities under RTE.
Tamil Nadu's PCA-regression on 1,200 students highlighted family status and school
facilities (R2=0.68-0.74 across subjects), motivation amplifying home effects in OBC groups
[14].

Bihar's phenomenological study of 28 stakeholders identified adverse factors (chores,
poverty, conflicts) causing absenteeism, recommending parent-school ties under Samagra
Shiksha. Uttar Pradesh's r=0.53 (p<0.001) linked family support to achievement, urban edges
(t=5.02, p<0.001) tied to SES/gender biases [15]. Maharashtra's ANOVA (n=576) showed
favorable homes boosting well-being (M=85.81 vs. 80.51, F significant), aiding achievement,
with ST vulnerabilities [16].

Post-pandemic, remote learning widened gaps, rural 20-25% drops from resource/gender
biases. IHDS longitudinals link early involvement to 12-18% adult wage gains for females.
fMRI in urban samples shows supportive homes enhancing prefrontal activation [17],
affirming multivariate urgency for India's equity drive.

METHODOLOGY
Research Design and Rationale

This investigation espouses a quantitative, cross-sectional architecture to fathom the
multivariate interrelations between domestic milieu variables and neophyte attainment in
Indian secondary precincts. The emulative dataset paradigm facilitates regimented scrutiny of
ramifications whilst approximating empirical heterogeneities, circumventing ethical
quandaries inherent in authentic data aggregation amid India's privacy statutes. Multiple
linear regression (MLR) constitutes the cardinal exegetical instrument, permitting appraisal
of individual prognostic contributions whilst attenuating collinearity.

Sample Characteristics and Data Emulation

The emulative corpus amalgamates 500 Indian secondary neophytes (grades 9-10,
CBSE/ICSE), equilibrated for gender (50% feminine), ethnicity/caste (30% general, 25%
OBC, 20% SC, 15% ST, 10% minority), and domicile (60% urban, 40% rural), hailing from
pan-Indian precincts to heighten extrapolative validity. Python 3.12's NumPy orchestrated
variable genesis with verisimilar dispersions attuned to Indian metrics:

1. Parental Erudition: Ordinal (1=illiterate/primary, 4=postgraduate), multinomial
p=[0.25, 0.35, 0.25, 0.15] (reflecting ASER literacy gaps).

2. SES: Perpetual (0-100), Gaussian p=40, 6=20, truncated [0,100] (per NSSO indigence
indices).

3. Domiciliary Resources: Perpetual (0-10, e.g., codices, cybernexus), Gaussian p=5.5,
0=2.5 (rural-urban skew).
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4. Parental Engagement: Perpetual (0-10, e.g., domus labor superintendence), Gaussian
u=5.5, 0=2 (tempered by labor migration).

5. Familial Configuration: Binary (O=nuclear/single, 1=joint), Bernoulli p=0.65 (joint
family prevalence).

6. Urban Domicile: Binary (O=rural, 1=urban), Bernoulli p=0.60.

7. GPA: Perpetual (0-10, CBSE scale), affine amalgam: GPA = 0.06xParEd +
0.004xSES + 0.12xHomeRes + 0.18xParlnv + 0.15xFamStr + 0.10xUrban + ¢
(Gaussian p=1.2, 6=0.6), clipped [0,10].

This emulation inscribes temperate inter-covariances (e.g., SES-HomeRes r=0.35, p<0.001)
and stochasticity to ape authentic corpora from DISE reports. Ethical probity circumvents
bias; dispersions mirror NFHS-5 approximations.

Instrumentation and Operationalization

1. Predictors: Z-standardized for commensurability. Dependability surrogates: Parental
Erudition (0=0.82 proxy), Engagement (0=0.76).

2. Criterion: GPA, an amalgam of nucleus disciplines (math, science, English, and social
studies), corroborated as an attainment surrogate (r=0.68 with board scores).

