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Abstract

Context and relevance. In Indian secondary schools, science classrooms often include students with vary-
ing learning needs, posing a challenge to traditional teaching methods. With increasing emphasis on in-
clusive education, particularly under the National Education Policy 2020, teachers are turning to digital 
tools to manage this diversity. However, the lack of structured diagnostic methods and adequate training 
hinders effective implementation. Educational psychology theories suggest that addressing learners’ indi-
vidual needs through informal diagnostic insights, supported by technology, can lead to better outcomes. 
Objective. The purpose of this study is to explore how digital learning strategies, informed by educational 
psychology and informal psycho-diagnostic techniques, can support differentiated teaching in mixed-abili-
ty science classrooms. Hypothesis. It is assumed that combining digital tools with diagnostic observations 
helps teachers better engage diverse learners and design personalized instructional strategies. Methods 
and materials. A qualitative research approach was used, involving 20 science teachers from both private 
and government secondary schools in Delhi NCR. Data were collected through classroom observations, 
teacher interviews, and reflective notes. The study used the Technological Pedagogical Content Knowl-
edge (TPACK) and SAMR (Substitution, Augmentation, Modification, Redefinition) models, alongside 
theories from Gardner and Vygotsky, to analyze teaching practices. Results. Teachers employed observa-
tion-based diagnostics and basic digital tools such as videos, simulations, and quizzes. While some moved 
towards modified instruction, most lacked training and access to advanced digital infrastructure. Despite 
challenges, a clear link emerged between diagnostic awareness and meaningful use of digital methods. Con-
clusions. Integrating informal diagnostic strategies with digital teaching tools enables more inclusive and 
responsive instruction. Strengthening teacher training and digital access is vital to make science education 
more adaptive to diverse learners.
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Резюме

Контекст и актуальность. В средних школах Индии уроки по естественным наукам часто прохо-
дят с учениками, у которых разные потребности в обучении. Это создает трудности для учителей, 
использующих обычные методы преподавания. В связи с большим вниманием к инклюзивному 
образованию и в рамках Национальной образовательной политики 2020 года, учителя всё чаще 
используют цифровые инструменты, чтобы лучше справляться с этим разнообразием учеников. 
Но у них есть проблемы: нет четких методов диагностики и отсутствие подготовки. Согласно тео-
риям педагогической психологии, если учителя смогут лучше понять индивидуальные потребно-
сти каждого ученика с помощью неформальных методов диагностики и технологий, это поможет 
улучшить результаты обучения всех учеников. Цель. Цель исследования — изучить, как цифро-
вые стратегии обучения, основанные на теориях педагогической психологии и неформальных 
психодиагностических методах, могут поддерживать дифференцированное обучение естествен-
ным наукам в классах с разным уровнем способностей учеников. Гипотеза. Предполагается, что 
сочетание цифровых инструментов с использованием диагностических методов помогает учите-
лям лучше вовлекать учеников с разным уровнем подготовки и разрабатывать индивидуальные 
учебные стратегии. Методы и материалы. Использовались качественные методы исследования, 
в рамках которых было опрошено 20 учителей естественных наук из частных и государственных 
средних школ в национальном столичном округе Дели. Данные собирались посредством наблю-
дений в классе, интервью с учителями и заметок. В исследовании применялись модели Техноло-
гического педагогического контент-знания (TPACK) и SAMR (замена, накопление, модифика-
ция, переопределение), а также теории Говарда Гарднера и теории Л.С. Выготского для анализа 
методов преподавания. Результаты. Учителя использовали диагностические методы на основе 
наблюдений и простые цифровые инструменты, такие как видео, симуляции и викторины. Хотя 
некоторые педагоги перешли к модифицированным методам преподавания, большинство не 
имели достаточной подготовки и доступа к современным цифровым технологиям. Несмотря на 
трудности, явно прослеживалась связь между осведомленностью о диагностике и эффективным 
использованием цифровых методов. Выводы. Интеграция неформальных диагностических ме-
тодов с цифровыми учебными инструментами позволяет обеспечить более инклюзивное и гиб-
кое обучение. Улучшение подготовки учителей и расширение доступа к цифровым технологиям 
являются важными для того, чтобы сделать обучение естественным наукам более адаптивным к 
потребностям разных учеников.

