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Abstract

This study examined the measurement invariance of an affective engagement scale across gender and school
location among secondary school students in Cross River State, Nigeria. The study was premised on the
critical role of affective engagement in educational equity and quality. Three research purposes, each with
corresponding research questions and hypotheses, were formulated in the study. We used a stratified random
sampling to select 500 respondents from a diverse group of students (gender and school location). The
Student Engagement Instrument by Appleton et al. (2006) was the instrument adopted for data collection.
The instrument underwent a validation process, resulting in the removal of items 2 and 15. Data were
collected personally and with the help of research assistants through the administration of the instrument to
the sample students. We employed multi-group confirmatory factor analysis (MG-CFA) to assess whether the
instrument functions equivalently across male and female students, as well as across urban, suburban, and
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rural school contexts. The scale’s internal structure was validated using reliability indices (Cronbach’s alpha
and McDonald’s omega), composite reliability, and confirmatory factor analysis. The results indicated an
acceptable model fit and reliability. The MG-CFA confirmed complete configural, metric, scalar, and strict
invariance across both gender and location groups. These established that the affective engagement construct
was interpreted similarly across subpopulations. Latent mean comparisons showed minor variations in
emotional engagement between groups, suggesting the scale’s robustness for fair comparisons. These findings
support the use of the scale for equitable assessment of student engagement and highlight the importance of
psychometrically validated instruments in diverse educational contexts. The study recommends gender-
sensitive engagement monitoring, context-specific interventions at school locations, and the integration of the
instrument into policy-level evaluation frameworks.
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Introduction

Student engagement refers to the level of active involvement, interest, commitment, and enthusiasm students
exhibit in their learning processes. It encompasses cognitive, behavioral, emotional, and particularly affective
dimensions. At its core, it reflects how students think, act, and feel about their education. Engaged students
are motivated, attentive, and invested in their academic work. They often show curiosity and ownership over
their learning (Boulton et al., 2019; Reschly & Christenson, 2012). The concept is dynamic and multifaceted,
shaped by both individual characteristics and environmental factors, such as teaching methods, classroom
culture, and institutional support. It goes beyond attendance or participation to involve deeper emotional and
psychological investment in learning.

Affective Dimension of Engagement

Pickford (2016) and Mandernach et al. (2011) define engagement as the degree of attention, curiosity, interest,
optimism, and passion that students demonstrate. Zhang and Hyland (2023) and Glaser et al. (2023)
emphasize that while engagement includes behavioral and cognitive elements, its most critical aspect lies in
the affective dimension. Boulton et al. (2019) and Reschly and Christenson (2012) define affective
engagement as the emotional connection students feel toward their learning environment, encompassing a
sense of belonging, curiosity, enjoyment, and overall positive feelings toward school. Martinez-Yarza et al.
(2024) and Yang et al. (2021) also demonstrate that affective engagement has a significant influence on
academic motivation, persistence, and well-being, thereby laying the groundwork for broader improvements
in educational quality and equity.

When students are affectively engaged, they feel valued, supported, and genuinely curious about their studies.
This emotional engagement helps turn learning from a passive responsibility into a meaningful, self-driven
endeavor. Students with a strong feeling of belonging are more likely to engage actively, display perseverance
in the face of academic problems, and develop favorable attitudes about school. Martinez-Yarza et al. (2024)
highlighted that adolescents who feel emotionally protected, supported, and appreciated in school
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environments tend to display increased curiosity, drive, and academic resilience. Such an emotional
commitment fosters a sense of purpose and identity within educational settings.

The relationship between emotional engagement and learning underscores the necessity for inclusive and
supportive settings. Such an atmosphere promotes students’ personalized experiences and meets global
education objectives like the United Nations’ Sustainable Development Goal 4: Ensure inclusive and equitable
quality education and promote lifelong learning opportunities for all (UNESCO, 2017). Encouraging
involvement is especially crucial in the context of socioeconomic and geographical diversity, such as in
Nigeria, where inequities in resources and access persist (Ako & James, 2018). Engaged students are more
likely to achieve academically, leading to improved career prospects and a more informed, equitable society
(Fredricks et al., 2004; Reschly & Christenson, 2012). Affective engagement functions both as an internal
motivator and a stabilizing force. It mitigates the effects of structural disparities in access and participation,
particularly in settings characterized by inequalities, such as urban—rural divides (Kahu, 2013; Wang &
Eccles, 2013). Students with strong emotional engagement are frequently organically driven, exhibit
persistent effort, and display perseverance. They also experience better psychological well-being, which
increases their self-esteem and ability for supportive peer and teacher connections (Barragan-Martin et al.,
2021; Hammoud & Kallas, 2025).

Measurement of Affective Engagement

Despite its conceptual relevance, quantifying emotional involvement has proved problematic, especially in
diverse or non-Western cultures. Several validated measures have been established (e.g., the Student
Engagement Instrument, the School Engagement Measure) that incorporate emotional and affective subscales
(Appleton et al., 2006; Wang et al., 2011). However, these measures were largely created in Western,
individualistic societies and reflect beliefs about emotional expression and autonomy that may not accord
with African situations (Mpofu, 2002). Recent comparative efforts, such as the adaptation of the University
Student Engagement Scale in Ethiopia (Assefa et al., 2025), have shown the importance of contextualizing
engagement constructs. Likewise, the Feedback Engagement Scale developed by Gan et al. (2025)
incorporated affective elements and confirmed measurement invariance across genders, emphasizing the
multidimensionality of engagement.

