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Abstract

This study evaluates the effectiveness of in-service teacher training programs conducted by the District
Institute of Education and Training (DIET) Darbhanga, Bihar. The research examines the impact of
training on classroom practices, Teaching Learning Material (TLM) utilization and student learning
outcomes through a comparative analysis of trained versus untrained teachers. Using a mixed-method
approach with a sample of 200 primary school teachers (100 trained and 100 untrained), the study
reveals significant improvements in pedagogical practices and student performance among trained
teachers. Key findings indicate that DIET-trained teachers demonstrate 73% higher effectiveness in
classroom management, 68% better TLM utilization and their students show 42% improvement in
learning outcomes compared to untrained counterparts. The study provides evidence-based
recommendations for enhancing teacher training programs to align with contemporary educational
needs.
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Introduction
Teacher quality stands as the most critical factor influencing student learning outcomes
within the educational ecosystem. The District Institute of Education and Training (DIET)
system in India, established under the Centrally Sponsored Scheme of Teacher Education,
plays a pivotal role in enhancing teacher competencies through systematic in-service training
programs. DIET Darbhanga, serving one of Bihar's educationally significant districts, has
been instrumental in conducting comprehensive teacher training initiatives since its
establishment.
The contemporary educational landscape demands teachers who are not merely content
deliverers but facilitators of learning, capable of adapting to diverse learning needs and
integrating modern pedagogical approaches. In-service teacher training becomes crucial in
bridging the gap between theoretical knowledge acquired during pre-service training and
practical classroom requirements. The effectiveness of such training programs, however,
requires systematic evaluation to ensure optimal resource utilization and maximum impact
on educational quality.
Darbhanga district, with its rich cultural heritage and educational institutions, faces unique
challenges in elementary education delivery. The district encompasses 1,024 primary schools
serving approximately 180,000 students, with a teacher population of 3,847 educators. The
socio-economic diversity, multilingual environment and varying infrastructure conditions
create complex teaching scenarios that necessitate well-trained, adaptable educators.
DIET Darbhanga conducts various in-service training programs including subject-specific
pedagogy, child psychology, inclusive education, technology integration and assessment
strategies. These programs typically span 5-15 days and employ diverse training
methodologies including workshops, demonstration lessons, peer learning and hands-on
activities. Despite significant investment in these programs, systematic evaluation of their
effectiveness remains limited.
This study addresses the critical need for evidence-based assessment of DIET Darbhanga's
Corresponding Author: in-service training effectiveness. By comparing trained and untrained teachers across
pO]l lng uthor: . . . . . . . .
Rajesh Kumar multiple performance indicators, the research aims to provide actionable insights for program
Lecturer, DIET, Darbhanga, improvement and policy formulation.
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2. Literature Review

The significance of in-service teacher training in educational
improvement has been extensively documented in
educational research. Guskey (2002) Bl emphasizes that
effective professional development must focus on changes
in classroom practices that lead to improved student learning
outcomes. This perspective aligns with the core mandate of
DIET institutions, which prioritize practical skill
development over theoretical knowledge enhancement.
International studies demonstrate positive correlations
between quality teacher training and student achievement.
Darling-Hammond et al. (2017) ™ found that teachers
participating in intensive professional development
programs showed significant improvements in instructional
practices, with corresponding gains in student performance.
Similarly, Desimone (2009) [ identified key features of
effective professional development: content focus, active
learning, coherence with existing knowledge, duration and
collective participation.

In the Indian context, research on DIET effectiveness
presents mixed findings. Ramachandran et al. (2005)B!

highlighted the potential of DIET institutions in
transforming elementary education but noted
implementation challenges including inadequate

infrastructure, limited faculty expertise and insufficient
follow-up mechanisms. Govinda and Josephine (2005) [8
emphasized the need for continuous evaluation and
adaptation of training programs to local contexts.

Studies specific to Bihar's educational landscape reveal
unique challenges and opportunities. Kumar and Singh
(2018) ™ found that teacher training programs in Bihar
showed positive impact on classroom practices but noted
significant variations across districts. The research
highlighted the importance of contextual factors including
administrative support, resource availability and community
engagement in determining training effectiveness.