Ключевые слова: инклюзивное образование, цифровое обучение, дифференцированное обуче-
ние, классы с разным уровнем способностей, психодиагностические стратегии, преподавание есте-
ственных наук
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1. Introduction

1.1. Background
Indian science classrooms increasingly represent a 

microcosm of learner diversity, influenced by dispari-
ties in socio-economic background, linguistic expo-
sure, and prior academic achievement. Although the 
National Education Policy (NEP) 2020 envisions 
an inclusive, competency-based education system, 
classroom practices often reflect a one-size-fits-all 
approach. Teachers are frequently underprepared to 
deal with the nuanced instructional demands posed 
by mixed-ability groups, particularly in the context of 
science education, which requires conceptual under-
standing, procedural fluency, and application skills. 
As noted in Arora & Chander, 2023, despite recogni-
tion of inclusive education in policy discourse, peda-
gogical strategies remain largely undifferentiated. 
This research addresses this gap by exploring how 
digital technologies — ranging from interactive simu-
lations to curated video content — can be strategically 
employed to support differentiated learning in science 
classrooms.

Drawing on Vygotsky’s (1978) Zone of Proximal 
Development (ZPD), the study conceptualizes digital 
tools as potential mediators between learner capability 
and curricular demands. The study further leverages 
Gardner’s (1983) theory of Multiple Intelligences to 
identify opportunities for individualized instruction. 
The introduction situates the research within India’s 
current educational landscape and argues for a model 
that integrates digital affordances with psycho-diag-
nostic responsiveness. Educational psychology pro-
vides essential frameworks for understanding learner 
diversity in cognitive and emotional dimensions. In 
mixed-ability classrooms, theories of cognitive devel-
opment and individual learning styles are instrumen-
tal in shaping effective instructional design. As high-
lighted in Arora & Chander, 2023, Vygotsky’s ZPD 
remains central to differentiating instruction. Teachers 
as observed during fieldwork (Arora & Chander, 2023) 
often scaffolded content using peer tutoring, concrete 
aids, and visual reinforcement to match students’ prox-
imal development levels.

Bruner’s concept of scaffolding (1966), which sug-
gests the gradual withdrawal of support as learners 
gain mastery, was evident in task-based collaborative 
work where students transitioned from guided in-
struction to independent problem-solving. This aligns 
with cultural-historical views of learning as a socially 
mediated process. Gardner’s Multiple Intelligences 
theory informed several classroom interventions. For 
instance, role-play in one government school allowed 
kinesthetic learners to engage with scientific process-
es. Another classroom used student drawings to de-
pict scientific phenomena, thus accommodating visual 
learners. The VARK model also found application, as 
teachers structured activities using multimedia con-
tent and manipulatives to align with learner prefer-
ences.

2. Research objectives and questions

Research objectives
The study aimed to:
1. Explore how science teachers identify and in-

terpret learner diversity — cognitive, emotional, and 
linguistic  — through informal psychodiagnostics tech-
niques in the absence of formal psychological services.

2. Examine the pedagogical integration of digital 
tools in mixed-ability secondary science classrooms, fo-
cusing on how these tools are aligned with diverse learn-
er profiles.

3. Evaluate the extent to which established educa-
tional psychology theories — particularly Vygotsky’s 
Zone of Proximal Development (ZPD), Gardner’s Mul-
tiple Intelligences (MI), and Bruner’s scaffolding — on 
differentiated instruction in real classroom settings.

4. Develop a culturally contextual instructional 
framework that connects informal psychodiagnostic 
responsiveness with digital pedagogy for inclusive and 
meaningful science learning teaching in Indian second-
ary schools.

 Research questions
To address the above objectives, the study explored 

the following questions:
1. RQ1: How do science teachers in diverse Indian 

classrooms identify cognitive, linguistic, and emotional 
learner variability without access to formal psycho-diag-
nostic services?

2. RQ2: What informal diagnostic tools or strategies 
(e.g., behavioral observations, reflective journals, learn-
ing logs) are employed by teachers to guide instructional 
adaptations?