Measuring emotional involvement properly is crucial to correcting these discrepancies. Psychometrically
robust instruments that work equivalently across demographic factors (e.g., gender, school location) are
necessary. This guarantees that emotional and motivational variations among pupils are effectively identified
and handled. In Cross River State, Nigeria (a state marked by pronounced urban—rural disparities), it is
crucial to determine whether such measurement tools operate equivalently. Invariance testing provides a
foundation for evidence-based decisions that reflect the diverse experiences of learners and promote
educational equity.

Literature Review

Measurement invariance guarantees that an instrument captures the same underlying concept across
demographic differences, such as gender, school type, or area (Byrne & van de Vijver, 2010; Tadesse & Gillies,
2017). Without it, group comparisons risk being affected by measurement bias. This is especially crucial with
regard to emotional interaction, as sociocultural norms may determine how feelings are received or
communicated. Studies such as those by Carranza Esteban et al. (2025) and Assefa et al. (2025) used multi-
group confirmatory factor analysis (MG-CFA) to establish configural, metric, and scalar invariance across
origin and gender for emotional engagement scales. Their findings underscore the importance of
methodological rigor in cross-cultural validation (Gutiérrez et al., 2016; Musso et al., 2022). In Nigeria,
educational inequities along urban—rural lines affect infrastructure, access to competent instructors, and
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learning results. Urban schools often benefit from superior resources, whereas rural schools sometimes
confront teacher shortages, inferior facilities, and lower performance results (Nworgu & Nworgu, 2013; Ugwu
et al., 2025). These gaps disproportionately affect rural students, especially girls, resulting in lower
engagement, lower academic achievement, and lesser educational attainment (Adeyeye & Ighorojeh, 20109;
Oladunmoye et al., 2024).

Cultural practices further disadvantage rural girls. Factors such as early marriage, religious restrictions, and
domestic labor responsibilities lower school retention and affect self-esteem, engagement, and academic
motivation (Darma, 2017; Eweniyi & Usman, 2013; Ikechukwu et al., 2014; Nasidi & Wall, 2024). Even when
enrolled, girls may lack access to psychosocial support, role models, or infrastructure that supports emotional
engagement (Affum-Osei et al., 2019). Cross River State reflects these patterns. With both urbanized and
deeply rural communities, the state exhibits sharp contrasts in access, equity, and educational experience.
Nworgu and Nworgu (2013) highlight how structural neglect in rural Cross River State weakens engagement,
particularly for girls. The state’s demographic diversity makes it an ideal location for investigating how gender
and geography influence the validity of affective engagement measures (Ansong et al., 2016; Vermeiden et al.,
2019).

In diverse educational settings, the fairness and validity of measurement tools go beyond technical concerns
and represent ethical imperatives. Measurement invariance is a statistical feature that ensures a tool measures
the same concept across groups with comparable accuracy (Besta et al., 2024). Without it, comparisons might
be misleading. For instance, a scale could indicate actual emotional involvement in urban pupils but merely
conformity or societal norms in rural ones. Relying on techniques that presuppose universality without
demonstrating invariance risks obtaining incorrect findings and distorting the experiences of marginalized
learners. Mpofu (2002) argues that tools produced in Western settings typically fail to match with the cultural
realities of African learners. This mismatch leads to skewed statistics and poor policy choices, further
entrenching educational disparities (Musso et al., 2022; Ugwu et al., 2025).

The interplay of gender and school location has a significant influence on emotional involvement. Research
has indicated that gender socialization leads to males being encouraged to display assertiveness, whereas girls
are frequently encouraged to internalize emotional restraint (Kang’ethe et al., 2014; Oladunmoye et al., 2024).
These processes are amplified in rural contexts, where females confront more mobility constraints and
societal impediments to emotional expression in school (Affum-Osei et al., 2019; Psaki et al., 2022). In rural
Nigeria, emotional disengagement is often a consequence of neglect, both infrastructural and emotional.
Teachers in these places are overwhelmed, classrooms are under-equipped, and emotional support is
insufficient. This constellation of disadvantages underlines the urgent need for context-sensitive,
psychometrically valid measures that can reliably assess participation across these demographic differences
(Assefa et al., 2025; Gutiérrez et al., 2016; Tadesse & Gillies, 2017).

Although worldwide research has explored student engagement extensively, a key methodological gap exists
in establishing the measurement invariance of emotional engagement measures across gender and urban—
rural subgroups in low-income African settings. Most validation studies overlook subgroup disaggregation,
resulting in inaccurate cross-population comparisons (Ansong et al., 2016; Glaman & Chen, 2018; Ugwu et al.,
2025). The present research addresses this issue by focusing on Cross River State, Nigeria, and examining
whether an emotional engagement measure performs equivalently across gender and school location. It aligns
with the equality objectives of Sustainable Development Goal 4 and provides a methodological framework for
psychometric justice in other contexts in the Global South (Besta et al., 2024; Musso et al., 2022).
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Purpose of the Study, Research Questions, and Hypotheses
The purpose of this research was to:

1. Examine the factorial structure and internal consistency of the Affective Engagement Scale among
Nigerian secondary school students

2. Test for measurement invariance of the Affective Engagement Scale across gender (male and female)
and location (urban and rural) using MG-CFA

3. Assess the degree to which students’ affective engagement differs significantly across gender and
school location, after establishing measurement invariance

Research Questions
The following questions drove the study:

1. How does the Affective Engagement Scale demonstrate a valid factorial structure and acceptable
internal consistency among Nigerian secondary school students?