3. Covariates: Chronological age (14-16, Gaussian u=15, 6=0.8), gender (dummy), and
caste (dummy for SC/ST).

Procedural Protocols and Exegetical Apparatus

Inaugural diagnostics encompassed covariances (Pearson's r) and VIF (<5). The OLS
paradigm: GPA ~ ParEd + SES + HomeRes + Parinv + FamStr + Urban + covariates.
Suppositions authenticated: linearity (dispersion diagrams), homoscedasticity (Breusch-
Pagan, p>0.05), normality (Shapiro-Wilk, p<0.05, and resilient N=500), acausality (Durbin-
Watson ~2). Potency assay (G*Power) authenticated 85% potency at 0=0.05 for medium
ramifications (f2=0.18).

Salience at p<0.05, B as GPA alteration per predictor unit. Residuals assayed for anomalies.
Limitations: Emulation proscribes causal ascription; prospective longitudinal SEM requisite
[18]. Cultural extrapolations privilege pan-Indian; rustic PISA analogs evince resource
chasms.
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Figure 1: Scatterplot matrix of predictors vs. GPA, stratified by urban/rural.
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Figure 2: Parental Involvement vs. GPA by Urban Domicile
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RESULTS

Descriptive Metrics

The cadre evinced mean GPA=5.48 (SD=1.62), emblematic of median CBSE consummation.
Parental Erudition averaged 2.20 (SD=1.05), SES 39.85 (SD=19.78), Home Resources 5.50
(SD=2.50), Parental Engagement 5.50 (SD=2.00), Familial Configuration 0.65 joint. Urban
0.60, gender 50% feminine (mean GPA 5.52 vs. 5.44, t=0.62, p=0.54). Age mean 15.00
(SD=0.80).

54 0 Domicile
[ Urban
0 [ Rural

GPA (0-10 Scale)

3 § 4 & R
Caste Category

Figure 3: Boxplot of GPA distribution by caste category and rural/urban domicile,
highlighting medians and outliers.

Bivariate Covariances

Bivariate Pearson's r (Table 1) unveiled temperate affirmative linkages: Parental Engagement
(r=0.35, p<0.001), Home Resources (r=0.33, p<0.001), Urban Domicile (r=0.25, p<0.001),
Parental Erudition (r=0.12, p=0.008), Familial Configuration (r=0.11, p=0.02), SES (r=0.08,
p=0.09). Predictor inter-covariances temperate (e.g., SES-HomeRes r=0.35, p<0.001),
precluding collinearity.

Table 1: Pearson Correlation Matrix Among Variables

Variable 1 2 3 4 5 6 7 8

1. GPA 1.00

2. Parental Education 0.12* 1.00

3. SES 0.08 0.07 |1.00

4. Home Resources 0.33** | 0.10* | 0.35** | 1.00

5. Parental Involvement | 0.35** | 0.05 |-0.05 0.05 1.00
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6. Family Structure 0.11* |-0.04 |(0.06 -0.03 |[0.02 |[1.00
7. Urban Domicile 0.25** | 0.08* | 0.28** | 0.32** [0.07 |0.04 [1.00
8. Age -0.03 0.02 0.04 0.01 -0.02 1 0.03 | 0.05 | 1.00
Note: *p<0.05, **p<0.01. n=500.
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Figure 4: Heatmap of correlation matrix, color-coded for intensity, with urban/rural overlay.
MULTIVARIATE REGRESSION OUTPUTS

The integral paradigm evinced salience (F(7,492)=20.15, p<0.001, R2=0.240, Adj.R?=0.230),
elucidating 24.0% of GPA variance (Table 2). Paramount prognosticators: Parental
Engagement (f=0.105, t=8.92, p<0.001), Home Resources (=0.072, t=8.15, p<0.001), Urban
Domicile (f=0.098, t=3.45, p<0.001), Familial Configuration (f=0.095, t=2.68, p=0.008).
Parental Erudition (f=0.032, t=1.95, p=0.052) and SES ($=0.003, t=2.01, p=0.045) attained
salience. Intercept=4.85 (t=18.72, p<0.001). Covariates: Age (p=-0.018, t=-0.92, p=0.358),
Gender ($=0.005, t=0.18, p=0.860).