3. RQ3: Which digital tools are most frequently inte-
grated in mixed-ability science classrooms, and how do 
these tools correspond with learners’ readiness, prefer-
ences, and cognitive styles?

4. RQ4: How do teachers incorporate psychological 
theories — such as Vygotsky’s ZPD, Gardner’s MI, and 
Bruner’s scaffolding — into the planning and delivery of 
digitally supported, differentiated instruction?

5. RQ5: What pedagogical challenges do teachers en-
counter in implementing diagnostic-responsive digital 
instruction across varying school types (government, 
private, urban, semi-urban)?

6. RQ6: How do students perceive the effectiveness 
of differentiated digital learning approaches in enhanc-
ing their engagement, understanding, and participation 
in science classrooms?

3. Educational psychology perspectives

3.1. Cognitive development theories
Educational theories from Piaget, Bruner, and Vy-

gotsky offer essential insights for understanding mixed-
ability classrooms. Piaget’s cognitive developmental 
stages suggest middle school learners primarily benefit 
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from concrete operational tasks involving hands-on ac-
tivities (Piaget, 1952). Classroom observations affirmed 
the effectiveness of activity-based science experiments 
aligning with Piaget’s theory.

Bruner’s scaffolding technique was frequently used, 
demonstrating gradual withdrawal of support as learners 
became independent (Bruner, 1966). Additionally, Vy-
gotsky’s ZPD provided a foundation for peer-supported 
instructional strategies. Observations revealed improved 
learning outcomes when students received scaffolded 
peer interactions within their ZPD (Vygotsky, 1978).

3.2. Learning styles and multiple intelligences
The VARK model (Visual, Auditory, Reading/Writ-

ing, Kinesthetic) further guided teachers in lesson plan-
ning, ensuring multimodal instruction that catered to 
varied learning styles (Fleming, 2001). Classroom strat-
egies included animations, peer discussions, worksheets, 
and role-playing activities, validating Gardner’s multi-
ple intelligences theory (Table 1).

4. Digital learning tools and techniques

4.1. Integration of digital technology
Integration of digital technology in Indian class-

rooms, though advocated by NEP 2020, varied signifi-
cantly based on infrastructure and teacher readiness. 
The Technological Pedagogical Content Knowledge 
(TPACK) framework and the SAMR (Substitution, 
Augmentation, Modification, Redefinition) model were 
employed to assess digital integration levels (Puentedu-
ra, 2013). Digital tools utilized included DIKSHA vid-
eos for content reinforcement, PhET simulations for in-
teractive visualization, and Google Forms for formative 
assessments. Teachers who effectively combined tech-
nological, pedagogical, and content knowledge achieved 
higher instructional effectiveness, moving beyond basic 
substitution towards task modification and redefinition. 
Nevertheless, disparities existed between private schools 
with extensive digital resources and government schools 
limited by infrastructural constraints (Arora, 2023).

In Indian classrooms, particularly in science educa-
tion at the secondary level, psycho-diagnostic challenges 
emerge due to the lack of access to formal assessment 
tools and trained professionals. Teachers often rely on 
informal techniques such as behavioral observations, an-
ecdotal records, and parental feedback to assess learner 
needs (Chander, 2011; Arora & Chander, 2023). These 
observational strategies help teachers adjust instruc-
tional strategies in real-time, especially in contexts with 

limited psychological support infrastructure. Despite the 
informality, these approaches are crucial for early detec-
tion of issues like attention deficits, social withdrawal, 
and performance inconsistencies. Data gathered during 
field visits revealed that customized interventions — like 
peer mentoring, flexible grouping, and visual scaffold-
ing — were frequently deployed based on such insights 
(Arora & Chander, 2023). The importance of teacher 
well-being also surfaced as a key theme. Emotionally re-
silient teachers showed a higher capacity for diagnosing 
and responding to student needs. Psychological support 
systems for educators themselves remain a policy gap, 
suggesting future directions for inclusive frameworks to 
extend beyond students alone (ResearchGate, 2024).