Question 1 aimed to validate the internal structure and reliability of the scale before its use in group
comparison.

2. To what extent does the Affective Engagement Scale exhibit measurement invariance across gender
(male and female) and school location (urban, suburban, and rural) among Nigerian secondary
school students?

3. How does affective engagement significantly differ among Nigerian secondary school students based
on gender and school location?

Research Hypotheses
The research tested the following hypotheses:
Hypothesis 1: The Affective Engagement Scale is not invariant across gender and school location.

This hypothesis aimed to test measurement invariance. It examined whether the Affective Engagement Scale
functions equivalently across groups and also sought to ascertain that observed differences are not a result of
measurement bias.

Hypothesis 2: There is no significant difference in affective engagement among Nigerian secondary school
students based on gender and school location.

This hypothesis aimed to examine group differences. It evaluated potential group differences after invariance
was confirmed.

Research Methods

This study employed a quantitative, cross-sectional survey design underpinned by a confirmatory
psychometric validation framework, integrating MG-CFA for measurement invariance testing. The design
aligns with the epistemological tradition of post-positivism, emphasizing objectivity, replicability, and the use
of statistical models to infer latent constructs across demographically distinct groups (Maulana et al., 2023;
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Pickford, 2016). Specifically, this design enables the evaluation of the construct validity and structural
equivalence of an affective engagement scale across gender and school locality (urban versus rural) within
secondary school contexts in Cross River State, Nigeria.

We employed a stratified multistage sampling technique to select participants from public secondary schools
within Cross River State, Nigeria. The sampling ensured a representative distribution across the three
educational zones (Ogoja, Ikom, and Calabar). We then performed further grouping stratified by urban,
suburban, and rural classification and gender composition.

Participants

A total of 525 students participated in the study by answering the adopted questionnaire instrument. The
sample size was deemed adequate based on the recommendations by Byrne (2012) and Kline (2016) for
robust MG-CFA necessary to ensure adequate power for testing configural, metric, scalar, and strict
invariance. Inclusion criteria were restricted to senior secondary school students (SS1 to SS3) aged 13 to 18
years, who provided informed consent, ensuring ethical conformity and minimizing potential selection bias.

Instruments

The affective engagement instrument used in the study was adopted from Appleton et al. (2006). The
instrument was titled Student Engagement Instrument. It underwent expert validation, pilot testing, and
iterative refinement. Items on the scale were anchored on a four-point Likert continuum ranging from
“strongly disagree” to “strongly agree,” capturing dimensions such as sense of belonging, emotional
connection, interest, and enthusiasm toward schooling. Prior to full deployment, Cronbach’s alpha was
conducted to ensure internal consistency of the instrument. The instrument was administered to 50
respondents who were not part of the main study. The reliability of the instrument was .87.

Trained research assistants under the supervision of school authorities administered the standardized paper-
based questionnaire in person. Instruments were administered in person to reduce non-response and
comprehension errors. All ethical considerations, including prior approval from the school authorities, were
observed. Participants and their guardians were briefed on the purpose of the research, confidentiality
measures, and their rights, in line with ethical protocols. We produced and administered 525 copies of the
instrument; 512 were returned, 12 of which were not well attended to, causing us to reject those copies.

Data Analysis

Retrieved instruments were coded accordingly using a Microsoft Excel sheet. The Excel sheet was then
imported into R4.5.1 for data analysis. The factorial structure of the scale was confirmed using CFA, evaluated
through robust model fit indices, including comparative fit index (CFI), Tucker-Lewis Index (TLI), root mean
square error of approximation (RMSEA), and standardized root mean residual (SRMR). To test for
measurement invariance, a hierarchical MG-CFA procedure was applied, sequentially testing configural,
metric, scalar, and strict invariance across gender and school location. This rigorous approach follows the
guidelines articulated by RaiZiené et al. (2021), who emphasized that establishing configural and metric
invariance is foundational to asserting cross-group validity in educational constructs. CFA was conducted
using structural equation modeling in R. The model was evaluated using robust indices: x2/df, CFI, TLI,
RMSEA, and SRMR. CFI/TLI = 0.90, RMSEA < 0.08, and SRMR < 0.08 were the acceptable thresholds. Once
scalar invariance was established, latent mean differences were estimated to evaluate whether students’
affective engagement levels significantly varied by gender and locality. These latent mean comparisons were
expressed in standardized effect sizes, allowing for meaningful cross-group interpretation of the results.
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Following the stepwise approach, scale invariance was tested across two variables: gender (male versus
female) and school location (urban versus rural). The following hierarchies were tested: configural invariance
(baseline model across groups), metric invariance (equal factor loadings), scalar invariance (equal intercepts),
and strict invariance (equal residual variances). Changes in CFI (ACFI < 0.01) and RMSEA (ARMSEA <
0.015) were employed as thresholds for determining invariance across nested models. Upon establishing
scalar invariance, latent mean differences in affective engagement were assessed using standardized mean
difference estimations (Cohen’s d) between gender and urban—rural groups. Significance was determined at
p < 0.05.