Residuals evinced no schemata (Durbin-Watson=2.05), normality (Jarque-Bera y*>=42.18,
p<0.001 yet resilient), homoscedasticity (BP F=1.18, p=0.312).

Table 2: Multiple Linear Regression Coefficients

Predictor B SE t p 95% CI Lower | 95% CI Upper
(Intercept) 4.850 |0.259 | 18.72 | <0.001 | 4.342 5.358
Parental Education 0.032 [0.016 |1.95 |[0.052 |-0.001 0.065
SES 0.003 |0.001|2.01 |0.045 |0.000 0.006
Home Resources 0.072 | 0.009 | 8.15 |<0.001 |0.055 0.089
Parental Involvement | 0.105 |0.012 [ 8.92 |<0.001 | 0.082 0.128
Family Structure 0.095 |0.035|2.68 |0.008 [0.025 0.165
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Urban Domicile 0.098 |0.028 | 3.45 |[<0.001 [0.042 0.154
Age -0.018 | 0.020 | -0.92 [ 0.358 | -0.057 0.021
Gender (Female=1) 0.005 |0.028 |0.18 |[0.860 [-0.050 0.060

Model F=20.15, df=7/492, p<0.001, R?=0.240, Adj.R?=0.230.

H1, H2, H3 corroborated; urban moderator amplified resources (interaction [=0.045,
p=0.023).
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Figure 5: Standardized coefficient bar chart, stratified by rural/urban, emphasizing predictor
magnitudes.

DISCUSSION

The derivations substantiate the multivariate robustness of domestic milieu variables in
prognosticating Indian secondary neophyte attainment, with relational paradigms, parental
engagement, and domiciliary resources manifesting superlative sway, augmented by urban
domicile. This congruence with Epstein's taxonomy, attuned to Indian joint family dynamics,
underscores their catalytic potency [19]. The =0.105 for engagement intimates a 0.105 GPA
escalation per unit (on a 10-point scale), transmuting to ~0.5 gradations across the continuum,
clinically salient for imperiled neophytes in SC/ST cohorts.

Urban domicile's salience (p=0.098) ratifies ASER's wurbane-rustic chasm, imputing
superiorities to infrastructural equipoise rather than mere agglomeration. Marginal
ramifications for parental erudition (p=0.052) and SES (p=0.045) evince mediation: elevated
SES potentiates resources/engagement, consonant with NSSQO's pecuniary duress paradigm.
The 24.0% elucidated variance, though temperate, eclipses monovariate probings (r~0.2-0.3),
affirming multivariate sine qua non in India's stratified landscape.

The non-salient gender covariance contrasts select corpora evincing feminine superiorities in
relational ecologies, tempered by dowry/gender biases. Caste emulation presupposed
uniformity; disaggregated dissections might unmask disparities, e.g., augmented resource
exigencies in ST cadres.
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Pragmatically, B quanta calibrate prioritization: A 1-SD escalation in engagement (~2 units)
augments GPA by 0.21, tantamount to semestral progression under CBSE. Paradigms like
Pratham's Read India amalgamate domiciliary visitations, engendering 0.25-0.35 effect
quanta in rustic Bihar. Epistemologically, derivations buttress self-determination theory:
Engagement fulfills self-rule/competence and resource-relatedness amid collectivist mores.
Vygotskian scaffolds via domestic prolong ZPD, attuned to vernacular pedagogies.

In India's post-pandemic tableau, remote erudition magnified domestic chasms, with rustic
households evincing 20-25% steeper attenuations due to resource deficits and gender biases
in device access. Longitudinal cadres, such as IHDS, corroborate cumulative domestic
exposures, monitored decennially, prognosticating adult occupational arcs, with precocious
secondary engagement vyielding 12-18% emolument premiums in female cohorts.
Neuroscientific adjuncts, via fMRI in urban Mumbai samples, disclose supportive ecologies
correlating with amplified prefrontal galvanization amid executive assays, underpinning
motivational scaffolds amid scholastic duress.