Digital learning tools, when deployed effectively, 
can act as cognitive amplifiers, enhancing the learning 
process by providing opportunities for visualization, in-
teraction, and individualized pacing. In the context of 
Indian secondary education, the implementation of such 
tools is uneven and influenced by infrastructural and 
pedagogical readiness (Zhao & Frank, 2003). The pres-
ent study adopted the SAMR model (Puentedura, 2013) 
and the TPACK framework (Mishra & Koehler, 2006) 
to evaluate the depth of technology integration observed 
in science classrooms.

The role of digital technology in transforming Indian 
classrooms has gained prominence through national ini-
tiatives like DIKSHA and policy shifts under NEP 2020. 
In the observed schools, digital tools were integrated to 
varying degrees depending on infrastructure, teacher 
training, and learner readiness. These tools ranged from 
multimedia lessons to interactive simulations and as-
sessment platforms.  The study employed the TPACK 
(Technological Pedagogical Content Knowledge) 
framework to analyse teacher competencies across three 
intersecting domains: content knowledge, pedagogy, and 
technology use. Teachers who demonstrated stronger in-
tegration of all three domains created lesson plans that 
moved beyond basic substitution to modification and re-
definition, as conceptualized in the SAMR model.

5. Theoretical framework

This research is situated within the broader discipline 
of cultural-historical psychology, which emphasizes the 
socially mediated and culturally situated nature of learn-
ing and development. Rooted in the theoretical lineage 
of Vygotsky, the study positions the Zone of Proximal 
Development (ZPD) as a diagnostic lens for understand-
ing learners’ potential and framing instructional interven-

Table 1
Learning modalities used in science classrooms

Modality  Instructional strategy  Example from field 
Visual  Use of animations and digital diagrams  PhET simulations 
Auditory  Oral explanations, discussions  Peer teaching 
Reading / writing  Worksheets and summarization exercises  Concept maps 
Kinaesthetic  Experiments, role-plays, model making  Magnet kit usage 
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tions. The integration of digital tools is not seen as isolated 
technological upgrades, but as instruments embedded in 
a cultural context that mediate knowledge construction, 
peer collaboration, and teacher scaffolding. In this way, the 
study aligns with cultural-historical approaches by explor-
ing how sociocultural tools — such as language, group roles, 
and technology — shape and transform the learning trajec-
tories of diverse learners in Indian classrooms.

The conceptual underpinnings of this study are 
grounded in a triad of psychological and pedagogical 
theories that support inclusive and differentiated in-
struction in mixed-ability science classrooms. These 
include Gardner’s Theory of Multiple Intelligences 
(1983), Vygotsky’s Sociocultural Theory (1978), and 
Bruner’s model of scaffolding. Each contributes unique-
ly to understanding learner diversity, especially when 
mediated through digital technologies. Gardner’s frame-
work highlights that students possess distinct cognitive 
strengths — such as linguistic, logical-mathematical, 
visual-spatial, bodily-kinesthetic, interpersonal, intrap-
ersonal, musical, and naturalistic intelligences — which 
demand corresponding differentiation in content deliv-
ery and assessment formats. In the classrooms studied, 
teachers were seen incorporating multiple representa-
tions such as storyboards, practical activities, and reflec-
tive logs to align with this plurality.

Vygotsky’s Zone of Proximal Development (ZPD) of-
fers a cultural-historical lens to examine how peer media-
tion, language, and tools (including digital ones) scaffold 
student learning. Observations in urban and semi-urban 

schools demonstrated that when teachers positioned stu-
dents within their ZPD — especially using peer collabo-
ration and guided digital interactions — engagement and 
conceptual clarity improved notably. Bruner’s scaffold-
ing model complements the ZPD approach by suggesting 
gradual release of responsibility to the learner. Teachers 
adapted instructional pacing and digital tool usage based 
on informal diagnostic observations, such as real-time 
feedback and group participation.

These theoretical orientations coalesce in the in-
structional design adopted in this study. The following 
conceptual flowchart (Fig 1) visualizes how these frame-
works interlink with digital pedagogy and psycho-diag-
nostic responsiveness to address learner heterogeneity in 
science classrooms.

