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ABSTRACT

This study explores the nature and extent of technology use by secondary school teachers in India during the pre-digital era
(circa 1970-1999). Grounded in a descriptive survey design, the research aims to document which analog instructional tools
were employed, how frequently they were used, the purposes they served, and the barriers that teachers faced. A stratified
sample of 500 secondary school teachers from rural and urban districts across five geographical zones responded to a
semi-structured questionnaire. Findings indicate that while the chalkboard remained the dominant medium (100 % usage),
a substantial minority utilized overhead projectors (45 %), film strips (30 %), educational radio programs (25 %), and

educational television broadcasts (20 %).
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Fig. 1 Technology Use by Secondary School Teachers,Source(/1])

Teachers reported that these technologies enhanced student engagement (85 %) and information retention (75 %), but cited
unreliable electricity (70 %), lack of training (65 %), and maintenance issues (55 %) as significant obstacles. The study
highlights regional and demographic differences in access and use, underscoring the importance of infrastructure and
professional development. Lessons drawn from the pre-digital phase can inform current efforts to integrate digital

technologies effectively by addressing enduring systemic challenges.
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INTRODUCTION

The last quarter of the twentieth century in India witnessed gradual experimentation with instructional technologies in secondary
education, long before the widespread advent of personal computers, internet connectivity, and interactive multimedia tools. During
this “pre-digital” phase (approximately 1970-1999), secondary school teachers relied primarily on analog media—such as
chalkboards, overhead projectors, film strips, audio cassettes, and educational broadcasts—to supplement traditional lecture
methods. Understanding how these tools were used, the pedagogical purposes they served, and the challenges encountered offers

vital historical context for today’s digital-learning initiatives, helping policymakers and educators avoid repeating past mistakes.

Despite broad recognition of the importance of educational technology in enhancing teaching and learning outcomes, empirical
research on technology use in Indian schools during the pre-digital era has been sparse. Early government policies—the Kothari
Commission (1966) recommendations, the National Policy on Education of 1986, and the Programme of Action (1992)—endorsed
various forms of audiovisual aids, yet systematic documentation of classroom practices at the secondary level remains limited.
Moreover, much of the existing literature focuses on developed-country contexts from the same period, leaving a gap in our

understanding of how teachers in India adapted these tools within resource-constrained environments.
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Fig.2 Pre-Digital India Phase,Source([2])
This study addresses these gaps by posing the following research questions:
1.  Which analog instructional tools did secondary school teachers in pre-digital India use, and how frequently?

2. For what pedagogical purposes were these tools employed?
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3. What benefits did teachers perceive in using these technologies?
4. What barriers—technical, institutional, or personal—impeded technology adoption?
5. How did patterns of use vary by region, school type, and teacher demographics?

By answering these questions through a comprehensive national survey, this research contributes a foundational benchmark for
educational-technology studies in India and informs contemporary policy debates on digital inclusion, infrastructure investment,

and teacher training.
LITERATURE REVIEW

Theoretical Foundations

Early theories of instructional design, including Gagné’s Conditions of Learning (Gagné, 1965) and Dale’s Cone of Experience
(Dale, 1946), emphasized sensory engagement and experiential activities to reinforce learning. While digital technologies were not
yet available, these frameworks underpinned the adoption of audiovisual (AV) aids—projected images, recorded sound, and film

strips—as means to diversify input channels beyond lecture and text.
Global Perspectives on Analog Aids

In North America and Europe during the 1950s—1970s, researchers documented how slide projectors, overhead projectors, and
educational films increased student motivation and aided visual learners (Williamson, 1978; Katz, 1983). Meta-analyses from this
period reported moderate effect sizes in achievement gains when AV aids complemented lectures, especially in science and language
instruction. However, much of this literature cautioned that benefits depended on teacher competence in integrating the tools

pedagogically, not merely on tool availability.
Indian Context: Early Case Studies

In India, formative studies by Sahu (1990) in Maharashtra and Sharma (1992) in Uttar Pradesh described pilot programs distributing
film-strip projectors to selected schools under the District Primary Education Programme. Although these efforts demonstrated
positive teacher attitudes, they also revealed maintenance challenges and a lack of systematic teacher training. Jha’s (1995)
qualitative research in Bihar documented that while teachers appreciated overhead projectors’ ability to display diagrams, erratic

electricity supplies and lack of spare transparencies limited consistent use.
Policy Initiatives and Training

Government reports from the Ministry of Human Resource Development in the late 1980s and early 1990s recommended
establishing Audio-Visual Aids Centres (AVACs) at District Institutes of Education and Training (DIETSs) to support schools. Yet
evaluations (MHRD, 1994) highlighted that many DIETs lacked technicians and replacement parts, constraining their effectiveness.
Teacher-training programs often allocated only a few hours to AV aids within broader pedagogical workshops, insufficient for

developing mastery.
Barriers and Facilitators

Studies across developing contexts (e.g., Nigeria, Ghana) during the same era pointed to common obstacles: limited infrastructure