Recent research emphasizes the importance of measuring
training  effectiveness  through  multiple indicators.
Kirkpatrick's four-level evaluation model - reaction,
learning, behaviour and results - provides a comprehensive
framework for assessing training impact. Applied to teacher
training, this model evaluates participant satisfaction,
knowledge acquisition, classroom practice changes and
student learning improvements.

The literature identifies several factors influencing training
effectiveness: trainer quality, training duration, follow-up
support, resource availability and institutional support.
Studies consistently emphasize the need for systematic
evaluation mechanisms to ensure continuous improvement
and accountability in teacher training programs.

3. Research Methodology

3.1 Research Design

This study employs a comparative cross-sectional research
design to evaluate the effectiveness of DIET Darbhanga's in-
service teacher training programs. The research utilizes a
mixed-method approach, combining quantitative analysis of
performance indicators with qualitative insights from
interviews and observations.

3.2 Objectives

e Primary Objective: To assess the effectiveness of in-
service teacher training conducted by DIET Darbhanga
on teacher performance and student learning outcomes.
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e Secondary Objectives

1. To compare classroom practices between trained and
untrained teachers

2. To evaluate the impact of training on Teaching
Learning Material (TLM) utilization

3. To assess differences in student learning outcomes
between classes taught by trained and untrained
teachers

4. To identify factors influencing training effectiveness

5. To provide recommendations for program improvement

3.3 Hypotheses

e H1: Teachers who have undergone DIET Darbhanga
training demonstrate significantly better classroom
practices compared to untrained teachers.

e H2: Trained teachers show higher utilization and
effectiveness in Teaching Learning Material (TLM)
usage than untrained teachers.

e H3: Students taught by DIET-trained teachers achieve
better learning outcomes compared to those taught by
untrained teachers.

e H4: Training effectiveness is positively correlated with
follow-up support and institutional backing.

e H5: Demographic factors (experience, qualification,
school type) moderate the relationship between training
and teacher effectiveness.

3.4 Sample Design

The study employs stratified random sampling to ensure

representative coverage across different school types,

geographical areas and teacher demographics within

Darbhanga district.

Sample Size: 200 primary school teachers

e Trained Group: 100 teachers who completed DIET
training programs within the last two years

e Control Group: 100 untrained teachers with similar
demographic profiles

Student Sample: 1,200 students (6 students randomly
selected from each teacher's class)

Sampling Criteria

e  Teachers with minimum 2 years of teaching experience

e  Currently teaching in government primary schools

e No participation in other major training programs
during the study period

e  Willingness to participate in the study

Stratification Variables:

School location (rural/urban)

Teacher experience (2-5 years, 6-10 years, >10 years)
Educational qualification (D.EI.Ed, B.Ed, others)
Subject  specialization  (Mathematics, Language,
Science, Social Studies)

3.5 Data Collection

Quantitative Data

e Structured classroom observation using standardized
rubrics

Teacher performance assessment questionnaire

Student learning outcome tests

TLM utilization checklist

School infrastructure and resource inventory

Qualitative Data
e In-depth interviews with teachers
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e Focus group discussions with school principals
e  Classroom observation field notes
e  Case studies of exceptional performers

Data Collection Timeline: The study was conducted over
six months (January-June 2024) to capture sufficient
classroom observations and assess sustained impact.

3.6 Data Analysis

Statistical analysis was performed using SPSS 26.0,
employing.

e Descriptive statistics for sample characterization

e Independent t-tests for group comparisons

e  Chi-square tests for categorical variables

e ANOVA for multi-group analysis

https://www.allresearchjournal.com

e  Correlation analysis for relationship assessment
e Multiple regression for predictive modelling

Qualitative data was analyzed using thematic analysis to
identify patterns and insights supporting quantitative
findings.

4. Results and Analysis

4.1 Sample Characteristics

The study sample comprised 200 primary school teachers
from Darbhanga district, equally divided between trained
and untrained groups. Demographic analysis reveals
balanced representation across key variables, ensuring
comparability between groups.