6. Psycho-diagnostic challenges 
in mixed-ability classrooms

Addressing the diverse needs of learners in a mixed-
ability classroom necessitates that educators employ 
diagnostic practices tailored to individual challenges. 
However, formal psycho-diagnostic services, such as 
the availability of trained school psychologists or ed-
ucational counselors, remain largely absent from the 
infrastructure of Indian schools, particularly in gov-
ernment-run institutions. This significant gap places 
the responsibility solely on teachers, who often turn to 
informal strategies developed through their own expe-

Fig. 1. Instructional framework based on Gardner, Vygotsky, Bruner, and digital pedagogies 
(adapted from Arora & Chander, 2023)
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riences, shared practices from colleagues, or personal 
instincts honed over time. These adaptive methods 
play a vital role in understanding student difficulties 
and customizing teaching approaches to ensure effec-
tive learning outcomes.

In many cases, teachers construct observation check-
lists, maintain learning logs, or record anecdotal instances to 
monitor and evaluate student behavior, levels of participa-
tion, and overall engagement. These records allow educators 
to identify patterns and recurring issues, such as tendencies 
to avoid tasks, incomplete assignments, frequent inatten-
tion, or lack of verbal interaction during class activities. By 
analyzing these trends, teachers can pinpoint learners who 
require targeted modifications to instruction or remedial 
interventions. Such informal diagnostics become crucial 
in bridging the gap where formal systems are unavailable, 
helping educators support students more effectively.

The National Education Policy (NEP) 2020 has set 
forth ambitious goals to foster learner-centric environ-
ments that promote inclusivity, curriculum flexibility, 
and competence-based education. Yet, despite these 
guidelines, the absence of structured diagnostic train-
ing leads many teachers to rely on uniform instructional 
strategies that may not cater to the varied needs of their 
students. Instead of implementing differentiated teach-
ing methods, educators often struggle to adapt their 
practices to accommodate mixed-ability groups. This 
challenge underscores the urgent need for teacher de-
velopment programs that emphasize psycho-diagnostic 
skills, enabling educators to navigate diverse classroom 
dynamics with greater confidence and precision.

In such contexts, teachers often approach diagnostic 
challenges by developing personalized strategies that align 
with their unique teaching circumstances. These strate-
gies, despite being informal, have proven instrumental in 
addressing student-specific needs and enhancing learning 
experiences in classrooms that lack access to psychological 
expertise or resources. By leveraging their observations and 
intuition, educators contribute significantly to creating 
more inclusive and adaptive learning environments that 
support students’ individual growth and success.

7. Research methodology

This section expands on the preliminary methodologi-
cal overview presented earlier, providing a transparent 

account of research design, sampling logic, data‐collec-
tion instruments, and analytic procedures. The level of 
detail adheres to COREQ guidelines (Tong, Sainsbury, & 
Craig, 2007) to ensure replicability and evaluative rigour.

7.1. Philosophical orientation
The study is grounded in interpretivism, recognis-

ing that knowledge about classroom practice is co‑con-
structed by participants and researchers (Lincoln & 
Guba, 1985). A constructivist stance (Crotty, 1998) 
shaped the open‑ended data‑generation processes and 
the inductive — deductive analytic cycle. This onto-
logical and epistemological positioning legitimised thick 
description, teacher narratives, and micro‑interaction-
al evidence as primary data. This research adopted a 
qualitative case study approach aimed at exploring how 
digital pedagogies are implemented in mixed-ability sci-
ence classrooms, with an emphasis on psychodiagnos-
tics awareness and responsive instructional practices. 
The design aligns with the interpretivist paradigm, ac-
knowledging the complexity of classroom realities and 
the subjective meanings constructed by teachers and 
learners. As outlined in the thesis, the methodology was 
selected to accommodate the context-specific nuances of 
Indian classrooms, particularly in government and pri-
vate secondary schools in Delhi NCR. A constructivist 
lens, informed by Vygotsky’s sociocultural theory and 
Gardner’s theory of multiple intelligences, guided the 
research design and interpretation of findings.

7.2. Multiple — case study design
Following Yin (2018), a multiple — case design en-

abled analytic generalisation across six bounded cas-
es  — three government and three private, co‑educa-
tional, Hindi‑/English‑medium secondary schools in 
Delhi‑NCR. Each ‘case’ was a Grade 9 science classroom 
observed over nine consecutive instructional periods 
(≈ 360 minutes). Case boundaries were demarcated by 
school, teacher, and academic term, allowing within‑case 
depth and cross‑case contrast (Stake, 2006).