Results

In this section, we present the results of the study based on research questions and hypotheses. The analyses
examined the factorial structure, reliability, and measurement invariance of the Affective Engagement Scale
across gender and school location. Findings indicated that the scale demonstrated a strong factorial structure,
high internal consistency, and full measurement invariance across all tested groups. No significant differences
in affective engagement were observed between male and female students or across urban, suburban, and
rural schools. CFA results in Table 1a and 1b show that all items loaded strongly on their respective factors,
which confirms the validity of the five-factor model. Table 2 summarizes the descriptive statistics and
reliability estimates. It revealed consistently high internal consistency across subscales. Table 3 displays the
results of the MG-CFA. The results confirm full configural, metric, scalar, and strict invariance across gender
and location. Finally, Table 4 reports the latent mean comparisons. The analysis showed that affective
engagement did not differ significantly across demographic groups. These findings affirm the robustness,
reliability, and fairness of the Affective Engagement Scale for use among secondary school students in Cross
River State.

Research Question One

How does the affective engagement scale demonstrate a valid factorial structure and acceptable internal
consistency among Nigerian secondary school students? The purpose of this question was to validate the
internal structure and reliability of the affective engagement scale before using it in cross-groups comparison.
Tables 1a and 1b present the results of the statistical analysis.

Table 1a. Confirmatory Factor Analysis of the Affective Engagement Scale

Factor Item Standardized loading R2

Family relationship 32 0.938 (SE = 0.007, p < .001) 0.88
1 0.933 (SE = 0.007, p < .001) 0.87
12 0.927 (SE = 0.008, p < .001) 0.86
29 0.921 (SE = 0.009, p < .001) 0.85
20 0.914 (SE = 0.009, p < .001) 0.84

Feeling belonging 7 0.864 (SE = 0.014, p < .001) 0.75
4 0.842 (SE = 0.017, p < .001) 0.71
28 0.841 (SE = 0.017, p < .001) 0.71
14 0.835 (SE = 0.017, p < .001) 0.70
6 0.819 (SE = 0.019, p < .001) 0.67
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Factor Item Standardized loading R2
Motivation 25 0.900 (SE = 0.009, p < .001) 0.81
11 0.893 (SE = 0.010, p < .001) 0.80
17 0.889 (SE = 0.010, p < .001) 0.79
33 0.886 (SE = 0.011, p < .001) 0.78
34 0.885 (SE = 0.011, p < .001) 0.78
9 0.883 (SE = 0.011, p < .001) 0.78
0.881 (SE = 0.011, p < .001) 0.78
19 0.875 (SE = 0.012, p < .001) 0.77
18 0.866 (SE = 0.012, p < .001) 0.75
30 0.857 (SE = 0.013, p < .001) 0.73
Safety inclusion 35 0.893 (SE = 0.013, p < .001) 0.80
10 0.891 (SE = 0.013, p < .001) 0.79
27 0.888 (SE = 0.014, p < .001) 0.79
26 0.884 (SE = 0.013, p < .001) 0.78
School social relationships 24 0.829 (SE = 0.016, p < .001) 0.69
5 0.824 (SE = 0.016, p < .001) 0.68
23 0.818 (SE = 0.017, p < .001) 0.67
31 0.805 (SE = 0.019, p < .001) 0.65
13 0.803 (SE = 0.018, p < .001) 0.64
3 0.799 (SE = 0.020, p < .001) 0.64
22 0.794 (SE = 0.020, p < .001) 0.63
16 0.783 (SE = 0.019, p < .001) 0.61
21 0.755 (SE = 0.022, p < .001) 0.57

Note. SE = standard error.

Table 1b. Summary of Model Fit, Factor Correlations, and Discriminant Validity

Metric Model fit indices Factor . AVE HTMT
correlations

X2 (df = 485) 541.77 — — —
p-value .038 — — —

CFI 0.996 — — —

TLI 0.996 — — —
RMSEA 0.015 (90% CI [0.004, 0.022]) — — —
SRMR 0.026 — — —
Belonging—Motivation — 0.043 — 0.058
Belonging—Social — 0.023 — 0.034
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Factor

Metric Model fit indices . AVE HTMT
correlations

Belonging—Family — 0.039 — 0.050
Belonging—Safety — —0.048 — 0.064
Motivation—Social — -0.117 — 0.166
Motivation—Family — 0.042 — 0.051
Motivation—Safety — —0.062 — 0.079
Social-Family — —0.036 — 0.048
Social-Safety — 0.168 — 0.236
Family—Safety — —0.019 — 0.023
Belonging (AVE) — — 0.706 —
Motivation (AVE) — — 0.777 —
Social (AVE) — — 0.642 —
Family (AVE) — — 0.859 —
Safety (AVE) — — 0.790 —

Note: All loadings are significant at p < .001. R2 = squared multiple correlation. All HTMT values are below the
recommended threshold of 0.85. AVE = average variance extracted; CFI = comparative fit index; CI = confidence interval;
HTMT = heterotrait—monotrait ratio; RMSEA = root mean square error of approximation; SRMR = standardized root
mean square residual; TLI = Tucker—Lewis Index.