Table 1: Sample Demographics

Characteristic Trained Teachers (n=100) Untrained Teachers (n=100) Total (n=200)
Age Distribution
25-35 years 42 (42%) 38 (38%) 80 (40%)
36-45 years 35 (35%) 39 (39%) 74 (37%)
46-55 years 23 (23%) 23 (23%) 46 (23%)
Teaching Experience
2-5 years 28 (28%) 31 (31%) 59 (29.5%)
6-10 years 41 (41%) 37 (37%) 78 (39%)
>10 years 31 (31%) 32 (32%) 63 (31.5%)
Educational Qualification
D.EIl.Ed 52 (52%) 49 (49%) 101 (50.5%)
B.Ed 35 (35%) 38 (38%) 73 (36.5%)
Others 13 (13%) 13 (13%) 26 (13%)
School Location
Rural 63 (63%) 65 (65%) 128 (64%)
Urban 37 (37%) 35 (35%) 72 (36%)
Teachar Type -
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Graph 1: Sample Demographics

4.2 Classroom Practice Effectiveness
Classroom observations using standardized rubrics revealed significant differences between trained and untrained teachers
across multiple dimensions.
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Table 2: Classroom Practice Comparison
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Practice Area Trained Teachers (Mean+SD) Untrained Teachers (Mean+SD) | t-value | p-value | Effect Size
Lesson Planning 4.2+0.8 2.8+0.9 11.62 | <0.001 1.64
Content Delivery 4.1+0.7 2.9+0.8 11.29 | <0.001 1.60

Student Engagement 4.3+0.6 3.1+0.9 10.93 | <0.001 1.54
Assessment Strategies 3.9+0.9 2.5+0.8 11.78 | <0.001 1.66
Classroom Management 4.4+0.5 2.7£1.0 14.87 | <0.001 2.10
Overall Effectiveness 4.18+0.52 2.80£0.65 16.21 | <0.001 2.29

p<0.001; Scale: 1-5 (1=Poor, 5=Excellent)

The analysis reveals that trained teachers demonstrate

observed in classroom management (effect size = 2.10) and

superior performance across all
dimensions.

The most significant

classroom practice
improvements are

assessment strategies (effect size =

1.66),

indicating

substantial practical significance of the training intervention.
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Graph 2: Classroom Practice Comparison

4.3 Teaching Learning Material (TLM) Utilization

TLM utilization assessment examined both availability and effective use of teaching aids, technology and learning resources.

Table 3: TLM Utilization Analysis

TLM Category Trained Teachers Untrained Teachers Chi-square p-value
Regular Use of Visual Aids 87 (87%) 34 (34%) 58.94 <0.001
Technology Integration 72 (72%) 18 (18%) 59.26 <0.001
Interactive Materials 81 (81%) 29 (29%) 54.08 <0.001
Local Resource Utilization 76 (76%) 25 (25%) 52.04 <0.001
Student-Made Materials 69 (69%) 22 (22%) 44.09 <0.001
TLM Effectiveness Rating
High (4-5 scale) 78 (78%) 19 (19%) 70.32 <0.001
Moderate (3 scale) 18 (18%) 31 (31%)
Low (1-2 scale) 4 (4%) 50 (50%)

Trained teachers demonstrate significantly higher TLM
utilization across all categories. The most notable
differences are in technology integration (72% vs 18%) and

interactive materials usage (81% vs 29%), reflecting the
training program's emphasis on modern pedagogical tools.
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Use and Perceived Effectiveness of TLM by Teacher Training Status
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Graph 3: TLM Utilization Analysis

4.4 Student Learning Outcomes
Student assessment was conducted using standardized tests in Mathematics and Language, covering curriculum-appropriate
content for Class I11-V students

Table 4: Student Learning Outcomes Comparison

Subject Area Students of Trained Teachers (n=600) Students of Untrained Teachers (n=600) | t-value | p-value
Mathematics
Mean Score (%) 73.4+12.8 51.7+15.3 21.65 | <0.001
Above Average (>70%) 412 (68.7%) 157 (26.2%)
Language
Mean Score (%) 71.8413.2 54.3+14.7 17.89 | <0.001
Above Average (>70%) 389 (64.8%) 182 (30.3%)
Overall Performance
Combined Mean (%) 72.6+11.9 53.0+13.8 21.27 | <0.001
Grade A (>80%) 198 (33.0%) 45 (7.5%)
Grade B (60-80%) 312 (52.0%) 189 (31.5%)
Grade C (<60%) 90 (15.0%) 366 (61.0%)
p<0.001
Students taught by trained teachers achieve significantly proportion of high-achieving students (Grade A) is 4.4 times
higher learning outcomes in both Mathematics (21.9-point higher in classes taught by trained teachers.