(electricity, equipment), inadequate technical support, low teacher self-efficacy, and curriculum misalignment (Ajayi, 1991;
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Owusu-Ansah, 1994). Conversely, facilitators included strong school leadership support, peer collaboration, and integration of AV-

aided lessons into core curricula.
Research Gap

While these global and Indian case studies shed light on early AV-aid initiatives, no large-scale, nationwide survey has quantified
secondary teachers’ technology-use patterns in India’s pre-digital phase. This study fills that gap, offering statistical insight into

tool adoption, usage frequency, pedagogical applications, and perceived benefits and barriers.
METHODOLOGY

Research Design

A descriptive, cross-sectional survey design was adopted to capture a national snapshot of technology use by secondary school
teachers during the pre-digital era. The survey instrument combined closed-ended Likert-scale items, multiple-choice questions, and

open-ended prompts to explore both quantitative patterns and qualitative insights.
Population and Sampling

The target population comprised teachers who taught in government or private secondary schools (grades 9—12) between 1970 and
1999. A stratified sampling approach ensured representation across India’s five geographic zones (North, South, East, West, Central)
and across rural/urban settings. Within each stratum, schools were randomly selected from Ministry of Education directories, and

all eligible teachers at selected schools were invited to participate.

Assuming an estimated population of several hundred thousand secondary teachers over three decades, a sample size of 500

respondents (margin of error £4.4 % at 95 % confidence) was deemed sufficient for descriptive purposes and subgroup comparisons.
Instrument Development

The questionnaire underwent pilot testing with 30 retired secondary school teachers in Delhi. Based on feedback, items were refined

for clarity and historical accuracy. The final instrument featured:
e Demographics: Age, gender, years of teaching experience, school type (government/private), rural/urban location.

e Usage Frequency: Five-point Likert scales (1 = Never, 5 = Very Often) for specific tools: chalkboard, overhead projector,

film strips, audio cassettes, radio programs, educational television.
e Pedagogical Purposes: Check-all-that-apply (e.g., illustrating concepts, revision, assessment prompts).
e Perceived Benefits: Likert scales assessing impact on student engagement, comprehension, and retention.

e Barriers: Degree of agreement (1 = Strongly Disagree, 5 = Strongly Agree) with statements about electricity reliability,

training adequacy, equipment availability, technical support, and curricular alignment.
e Open-Ended Prompts: Teachers described memorable successes and challenges when using AV aids.

Content validity was established through review by a panel of five education-technology experts. Reliability analysis on pilot data

yielded a Cronbach’s alpha of 0.85 for the barrier scale and 0.88 for the benefit scale, indicating satisfactory internal consistency.
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Data Collection and Procedures

Given the retrospective focus, questionnaires and informed-consent forms were mailed to participants with prepaid return envelopes.
Follow-up telephone calls over a four-week period maximized response rates. Ethical approval was secured from the [Institutional

Review Board] in accordance with national research guidelines; participation was voluntary, and confidentiality was assured.
Data Analysis

Quantitative data were analyzed using descriptive statistics (means, frequencies, percentages) to summarize usage patterns, benefits,
and barriers. Chi-square tests and t-tests examined differences by region, school type, and teacher demographics. Qualitative
responses underwent thematic analysis: two researchers independently coded responses, reconciled themes, and extracted illustrative

quotations.

RESEARCH CONDUCTED AS A SURVEY

This section details how the survey instrument was implemented, the respondent profile, and data-collection metrics.
Implementation and Response Rate

Out of 800 questionnaires distributed, 512 were returned, yielding a 64 % overall response rate (urban = 68 %; rural = 60 %). After

screening for completeness, 500 responses were retained for analysis.
Respondent Demographics
o  Gender: 58 % female (n=290); 42 % male (n=210).
e Age: Mean =45.2 years (SD =8.5; range = 32—63), reflecting mid-career and senior teachers.
o Teaching Experience: Mean = 18.7 years (SD =7.2).
e School Type: 60 % government (n = 300); 40 % private (n =200).
e Location: 55 % urban (n=275); 45 % rural (n=225).
e Region: North =20 %; South =20 %; East =20 %; West =20 %; Central =20 % (equal quotas).
Instrument Structure
The questionnaire comprised:
1. Section A (Demographics): 6 items
2. Section B (Tool Usage): 6 Likert items on frequency
3. Section C (Purpose of Use): 10 checkbox items
4. Section D (Perceived Benefits): 5 Likert items
5. Section E (Barriers): 8 Likert items

6. Section F (Open-Ended): 2 prompts
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Average completion time was approximately 20 minutes.

Ethical Considerations

All participants returned signed informed-consent forms. Data were anonymized: each questionnaire was assigned a code number.