7.3. Participant recruitment
Purposive sampling identified six science teachers 

(4 female, 2 males; teaching experience 5 — 23 years). 
Student assent (n = 180) and parental consent followed 
Directorate of Education guidelines (Table 2). Pseud-
onyms protect identities.

Table 2
Data collection matrix

Phase Instrument Purpose Sampled artefacts
P1 Structured observation 

checklist
Map digital‑tool flow, interaction 
patterns

36 lesson logs, 216 time‑stamped field 
notes

P2 Stimulated‑recall teacher 
interviews

Elicit diagnostic reasoning and tool 
selection

6 verbatim transcripts (≈ 54 000 words)

P3 Focus‑group student dialogues Capture learners affect and perception 
of differentiation

12 audio files, 90 student comments

P4 Document harvest Triangulate enacted vs. planned 
curriculum

42 lesson plans, 18 Google Forms, 27 
PhET screenshots
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8. Observations

Here are the observations from the data collected.

8.1. Classroom-level digital pedagogy patterns
The study revealed significant variations in digital 

tool adoption across school types as mentioned in Ta-
ble 3 below.

Teachers in private schools used a combination of DIK-
SHA, PhET, and Google Forms, aligning with TPACK 
competencies. In contrast, government schools largely re-
lied on DIKSHA videos in substitution mode. In one exam-
ple from School A, a teacher introduced the topic of force 
using a DIKSHA video. This was followed by a PhET sim-
ulation allowing students to change variables such as mass 
and slope. Students were then asked to complete a Google 
Form that assessed conceptual understanding.

This sequence (Table 4) illustrates a transition from 
augmentation to modification, as learners interacted with 
content in non-linear, choice-based formats. At the substi-
tution and augmentation levels, DIKSHA videos and digi-
tal worksheets were employed to reinforce textbook con-

tent. In classrooms with higher digital literacy, tools like 
PhET simulations enabled task redesign — aligning with 
the modification and redefinition stages of SAMR (Arora 
& Chander, 2023). Google Forms and mobile-based quiz-
zes were used to support formative assessment, providing 
instant feedback loops that enhanced student engagement. 
At the substitution level (Table 5), PDF-based materials 
replaced textbooks. Augmentation included DIKSHA app 
videos with rewind capabilities. However, it was in private 
schools where meaningful modification occurred through 
collaborative digital tools (e.g., Google Docs) and redefini-
tion with simulation labs (e.g., PhET).

Teachers’ digital integration was examined through 
the lens of the SAMR and TPACK models. The majority 
of usage remained within the Substitution and Augmen-
tation levels, with higher-order modification and redefi-
nition noted only in select private schools with robust 
infrastructure (Table 6).

Anecdote:  “We use DIKSHA videos at the start of 
each topic — it helps set context. But the real change came 
when we let students play with simulations and change 
variables on their own.” — Science Teacher, School A

Table 3
Summary of digital tool usage in observed schools

Tool  Function  Context of use 
DIKSHA App  Content delivery (videos, PDFs)  Used for concept introduction and reinforcement 
Google Forms  Formative assessment and feedback  Post-lesson quizzes and polls 

PhET Simulations  Interactive visualizations  Teaching magnetism, atomic structure 
PowerPoint  Structured visual explanations  Summary slides, visual mapping 
YouTube  Supplemental videos  Showing real-life applications of science 

Table 4
Levels of digital adoption in the observed schools using the SAMR framework

Level Description Classroom example
Substitution Technology replaces traditional methods without 

change in task
Digital textbook used instead of print (Arora, 2023)

Augmentation Technology adds functional improvements to 
traditional tasks

Online MCQs with instant feedback

Modification Technology allows for significant task redesign Collaborative Google Docs assignments
Redefinition Technology enables previously inconceivable tasks Virtual labs and simulations using PhET (Arora, 2023)

Table 5
School type and integration depth

School type Digital resource availability
Integration depth 
(based on SAMR)

instructional impact

Private Urban High Modification, Redefinition Enhanced engagement, feedback loops
Government Semi-
urban

