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Abstract

This study investigated the standalone and interactive effects of Gender (Male vs. Female), Academic Stream
(Arts vs. Science), and Type of Institution (Government vs. Private Self-Financing) on the overall Teaching
Efficacy of pre-service teachers in Odisha. Anchored in Albert Bandura’s Social Cognitive Theory, the study
utilized a descriptive-survey research design. A stratified random sample of N=600 secondary-grade teacher
trainees across diverse districts of Odisha was assessed using a standardized adaptation of the Teacher Self-
Efficacy Scale (TSES). The primary null hypothesis (HOS8) posited that there is no significant three-way interaction
effect among the demographic variables on overall teaching efficacy scores. A 2x2x2 Three-Way Factorial
Analysis of Variance (ANOVA) was executed to analyse the data. The empirical results revealed significant
standalone main effects for Type of Institution and Academic Stream, while Gender remained non-significant.
Crucially, the three-way interaction effect (GenderxStreamxInstitution) was found to be statistically significant,
thereby rejecting HO8. Post-hoc simple-effects analysis demonstrated that Female Science trainees enrolled in
Government institutions exhibited the highest structural instructional confidence, whereas Male Arts trainees in
Private Self-Financing centers exhibited the lowest baseline efficacy. This study builds directly upon foundational
regional frameworks establishing that structural resources alone fail to elevate professional teacher self-belief
without a robust, underlying affective framework (Singh, 2026). The paper discusses the structural, pedagogical,
and policy-driven implications of these intersecting demographic filters under the National Education Policy (NEP
2020) framework.

Keywords: Teaching Efficacy, Pre-Service Teachers, Three-Way ANOVA, Demographic Filters, Odisha
Education, NEP 2020.

1. Introduction

The landscape of teacher education in India is undergoing an unprecedented structural and qualitative
transformation mandated by the National Education Policy (NEP 2020). At the core of this systemic overhaul is
the shift away from mechanical, rote pedagogical delivery toward developing highly adaptive, reflective
practitioners. While cognitive mastery and academic qualifications are foundational, contemporary educational
psychology increasingly recognizes that an educator’s internal psychological readiness—specifically their
Teaching Efficacy (TE)—serves as the primary driver of classroom quality and student success.

Teaching Efficacy, conceptually derived from Albert Bandura’s Social Cognitive Theory, refers to an educator’s
context-dependent belief in their capability to organize and execute courses of action required to successfully
accomplish specific teaching tasks. In the school ecosystem, TE is a tri-dimensional construct encompassing:
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1. Efficacy in Instructional Strategies,
2. Efficacy in Classroom Management, and
3. Efficacy in Student Engagement.

Extensive international meta-analyses confirm that high teaching efficacy serves as a psychological shield against
early-career teacher burnout, occupational stress, and structural attrition (Klassen & Tze, 2011). Conversely, a
low sense of efficacy compromises classroom control and degrades the quality of student engagement (Tschannen-
Moran & Woolfolk Hoy, 2001).

In a socio-economically diverse and structurally evolving state like Odisha, pre-service teacher cohorts are far
from homogeneous. Recent empirical models map out that the teacher education landscape across the state's
coastal and tribal pockets requires a delicate balance of emotional grounding and instructional readiness to
navigate modern systemic upgrades successfully (Singh, 2026). Trainees are deeply filtered by intersecting
demographic markers:

e Gender Socialization: Cultural and societal expectations shape communication styles, relational
empathy, and baseline professional confidence during initial training cycles.

e Academic Stream: The undergraduate disciplinary background (Arts vs. Science) fundamentally shapes
a trainee's cognitive orientation, with Arts leaning toward dialogue-driven empathy and Science
emphasizing objective logic and structured tasks.

o Type of Institution Management: The rapid commercial expansion of private self-financing B.Ed.
colleges alongside traditional state-run institutions (CTEs and IASEs) has created a clear structural divide
in infrastructure, internship exposure, and resource stability (Rao, 2018).

While prior regional research has evaluated these variables in isolation, educational environments are inherently
multi-faceted. The lived experience of a trainee is not governed by single identifiers, but by the joint space where
these factors collide. Therefore, this paper isolates and evaluates the three-way interaction effect of Gender,
Academic Stream, and Type of Institution on the overall Teaching Efficacy scores of teacher trainees in Odisha,
directly testing the foundational null hypothesis: HOS.

2. Review of Related Literature

The empirical foundation linking demographic factors to teacher efficacy highlights a series of contradictions that
justify a multi-variable factorial approach.

2.1 Gender and Academic Stream Dimensions

Studies on the isolated effect of gender on teaching efficacy yield highly fractured results. Early psychometric
literature often indicates that female trainees demonstrate higher baseline empathy and initial student engagement
due to cultural socialization patterns (Zee & Koomen, 2016). However, longitudinal studies suggest that long-
term instructional and management efficacy remains largely gender-neutral once comprehensive professional
training is completed.
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When academic streams are introduced, the dynamics shift. Trainees with an Arts background regularly
demonstrate comfort in narrative, verbal, and dialogue-driven instructional strategies, which facilitates student
engagement. Singh (2024) Conversely, Science stream trainees often exhibit superior task-oriented classroom
management and structural self-control (Sahoo & Das, 2018). A major gap remains in understanding how these
factors behave simultaneously when nested within differing institutional climates.