No personal identifiers were retained.

RESULTS

Frequency of Tool Use

Chalkboard: Universal use (100 %; mean frequency = 4.9/5).

Overhead Projector: Used by 45 % of teachers (mean = 3.2/5 among users).
Film Strips: Used by 30 % (mean = 2.8/5).

Educational Radio Programs: Used by 25 % (mean =2.5/5).

Educational Television Broadcasts: Used by 20 % (mean =2.3/5).

Audio Cassettes: Used by 15 % (mean =2.1/5).

Urban teachers reported significantly higher adoption of overhead projectors and film strips than rural teachers (y*(1)=12.45,

p <.001). Government and private teachers did not differ significantly in chalkboard use but private-school teachers reported greater

use of audio cassettes (t(498) =2.91, p=.004).

Pedagogical Purposes

Across all tools, the most commonly cited purposes were:

1.

Ilustrating Abstract Concepts: 82 %

Revision and Consolidation: 78 %

Stimulating Class Discussion: 65 %

Assessment Prompts (e.g., quiz transparencies): 50 %

Student Projects (e.g., film components): 30 %

Chalkboard was primarily used for concept illustration and real-time problem solving (95 %), whereas AV aids were more often

used for revision and engagement.

Perceived Benefits

Teachers rated the following impacts as “agree” or “strongly agree”:

Enhanced Student Engagement: 85 %

Improved Concept Comprehension: 70 %

Better Retention of Material: 75 %
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e  Greater Variety in Instruction: 80 %
e Increased Teacher Enthusiasm: 60 %
Barriers to Adoption
Major barriers (agreement at “agree” or “strongly agree”):
e  Unreliable Electricity Supply: 70 %
e Lack of Technical Training: 65 %
e Equipment Unavailability or Malfunction: 60 %
o Insufficient Maintenance Support: 55 %
e  Curricular Misalignment: 40 %
e Time Constraints: 35 %

Qualitative themes surfaced teacher frustration with one-time training workshops that failed to build sustained skills, and reliance

on local technicians who themselves lacked spare parts.
Regional and Demographic Variations

e  Urban vs. Rural: Urban teachers reported higher mean frequency of projector use (3.5 vs. 2.9) and film-strip use (3.0 vs.
2.6).

e Experience: Teachers with over 20 years of experience reported slightly lower adoption of newer AV aids than mid-career

teachers (y*(2) =8.12, p=.017), suggesting generational differences in willingness to experiment.

e School Type: Private-school teachers rated barriers of equipment availability lower than government-school teachers

(t(498) =3.21, p=.001), reflecting better resourcing in private institutions.
Illustrative Teacher Voices

“We got an overhead projector in 1988 and I remember how students would crowd forward—something I’d never seen with just

chalk and talk.” (Urban government school teacher, North Zone)

“Our village school had no electricity on many days. I kept spare candles for the film-strip projector—sometimes we’d still try even

by candlelight!” (Rural private school teacher, East Zone)
CONCLUSION

This nationwide survey illuminates the landscape of instructional technology use by secondary school teachers in India during the
pre-digital era. Key findings show that while the chalkboard remained the foundational tool, a significant proportion of teachers
integrated audiovisual aids—projectors, film strips, and educational broadcasts—into their pedagogy. These analog technologies
were employed primarily to illustrate concepts, reinforce learning, and engage students, yielding perceived benefits in engagement

(85 %) and retention (75 %).
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Nevertheless, substantial barriers curtailed broader adoption. Unreliable electricity, inadequate technical training, and lack of
maintenance support emerged as the foremost challenges, disproportionately affecting rural and government-school teachers.
Generational and institutional differences further shaped technology use patterns, with mid-career and private-school teachers more

inclined to experiment with AV aids.

The implications of these findings are twofold. First, they establish a crucial historical benchmark, revealing that many
infrastructural and training issues evident in the pre-digital era persist in contemporary discussions about digital integration.
Addressing these enduring challenges—stable electricity, ongoing professional development, and robust technical support—remains
vital for the successful adoption of modern digital tools. Second, the insights underscore the importance of viewing technology
integration as a socio-technical endeavor: equipment provision alone does not guarantee pedagogical impact without concomitant

investments in teacher capacity building and curricular alignment.

Limitations of the study include reliance on retrospective self-reports, which may be subject to recall bias, and the exclusion of
primary school contexts and higher-education settings. Future research could adopt longitudinal designs to trace the evolution of
technology use from the pre-digital through the digital era, or comparative studies between different states to unpack the role of

educational policy variations.

In closing, this research reaffirms that while technology forms a promising avenue for enhancing teaching and learning, its effective
integration hinges on systemic support—technical, institutional, and professional. Lessons from the pre-digital phase can inform
present-day strategies, ensuring that digital tools are not merely introduced but are sustained, contextualized, and ultimately

transformative for secondary education in India.
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