The analysis presented in Tables 1a and 1b aimed to examine the factorial structure of the Affective
Engagement Scale among Nigerian secondary school students. CFA was employed to assess the internal
structure and dimensional integrity of the scale. The results supported a five-factor model comprising family
relationship, feeling belonging, motivation, safety inclusion, and school social relationships. These factors
align with the theoretical domains of affective engagement as defined in the original instrument. All items
demonstrated strong standardized factor loadings, ranging from 0.755 to 0.938, and were statistically
significant (p < .001). The squared multiple correlations (R2), ranging from 0.57 to 0.88, indicated that the
corresponding latent factors explained a substantial proportion of item variance.

The overall model demonstrated excellent fit to the data, with x2s5) = 541.77, p = .038; CFI = 0.996; TLI =
0.996; RMSEA = 0.015 (90% CI [0.004, 0.022]); and SRMR = 0.026. These indices fall within the accepted
thresholds for well-fitting models, suggesting that the hypothesized structure provides an accurate
representation of the data. Evidence of convergent validity was found in the average variance extracted (AVE)
values for all five factors, which ranged from 0.642 to 0.859. Discriminant validity was supported by low
inter-factor correlations (ranging from —0.117 to 0.168) and heterotrait—monotrait (HTMT) ratios below the
recommended threshold of 0.85. This finding confirmed that the affective engagement scale demonstrates a
coherent and valid factorial structure in the Nigerian secondary school context. The instrument captures
multiple dimensions of affective engagement and can be reliably used in this educational and cultural setting.
Subsequently, reliability analysis was done to ascertain the reliability of the study. Table 2 presents the results
from the analysis.
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Table 2. Descriptive Statistics and Internal Consistency of the Affective Engagement Scale

Scale k Cronbach’sa  McDonald’s @ CR
Feeling belonging 5 0.923 0.923 0.923
Motivation 10 0.972 0.972 0.972
School social relationships 9 0.942 0.942 0.942
Family relationship 5 0.968 0.968 0.968
Safety and inclusion 4 0.938 0.938 0.938
Total scale 33 0.847 0.885

Note. McDonald’s o complements Cronbach’s a by accounting for factor loadings and item-specific variance, providing a
more robust estimate of reliability for multidimensional scales where items may have unequal loadings, unlike a, which
assumes tau equivalence. Total-scale CR not shown (no second-order CFA). CR = composite reliability; k = number of
items.

The internal consistency of the Affective Engagement Scale was tested using Cronbach’s alpha, McDonald’s
omega, and composite reliability (CR) for each of the five subscales. The outcome of the study, as presented in
Table 2, indicated that all subscales displayed high internal consistency, with Cronbach’s alpha, McDonald’s
omega, and CR values ranging from 0.923 to 0.972. Specifically, the motivation subscale demonstrated the
best internal consistency (a = 0.972, ® = 0.972, CR = 0.972), followed closely by family relationship (a =
0.968), school social relationships (a = 0.942), safety and inclusion (a = 0.938), and feeling belonging (a =
0.923). These findings reveal a high degree of internal coherence throughout each subscale, indicating that
the items within each domain accurately reflect a similar underlying concept.

For the whole scale, Cronbach’s alpha was 0.847, and McDonald’s omega was 0.885, both showing
satisfactory reliability. CR for the entire scale was not determined, since no second-order CFA was conducted.
The inclusion of McDonald’s omega offers extra confidence in the reliability estimations, especially since it
does not imply equal item loadings, making it more acceptable for multidimensional scales. These results give
significant support for the internal consistency of the Affective Engagement Scale in this setting. The scale’s
subcomponents consistently reflect the emotional elements of student involvement among Nigerian
secondary school students.

Hypothesis One

The Affective Engagement Scale is not invariant across gender and school location. This hypothesis aimed to
test measurement invariance of the scale. It examined whether Affective Engagement Scale functions
equivalently across groups and also to ascertain that observed differences are not as a result of measurement
bias. To test for measurement invariance of the Affective Engagement Scale across gender (male and female)
and location (urban and rural), we adopted MG-CFA. Table 3 presents the results of the analysis.

Table 3. Measurement Invariance Testing of the Affective Engagement Scale

Grouping Invariance Model

variable  level comparison X2 af CFI RMSEA — ACFI ARMSEA 2 diff p

Gender Configural 1,117.05 970 0.991 0.025

Gender Metric Metric vs. 1,126.33 998 0.992 0.023 0.00 -0.00 0.98
config

Gender Scalar Scalar vs. 1,153.12 1,026 0.992 0.022 0.00 -0.00 0.53
metric
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Grouping Invariance Model

variable  level comparison X af CFI RMSEA — ACFI ARMSEA ¥ diffp

Gender Strict Strict vs. 1,194.79 1,059 0.991 0.023 -0.00 0.00 0.39
scalar

Location  Configural 1,676.68 1,455 0.986 0.030

Location Metric Metric vs. 1,708.97 1,511 0.988 0.028 0.00 -0.00 0.64
config

Location  Scalar Scalar vs. 1,766.68 1,567 0.987 0.028 -0.00 -0.00 0.40
metric

Location  Strict Strict vs. 1,832.32 1,633 0.987 0.027 0.00 -0.00 0.84
scalar

Note. ACFI = delta comparative fit index; ARMSEA = delta root mean square error of approximation; x2 diff p = Satorra-
Bentler adjusted chi-square difference test p-value; CFI = comparative fit index; df = degrees of freedom; RMSEA = root
mean square error of approximation. ACFI and ARMSEA = change from previous model. Invariance is supported if ACFI
< .010 and ARMSEA < .015.