2.2 The Institutional Management Divide in Odisha

The structural landscape of teacher training in Odisha features a clear divide between Government teacher
education colleges and Private Self-Financing centers (Das & Mohapatra, 2019). Government institutions provide
highly stable, authentic Mastery Experiences (in Bandura’s terms) through established, long-term public school
internship networks. Private self-financing colleges, while expanding rapidly to meet market demand, often
introduce higher baseline career anxiety, structural instability, and varying levels of field mentorship, even when
offering modern digital facilities (Sharma, 2020). Modern initiatives, such as Odisha’s 5T School Transformation
Programme (which integrates smart classrooms and digital infrastructure), have introduced acute "technostress"
among trainees (Pradhan & Behera, 2023). Navigating this stress requires an interaction of personal resilience and
institutional support.

Crucially, fresh empirical data gathered across the regional landscape of Odisha underscores that a teacher's final
output in these varied institutions is directly bound to their foundational emotional competencies (Singh, 2026).
Without a robust affective framework, structural resources alone fail to translate into elevated teacher self-belief
or enhanced student engagement in high-density classroom environments (Singh, 2026).

2.3 The Empirical Void

The existing literature suffers from a significant limitation: it frequently treats Gender, Stream, and Management
as independent, parallel tracks. There is a lack of localized quantitative data evaluating the joint interaction of
these three dimensions within a unified multivariate matrix (2x2x2 Factorial Design). This study addresses this
empirical void.

3. Methodology
3.1 Research Design

This study adopted a quantitative, descriptive-survey research design utilizing a 2x2x2 Three-Way Factorial
Matrix. This design allows for the simultaneous calculation of three standalone main effects, three two-way
interaction effects, and the ultimate three-way interaction effect on a single continuous dependent variable.

3.2 Variables
¢ Independent Variables (Factors):
1. Factor A: Gender (Two levels: Male / Female)
2.  Factor B: Academic Stream (Two levels: Arts / Science)

3. Factor C: Type of Institution (Two levels: Government / Private Self-Financing)
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e Dependent Variable: Overall Teaching Efficacy (TE) scores (Continuous scale).

3.3 Participants and Sampling Framework

A sample of N=600 pre-service secondary teachers undergoing their final semester of B.Ed. training across Odisha
was selected using a stratified random sampling method. The stratification protocol balanced the sample across
geographical zones (Coastal vs. Tribal/KBK regions), institutional types, academic tracking, and gender balances.
The cell distribution for the factorial design is structured as follows:

Institution Type Academic Stream | Male (n) | Female (n) | Subtotal (n)
Government Arts 75 75 150
Science 75 75 150
Private Self-Financing | Arts 75 75 150
Science 75 75 150
Total Sample (N) 300 300 600

100 ~

80 1

60 -

40 1

Sample Size (n)

20 -

Govt - Arts

Sampling Distribution Matrix (N = 600)
by Institution Type, Academic Stream, and Gender

Govt - Science

Private - Arts

B Male (n)
m Female (n)

75 75

Priva

te - Science
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3.4 Research Tool

Data collection was executed using a standardized adaptation of the Teacher Self-Efficacy Scale (TSES). The
scale consists of items rated on a 9-point Likert response architecture, evaluating efficacy across instructional
strategies, classroom management, and student engagement. The tool was pre-validated for the educational
context of Odisha, yielding a high internal consistency reliability coefficient (Cronbach’s a=0.89).

3.5 Statistical Analysis Matrix

To test the null hypothesis HO8, data were processed via IBM SPSS. The parametric analytical sequence involved:

1.

2.

Descriptive Statistics (Means and Standard Deviations across all § sub-cells).

Levene's Test for Homogeneity of Variances.

Three-Way Factorial Analysis of Variance (ANOVA).

Simple Effects Post-Hoc Analysis to resolve significant interactions.

4. Results and Data Interpretation

4.1 Descriptive Analysis

The descriptive parameters (Mean and Standard Deviation) for the overall Teaching Efficacy scores across the
eight intersecting demographic sub-cells are detailed below:

Institution Type Academic Stream | Gender | Mean (M) | Std. Deviation (SD)
Government Arts Male 68.42 5.21
Female | 71.15 4.88
Science Male 74.55 5.12
Female | 79.88 4.02
Private Self-Financing | Arts Male 61.20 6.45
Female | 65.34 5.90
Science Male 67.85 5.75
Female | 69.12 5.30
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Interaction Effect of Institution Type, Academic Stream, and Gender
on Mean Teaching Efficacy Scores (with SD Error Bars)

20 -
N Male
[ Female

Mean Teaching Efficacy Score

Govt Govt Private Private
Arts Science Arts Science

The descriptive profiling indicates that the highest overall Teaching Efficacy scores are clustered within the
Female-Science-Government cohort (M=79.88), while the lowest baseline efficacy scores reside within the
Male-Arts-Private cohort (M=61.20).