difference) and Language (17.5-point difference). The

Student Ac;ademic Performance by Subject Area and Teacher Training Status
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Graph 4: Student Learning Outcomes Comparison
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4.5 Training Impact Factors
Multiple regression analysis identified key factors influencing training effectiveness:

Table 5: Factors Influencing Training Effectiveness

Factor Beta Coefficient Standard Error | t-value | p-value | Contribution (%)

Training Duration 0.342 0.045 7.60 <0.001 28.4%
Follow-up Support 0.289 0.038 7.61 | <0.001 23.7%
School Infrastructure 0.213 0.041 520 | <0.001 16.8%
Administrative Support 0.198 0.043 4,60 | <0.001 15.2%
Teacher Experience 0.156 0.039 4,00 | <0.001 11.3%

Model Summary

R2=0.734, F(5,194) = 107.23, p<0.001
The model explains 73.4% of variance in training

effectiveness, with training duration and follow-up support
being the strongest predictors.

Teacher Experience

Administrative Support

School Infrastructure

Follow-up Support

Training Duration

28.4%

10
Contribution to Training Effectiveness (%)

15 20 25

Graph 5: Factors Influencing Training Effectiveness

5. Discussion

The findings provide compelling evidence for the
effectiveness of DIET Darbhanga's in-service teacher
training programs. The significant improvements observed
across classroom practices, TLM utilization and student
learning outcomes validate the institution's role in enhancing
educational quality.

5.1 Classroom Practice Enhancement

The substantial improvements in classroom practices among
trained teachers reflect the training program's focus on
practical pedagogical skills. The largest effect sizes in
classroom management and assessment strategies indicate
that DIET's training effectively addresses critical areas of
teacher competency. These findings align with Guskey's
(2002) [ emphasis on practice-focused professional
development.

The superior lesson planning abilities of trained teachers
suggest improved understanding of curriculum objectives
and instructional sequencing. Enhanced student engagement
strategies demonstrate the training's effectiveness in
developing learner-centered approaches, crucial for diverse
classroom environments in Darbhanga district.

5.2 TLM Utilization Impact

The dramatic differences in TLM utilization between trained
and untrained teachers highlight the training program's
success in promoting resource-rich learning environments.
The high adoption rate of technology integration (72% vs
18%) is particularly noteworthy, given the traditional
teaching methods prevalent in rural Bihar schools.

The emphasis on local resource utilization demonstrates
DIET's contextual approach to training, recognizing the
resource constraints in government schools. This finding
supports the sustainability of improved practices beyond the
training period.

5.3 Student Learning Outcomes

The 19.6-point average improvement in student
performance represents substantial educational impact. The
effect is consistent across subjects, suggesting

comprehensive skill development rather than subject-
specific gains. The four-fold increase in high-achieving
students indicates that training benefits extend beyond
average improvements to excellence development.

These outcomes align with international research
demonstrating positive correlations between teacher training
quality and student achievement (Darling-Hammond et al.,
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2017) M. The magnitude of improvement suggests that
DIET training addresses fundamental pedagogical
deficiencies effectively.

5.4 Critical Success Factors

The identification of training duration and follow-up support
as primary effectiveness predictors provides actionable
insights for program improvement. The 28.4% contribution
of training duration suggests that intensive programs yield
better results than brief interventions. However, the
substantial impact of follow-up support (23.7%) emphasizes
the importance of continued engagement beyond formal
training periods.

School infrastructure and administrative support, while
significant, contribute less to effectiveness, suggesting that
quality training can overcome resource limitations to some
extent. This finding is encouraging for scaling successful
practices across diverse school contexts.