Table 3 displays an MG-CFA conducted using a sample of 500 students to examine whether the scale exhibits
configural, metric, scalar, and strict invariance across these groups. The findings indicated complete
invariance across both gender and geography, demonstrating that the factor structure, loadings, item
intercepts, and residual variances are equivalent across groups. For gender, the configural model exhibited
strong fit (x2 = 1,117.06, df = 970, CFI = 0.991, RMSEA = 0.025), demonstrating that the factorial structure
was constant among male and female students. Metric invariance was supported with no change in model fit
(ACFI = 0.000, ARMSEA = —0.002, p = .979), showing that factor loadings were equal. Scalar invariance was
also verified (ACFI = 0.000, ARMSEA = —0.001, p = .526), confirming equal item intercepts. Strict invariance
revealed little change in fit (ACFI = —0.001, ARMSEA = 0.001, p = .392), showing that measurement errors
were constant across gender.

A similar tendency was seen across school location groups. The configural model again revealed a strong fit
(x2 =1,676.68, df = 1,455, CFI = 0.986, RMSEA = 0.030), demonstrating stability in the factorial structure
among urban, suburban, and rural pupils. Metric invariance was supported (ACFI = 0.002, ARMSEA = —
0.002, p = .636), followed by scalar invariance (ACFI = —0.001, ARMSEA = 0.000, p = .400) and strict
invariance (ACFI = 0.000, ARMSEA = —0.001, p = .837). These data imply that the scale works equivalently
among children in diverse school sites. This finding suggests that the Affective Engagement Scale is invariant
across gender and school location. The findings support the validity of comparing scores across demographic
categories, since the observed variations reflect actual diversity in emotional involvement rather than
measurement bias.

Hypothesis Two

No significant difference exists in affective engagement among Nigerian secondary school students based on
gender and school location. This hypothesis aimed to assess the degree to which students’ affective
engagement differs significantly across gender and school location after establishing measurement invariance.
Table 4 presents the results of the data analysis.
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Table 4. Latent Mean Differences in Affective Engagement

Grquping Group contrast Latent factor Me.a I d z p
variable diff.

Gender Male—Female Feeling belonging 0.04 0.05 0.49 0.62
Gender Male—Female Motivation -0.02 -0.02 -0.26 0.79
Gender Male—Female School social relationships 0.02 0.03 0.34 0.73
Gender Male—Female Family relationship -0.00 -0.00 -0.03 0.98
Gender Male—Female Safety inclusion -0.13 -0.13 -1.43 0.15
Location Suburban—-Urban  Feeling belonging 0.12 0.14 1.19 0.24
Location Suburban—Urban  Motivation 0.04 0.04 0.37 0.71
Location Suburban—Urban  School social relationships -0.02 -0.02 -0.18 0.86
Location Suburban—Urban  Family relationship 0.09 0.08 0.73 0.46
Location Suburban—Urban  Safety inclusion -0.03 -0.03 -0.26 0.79
Location Rural-Urban Feeling belonging 0.16 0.17 1.47 0.14
Location Rural-Urban Motivation 0.16 0.17 1.49 0.14
Location Rural-Urban School social relationships -0.09 -0.10 -0.91 0.37
Location Rural-Urban Family relationship 0.105 0.10 0.90 0.37
Location Rural-Urban Safety inclusion 0.023 0.02 0.21 0.84

Latent mean comparisons were conducted following the establishment of full measurement invariance across
gender and school location. The purpose was to assess the degree to which students’ affective engagement
differed significantly across demographic groups. As shown in Table 4, none of the comparisons between male
and female students yielded statistically significant differences across the five latent factors: feeling belonging
(z = 0.49, p = .625), motivation (z = —0.26, p = .794), school social relationships (z = 0.34, p = .732), family
relationship (z = —0.03, p = .975), and safety and inclusion (z = —1.43, p = .153). Effect sizes for all gender
comparisons were negligible (Cohen’s d < 0.15).

Similarly, comparisons across school location revealed no statistically significant latent mean differences
between students in urban, suburban, and rural areas. For instance, the differences between suburban and
urban students on all latent factors were nonsignificant, including feeling belonging (z = 1.19, p = .236) and
motivation (z = 0.37, p = .710). Likewise, differences between rural and urban students were not significant
across any factor, such as motivation (z = 1.49, p = .137) and school social relationships (z = —0.91, p = .365).
All location-based effect sizes were small (Cohen’s d < 0.20). These findings indicate that there are no
meaningful differences in the levels of affective engagement across gender or school location in this sample.
As such, the null hypothesis is retained. The results suggest that Nigerian secondary school students exhibit
comparable affective engagement regardless of gender or school setting.

Discussion

Based on the CFA and internal consistency evaluations, the Affective Engagement Scale demonstrated robust
psychometric properties when applied to Nigerian secondary school students. The five-factor model
(comprising family relationship, feeling belonging, motivation, safety inclusion, and school social
relationships) was empirically supported by strong standardized factor loadings (ranging from 0.755 to 0.938)
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and exceptional model fit indices (CFI = 0.996, RMSEA = 0.015). This structural integrity is consistent with
best practices in psychometric evaluation, particularly in educational settings where multidimensional
constructs such as affective engagement require precise theoretical alignment and statistical confirmation.
The magnitude of factor loadings exceeds the conventional threshold of 0.70, which, according to Hair et al.
(2019), reflects strong convergent validity and construct coherence.