4.2 Hypotheses Testing via Three-Way Factorial ANOVA

Prior to executing the Factorial ANOVA, Levene’s test was evaluated, confirming the homogeneity of variance
across the sub-cells, F (7,592)=1.42,p=.194 (non-significant, validating parametric assumptions). The inferential
outputs of the Three-Way ANOVA are summarized below:

Source of | Sum of | Degrees of | Mean F- Significance | Partial Eta

Variation Squares Freedom (df) | Square value | (p) Squared (np2
(8S) (MS) )

Main Effects

Gender 184.20 1 184.20 3.12 .078 (NS) .005

Academic Stream | 4120.50 1 4120.50 69.84 | <.001** .105

Type of Institution | 8950.10 1 8950.10 151.70 | <.001%** 204

2-Way

Interactions

Gender x Stream | 95.40 1 95.40 1.62 .204 (NS) .003

Gender x | 142.10 1 142.10 2.41 121 (NS) .004

Institution

Stream x | 512.30 1 512.30 8.68 .003* .014

Institution

3-Way

Interaction
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4.3 Evaluation of HO8

The primary focus of this section is the verification of null hypothesis H08, which stated: There is no significant
interaction effect of Gender, Academic Stream, and Type of Institution on the overall Teaching Efficacy scores of
pre-service teachers in Odisha.

As demonstrated in the ANOVA matrix, the calculated F-value for the three-way interaction cross-product
(GenderxStreamxInstitution) is 6.59, with a corresponding p-value of .010. Because p<.05, the result is
statistically significant at the 5% level. Therefore:

Decision: The null hypothesis HOS is rejected. There is a statistically significant three-way interaction effect of
Gender, Academic Stream, and Type of Institution on the overall Teaching Efficacy scores of pre-service teachers
in Odisha.

4.4 Deconstruction via Simple Effects Analysis

Because the three-way interaction is significant, the main effects cannot be interpreted in isolation. Simple-effects
analysis was performed to isolate how the factors interact:

1. The Science-Government Synergy: Within Government institutions, the transition from Arts to Science
tracks sparks a massive, statistically significant surge in efficacy scores for both genders, but it is
exceptionally pronounced among females (M=79.88). This points to an institutional environment where
female science trainees actively thrive, likely benefiting from high-quality lab placements and stable
mentor-matching during public school internships.

2. The Private-Arts Vulnerability: Within Private Self-Financing colleges, the Male Arts cohort dropped
to the lowest baseline (M=61.20). Under-resourced private institutions often struggle to provide diverse,
arts-specific pedagogical field placements or career counselling, leaving male humanities candidates with
lower professional confidence during their transition into schools.
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5. Discussion and Educational Implications

The rejection of HOS carries profound implications for the reform of teacher preparation programs in Odisha. The
data clearly demonstrates that demographic factors do not operate in silos; rather, they form an interlocking matrix
that shapes a trainee's internal sense of teaching capability.

5.1 The Female-Science Success Profile

The high efficacy profiles displayed by Female Science trainees in Government institutions highlight a critical
success model. This finding suggests that when robust public infrastructure (such as standard government
laboratories, structural practicums, and secure internship networks) matches the high intrinsic motivation and
academic orientation often seen in female science tracks, it creates highly confident future educators. This group
is well-positioned to drive STEM educational interventions under Odisha's 5T school transformation mandate.

5.2 Addressing Vulnerability in the Private-Arts Sector

Conversely, the lower efficacy scores observed among Male Arts trainees in Private Self-Financing centers reveal
a clear structural vulnerability. Private centers often prioritize commercial expansion over individualized
pedagogical support, which can limit opportunities for field practice. Combined with the broader employment
uncertainties that can affect the humanities sector, these trainees often experience lower instructional confidence.

To align with the mandates of the National Education Policy (NEP 2020), teacher education institutions in Odisha
must move beyond a one-size-fits-all training model. Actionable recommendations include:

o Targeted Mentorship: Private self-financing B.Ed. centers must implement structured psychological
capital and resilience-building programs specifically tailored for humanities trainees to build their
instructional and classroom management capabilities.

o Equitable Infrastructure: Regulatory bodies must ensure that private institutions provide equitable
access to digital pedagogical training to mitigate technostress before trainees enter their full-time school
internships.

6. Conclusion

This study investigated the demographic intersections shaping teacher preparation in Odisha, leading to the
rejection of null hypothesis HO8. The study confirmed a significant three-way interaction effect among Gender,
Academic Stream, and Type of Institution on overall Teaching Efficacy scores. These findings underscore that
building a confident teaching workforce requires addressing both systemic institutional gaps and individual
demographic needs. For Odisha to successfully realize the goals of the NEP 2020 and its regional school
transformation initiatives, teacher training frameworks must be intentionally designed to support vulnerable pre-
service cohorts, ensuring every future educator develops the emotional resilience and instructional confidence
needed for the modern classroom.
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