5.5 Implications for Policy and Practice

The study results support continued investment in DIET-
based teacher training programs while highlighting areas for
enhancement. The strong correlation between training
effectiveness and follow-up support suggests the need for
systematic mentoring and monitoring mechanisms.

The moderate influence of teacher experience on training
effectiveness indicates that both novice and experienced
teachers benefit from in-service training, supporting
inclusive program design. However, the variation in
effectiveness across different teacher profiles suggests the
potential for differentiated training approaches.

6. Limitations

Several limitations constrain the generalizability of findings.
The cross-sectional design limits causal inference, though
the substantial effect sizes and consistent patterns across
multiple indicators strengthen the evidence. The six-month
observation period may not capture long-term sustainability
of training impacts.

The study focused on government primary schools in
Darbhanga district, limiting generalizability to other
contexts or educational levels. Selection bias, despite
random sampling, may exist if trained teachers differ
systematically from untrained teachers in unmeasured
characteristics.

The reliance on standardized assessments may not capture
all aspects of student learning, particularly in areas like
creativity,  critical  thinking and  social-emotional
development. Additionally, observer bias in classroom
evaluations, despite standardized rubrics, cannot be
completely eliminated.

7. Recommendations
Based on the study findings, several recommendations
emerge for enhancing DIET training effectiveness:

7.1 Program Design Improvements

e Duration Enhancement: Extend training programs
from current 5-15 days to minimum 20-day intensive
courses, given the strong correlation between duration
and effectiveness.

e Follow-up Mechanisms: Establish systematic follow-
up support including monthly school visits, peer
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learning groups and refresher sessions to sustain
training impact.

o Differentiated Approaches: Develop specialized
training modules for different teacher experience levels
and subject specializations to maximize relevance and
impact.

7.2 Infrastructure and Support

e Technology Integration: Strengthen technology
components in training programs and ensure schools
have basic technological infrastructure to support
implementation.

e Resource Development: Create standardized TLM Kits
and provide guidance for developing low-cost, locally
available teaching materials.

e Administrative Alignment: Conduct orientation
programs for school administrators to ensure supportive
environments for trained teachers.

7.3 Evaluation and Monitoring

e Longitudinal Tracking: Implement systematic
tracking of trained teachers over extended periods to
assess sustainability and identify refresher training
needs.

e Student-Centered Metrics: Develop comprehensive
assessment frameworks that capture broader learning
outcomes beyond traditional academic achievement.

e Continuous Improvement: Establish  feedback
mechanisms from participants and stakeholders to
continuously refine training content and delivery
methods.

7.4 Scaling and Replication

e Best Practice Documentation: Document and
disseminate successful training approaches to other
DIET institutions for replication and adaptation.

e Capacity Building: Strengthen DIET faculty
capabilities through exposure to contemporary
educational  research and  innovative training

methodologies.

e Partnership Development: Establish partnerships with
educational institutions and NGOs to enhance training
quality and expand resource access.

8. Conclusion

This comprehensive evaluation of DIET Darbhanga's in-
service teacher training programs provides robust evidence
of significant positive impact on teacher effectiveness and
student learning outcomes. The study validates the critical
role of systematic, well-designed professional development
in enhancing educational quality in government schools.

The substantial improvements observed across classroom
practices (73% higher effectiveness), TLM utilization (68%
better usage) and student learning outcomes (42%
improvement) demonstrate that quality teacher training can
overcome resource constraints and transform educational
experiences. The identification of key success factors -
particularly training duration and follow-up support -
provides a roadmap for program enhancement.

The findings support continued investment in DIET-based
teacher training while emphasizing the need for program
refinement. The strong evidence base established through
this study can inform policy decisions and resource
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allocation for teacher professional development initiatives
across Bihar and beyond.

Future research should explore longitudinal impacts, cost-
effectiveness analysis, and the applicability of successful
approaches to different educational contexts. The
development of sustainable models for teacher professional
development remains crucial for achieving educational
quality goals in diverse socio-economic environments.

The success of DIET Darbhanga's training programs offers
hope for transforming elementary education quality through
systematic teacher capacity building. With appropriate
enhancements based on research findings, these programs
can serve as models for effective professional development
in resource-constrained educational systems.
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