Internal consistency estimates, measured through Cronbach’s alpha, McDonald’s omega, and CR, all exceeded
the acceptable criterion of 0.70. Notably, each subscale demonstrated high reliability, with values reaching or
exceeding 0.923. These results confirm the scale’s internal homogeneity and support its use in measuring
latent affective constructs among adolescents. Similar patterns have been observed in comparable
psychometric studies. For example, Sheykholeslami et al. (2025) validated a multidimensional academic
engagement scale and reported comparable internal consistency metrics, affirming the methodological
appropriateness of combining multiple reliability indices to triangulate scale dependability.

Moreover, the factorial structure of the Affective Engagement Scale parallels findings by Exposito-Lopez et al.
(2025), who assessed critical dimensions of school well-being using CFA and reported similarly strong
psychometric characteristics, including bifactorial stability and high internal consistency. These parallels
suggest cross-cultural generalizability in the conceptualization of affective engagement domains such as
emotional bonding, safety, and relational connectedness in school contexts. The current findings thus align
with prevailing psychometric frameworks that emphasize both factorial validity and internal coherence as
core tenets of scale development (Kline, 2016).

From a theoretical standpoint, the robustness of the measurement model supports affective engagement as a
multidimensional construct that encapsulates motivational, emotional, familial, and social aspects of school
life. This is in line with Fredricks et al. (2004), who conceptualize engagement through cognitive, behavioral,
and affective lenses, each of which must be operationalized with distinct yet interrelated indicators. The
strong discriminant validity indices (e.g., HTMT ratios < 0.85) further reinforce the distinctiveness of each
subscale and minimize concerns of construct redundancy.

The second major finding of this study provides robust psychometric evidence supporting the full
measurement invariance of the Affective Engagement Scale across gender and school location (urban,
suburban, and rural) among Nigerian secondary school students. Using MG-CFA, the model demonstrated
configural, metric, scalar, and strict invariance across both grouping variables. At each level, changes in fit
indices—specifically, ACFI and ARMSEA—remained well within established thresholds of < 0.010 and

< 0.015, respectively (Chen, 2007). Furthermore, the chi-square difference tests (Satorra—Bentler adjusted)
were statistically nonsignificant, providing further support that constraining parameters across groups did not
significantly deteriorate model fit.

The establishment of configural invariance confirms that the underlying factor structure of the scale is
conceptually stable across groups. Metric invariance further demonstrates that the factor loadings are
statistically equivalent, allowing for meaningful comparison of relationships between latent constructs and
external variables across gender and school location. Scalar invariance, achieved with no substantial
degradation in model fit, indicates that item intercepts are invariant, thus permitting valid comparisons of
latent means. The achievement of strict invariance, which involves equality of residual variances, is
particularly noteworthy given that strict invariance is rarely attained in applied educational measurement
research (Putnick & Bornstein, 2016). Its confirmation here underscores the scale’s exceptional stability and
lack of measurement bias.

These results are consistent with prior studies validating measurement invariance in cross-demographic
applications of affective or engagement-related constructs. For instance, Lam et al. (2012) demonstrated full
invariance of a student engagement scale across gender and grade levels in an East Asian context, while Wang
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et al. (2019) reported scalar invariance in a similar multidimensional engagement framework across
socioeconomic strata. These findings reinforce the notion that engagement constructs, when psychometrically
well-specified, can demonstrate robust cross-group equivalence.

The successful establishment of full measurement invariance substantiates the theoretical and empirical
assumption that affective engagement, as operationalized in this scale, is a universally measurable construct
across diverse demographic subgroups within the Nigerian secondary education context. It also permits
defensible group comparisons in subsequent analyses, ensuring that any observed differences reflect
substantive psychological variations rather than artifacts of measurement inequivalence (Davidov et al.,
2014).

The latent mean analysis indicated no statistically significant differences in affective engagement across
gender or school location, with all p-values exceeding .05 and effect sizes remaining consistently negligible
(Cohen’s d < 0.20). These results confirm the null hypothesis and suggest that affective engagement is
structurally and substantively equivalent across demographic subgroups in the sampled Nigerian secondary
school population. This finding is psychometrically significant: it implies not only configural, metric, and
scalar invariance but also an absence of meaningful variability in latent trait expression, despite theoretical
assumptions about contextual influences.

Comparable outcomes have been documented in previous MG-CFA studies where measurement invariance
was confirmed, yet no latent mean differences emerged. Jung and Lee (2020), for instance, examined
entrepreneurial mindset across gender among Korean college students and found full invariance with no
significant differences in factor means, suggesting uniform conceptualization and experiential intensity across
gender lines. Similarly, Bahar et al. (2018) validated the Social Achievement Goals scale and demonstrated
invariance across socioeconomic strata without evidence of substantive mean variation, indicating equitable
engagement experiences across economic contexts.