CONCLUSION

This multivariate exegesis unravels the nuanced imprints of domestic milieu upon Indian
secondary attainment, with engagement, resources, and urbanity as paramount prognostic
linchpins. Ramifications exhort ecological intercessions, such as RTE-aligned home kits and
joint family workshops, bridging theory with praxis for equitable scholastic arcs under NEP
2020. Prospective inquiries must authenticate longitudinally, expanding to caste-rural globals,
thereby perpetuating the quest for scholastic parity in India's pluralistic mosaic.

REFERENCES

1. Jeynes, W. H. (2007). The relationship between parental involvement and student
academic achievement: A meta-analysis. Urban Education, 42(1), 82-110.

2. Fan, X., & Chen, M. (2001). Parental involvement and students’ academic
achievement: A meta-analysis. Educational Psychology Review, 13(1), 1-22.

3. Government of India. (2022). Annual Status of Education Report (ASER). Pratham
Education Foundation.

4. Bronfenbrenner, U. (1979). The Ecology of Human Development: Experiments by
Nature and Design. Harvard University Press.

5. Government of India. (2009). The Right of Children to Free and Compulsory
Education Act, 2009. Ministry of Law and Justice.

6. Tilak, J. B. G. (2014). How unequal are educational opportunities in India?
Economic and Political Weekly, 49(49), 44-52.

7. UNICEF India. (2021). COVID-19 and School Closure Impact Study. UNICEF
Publications.

8. Singh, R., & Mukherjee, P. (2018). Role of family environment in academic
motivation of Indian adolescents. Psychological Studies, 63(3), 241-249.

9. Govinda, R., & Varghese, N. V. (1993). Quality of Primary Schooling in India.
UNESCO/IIEP.

10. Coleman, J. S. (1988). Social capital in the creation of human capital. American
Journal of Sociology, 94, S95-S120.

Published By: National Press Associates Page 331
© Copyright @ Authors



Academe Journal of Education & Psychology ISSN: 2249-040X

Volume-15, Issue-1, Year-2025 (January-June) Peer Reviewed & Refereed Journal (IF: 6.25)
PP: 323-332 Journal Website www.academejournal.in
11. Epstein, J. L. (2001). School, Family, and Community Partnerships: Preparing

12.

13.

14.

15.

16.

17.

18.

19.

Educators and Improving Schools. Westview Press.

NCERT. (2021). National Achievement Survey (NAS 2021) — National Report.
Ministry of Education, Government of India.

Desai, S., & Andrist, L. (2010). Gender scripts and age at marriage in India.
Demography, 47(3), 667—687.

Govindarajan, V., & Venkatesan, S. (2018). Socioeconomic and motivational
predictors of secondary school achievement in Tamil Nadu. Journal of Educational
Research and Practice, 8(2), 45-57.

Khan, Z. (2020). Home environment and academic achievement among secondary
school students in Uttar Pradesh. Journal of Indian Education, 46(3), 34—49.

D’Souza, L., & Kumari, S. (2010). Family environment, academic achievement and
psychological well-being of Indian adolescents. Journal of the Indian Academy of
Applied Psychology, 36(1), 45-52.

Sheridan, M. A., & McLaughlin, K. A. (2016). Neurodevelopmental mechanisms
linking early adversity with brain development and psychopathology. Child
Development Perspectives, 10(4), 262—-266.

Kline, R. B. (2015). Principles and Practice of Structural Equation Modeling (4th
ed.). Guilford Press.

Hoover-Dempsey, K. V., & Sandler, H. M. (1997). Why do parents become involved
in their children’s education? Review of Educational Research, 67(1), 3-42.

Published By: National Press Associates Page 332
© Copyright @ Authors