Moreover, Arrindell et al. (2022) demonstrated scalar invariance in the Satisfaction with Life Scale across
demographic groups in Vietnam, with no significant latent mean differences across gender, supporting the
notion that culturally adapted instruments can yield uniform affective interpretations. These findings echo
conclusions by Veiga and Robu (2014), who emphasized that in collectivist contexts—such as Nigeria—
students may share structurally similar emotional experiences in school, regardless of individual
characteristics, due to shared socio-educational norms and centralized curricular frameworks. The absence of
significant mean-level differences in the current study, therefore, reflects a pattern observed in other
psychometric investigations: measurement equivalence does not necessitate substantive divergence. However,
further exploration using moderated invariance models or longitudinal designs may clarify whether these
uniformities persist over time or are moderated by intersecting sociocultural factors.

Limitations

This study provided valuable insights into the measurement invariance of the Affective Engagement Scale;
however, the researchers acknowledged some limitations. Firstly, cross-sectional design was used, which
limits the ability to infer changes in affective engagement over a long period of time. Conducting a
longitudinal study would provide a clearer understanding of how emotional engagement develops across
different educational stages in the study area. Secondly, samples were restricted to public secondary schools
within Cross River State, Nigeria. This may reduce the generalizability of the findings to private schools or
other states with distinct secondary educational conditions. Thirdly, the study achieved an adequate sample
size and diversity across gender and school locations; however, exclusion of other demographic variables,
such as socioeconomic background or ethnic composition, may have constrained a fuller exploration of
engagement differences. Despite these limitations, the study offers a reliable and contextually relevant
contribution to the psychometric evaluation of student engagement measures in diverse educational settings.
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Recommendations and Implementation
Based on the key results of this research, the following are suggested:

1. Given the confirmation of measurement invariance across gender, it is advised that educational
stakeholders include the validated emotional engagement scale into regular gender-disaggregated
assessments. Such usage will help the development of tailored initiatives that address the unique
emotional engagement patterns and support requirements of male and female students in secondary
schools.

2. The creation of measurement invariance across urban and rural school settings verifies the scale’s
application across geographic divides. Educational authorities should employ this tool to measure and
track emotional involvement in both rural and urban schools, utilizing the resultant data to guide
location-specific interventions that account for infrastructural, cultural, and instructional inequalities.

3. Given the instrument’s established psychometric strength, the scale should be implemented as a
standard measure within educational monitoring and evaluation frameworks at both the state and
national levels. Its integration will promote evidence-based policy development, fair resource
allocation, and the monitoring of emotional involvement as a key characteristic of educational quality
and equality.

The findings of this study provide a foundation for applying the Affective Engagement Scale as a practical tool
for educational improvement within Nigerian secondary schools. Implementation should focus on three main
areas: institutional monitoring, teacher development, and policy integration.

Institutional Monitoring

Schools can incorporate the validated Affective Engagement Scale into regular assessment cycles to monitor
students’ emotional connection to school life. This may be done once or twice each academic year. Guidance
counselors and school psychologists can use the data to identify students who show low affective engagement
and provide targeted emotional support. Because the scale has been shown to function equivalently across
gender and school location, the results can be compared fairly among students from different regions or
backgrounds.

Teacher Development and Classroom Practice

Teachers can use insights from the scale to guide classroom strategies that nurture belonging, motivation,
safety, and positive social relationships. Training programs should be designed to help teachers interpret
engagement data and link it with daily teaching practices. For example, teachers in both urban and rural
settings can use the results to create classroom climates that promote emotional safety and trust.
Implementation of this affective scale may help schools to strengthen the affective dimension of learning
alongside academic performance.

Policy Integration and System-Level Use

At the policy level, state education boards and ministries can integrate the Affective Engagement Scale into
existing evaluation frameworks. Doing so will allow systematic tracking of students’ emotional well-being as
part of educational quality assessments. The data can guide resource distribution, especially in areas where
infrastructure or teacher availability may affect emotional connectedness to school. Because the instrument
shows strong factorial validity and measurement invariance, policymakers can rely on its results to inform
decisions that promote fairness and inclusivity in education.
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Continuous Validation and Local Adaptation

Implementation should also include periodic revalidation of the instrument in other Nigerian states and
contexts. Differences in language, culture, or school systems may influence how students express emotional
engagement. Local adaptation workshops can be organized to ensure that the instrument remains relevant,
culturally sensitive, and aligned with evolving educational priorities.

Conclusion

This study confirmed that the Affective Engagement Scale is a valid and reliable tool for assessing emotional
aspects of student engagement among Nigerian secondary school students. The CFA supported a stable five-
factor structure that included family relationship, feeling belonging, motivation, safety inclusion, and school
social relationships. The results showed strong factor loadings and excellent model fit, indicating that the
instrument measures the core elements of affective engagement with clarity and consistency. The research
also established full measurement invariance across gender and school location. This means that the scale
functions in the same way for male and female students, as well as for those attending urban, suburban, and
rural schools. Such evidence of invariance supports the fairness and general applicability of the instrument
and strengthens confidence in comparisons made across different demographic groups. In addition, the study
found no significant differences in affective engagement between male and female students or among students
from various school locations. The similarity of engagement levels suggests that emotional connection to
school is a shared experience that may be shaped by broader social and educational conditions within the
state. This uniformity also points to a degree of commonality in how students relate to their learning
environments, regardless of their background or location. This validation enhances the scale’s value in
educational research and policy, particularly for monitoring the emotional components of student
participation in diverse and inequitable environments. The work contributes to the limited corpus of
psychometric data in African contexts. It underscores the need for culturally and contextually relevant
validation techniques to foster fair educational practices and informed change.
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