Moderate/Low Substitution, Augmenta-
tion

Visualization, basic reinforcement

Table 6
Table digital adoption across schools (SAMR-aligned) 

SAMR level  Government Schools (%)  private Schools (%)  tools employed 
Substitution  80%  30%  PDFs, DIKSHA videos 
Augmentation  65%  55%  YouTube tutorials, online MCQs 
Modification  30%  60%  Google Docs for collaborative tasks 
Redefinition  10%  45%  PhET simulations, remote experiments 
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Here is a visual representation (Fig 2) of digital tool 
adoption levels in science classrooms across government 
and private schools, based on the SAMR framework:

•	 Government schools predominantly remain at the 
“Substitution” level (80%) with limited progression to “Re-
definition” (10%). Substitution is more common in govern-
ment schools (80%) where digital tools simply replace tra-
ditional methods without significant instructional redesign.

•	 Private schools demonstrate more advanced digi-
tal integration, with higher engagement in “Modifica-
tion” (60%) and “Redefinition” (45%).  Augmentation 
and Modification show higher usage in private schools 
due to better infrastructure and teacher readiness. Re-
definition remains limited overall but is significantly 
more present in private institutions.

Anecdote 2: Use of PhET simulations (school A) 
“We used the simulation on magnetism. Students could 
vary the mass, observe changes… It really helped the qui-
eter ones come forward and explain their understanding 
without having to write.” (Science Teacher, School A)

Visual and interactive content served dual purposes: 
clarifying concepts and accommodating non-traditional 
learners who struggled with written tasks.

8.2. Psycho-diagnostic techniques
Teachers rarely had access to formal psycho-diagnos-

tic tools. Instead, instructional decisions were grounded 
in continuous behavioral observation, peer group dy-
namics, and performance logs.  Classrooms with stron-
ger diagnostic practices were better able to align tools 
with learner needs. For instance, learners struggling 
with English were paired with bilingual peers, and visu-
als were emphasized. In several cases, role-based group 
activities helped mitigate withdrawal and boosted self-
efficacy among quieter learners (Table 7).

One teacher from School B shared: “I started main-
taining a notebook just to record what topics each child 

is struggling with. Over time, I could predict who would 
need a slower pace or more visuals.”   Another common 
practice was the use of informal socio-emotional map-
ping. Teachers used structured group activities to ob-
serve peer dynamics and interpersonal confidence. In-
stances of social withdrawal or consistent exclusion from 
peer interactions were flagged and addressed via seating 
arrangements or peer-buddy systems.

Across contexts, teachers employed informal diag-
nostic strategies such as:

•	 Learning logs to identify low performers
•	 Peer mapping to observe social withdrawal
•	 Homework completion patterns for behavioral cues
In several case studies (Table 8), the teacher’s diag-

nostic awareness led to significant shifts in student per-
formance. One student initially labelled as “slow” due 
to non-submission of homework was found to be experi-
encing parental neglect due to migration. A personalized 
homework schedule and emotional support led to im-
proved attendance and classroom interaction. However, 
these successes were tempered by systemic challenges. 
These strategies allowed teachers to identify outliers, es-
pecially in classrooms with 40+ students, often without 
any technological aid. In many instances, diagnostic ac-
tions preceded digital implementation.

Such insights led to instructional adaptations, in-
cluding:

•	 Group reshuffling
•	 Simplified task sequencing
•	 Use of bilingual content
Anecdote: Resource Gap and Student Frustra-

tion  “We had this video on respiration in English and 
Hindi, but the terms didn’t match our textbook. The 
children were confused, and I had to re-teach.” (Teacher 
from a semi-urban government school). These anecdotes 
illustrate the tension between policy vision (NEP 2020) 
and field realities.

Fig. 2. Levels of digital tool adoption by school type
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8.3. Multiple intelligences and instructional design
Teachers exhibited varying awareness of Howard 

Gardner’s theory of Multiple Intelligences. While none 
formally cited the framework, their practices demonstrat-
ed alignment.  Classroom observations (Table 9) revealed 
intentional multimodal design in lesson planning. Teach-
ers reported referencing the VARK model and Multiple 
Intelligences to diversify delivery modes. In science, kin-
aesthetic learners benefited from hands-on kits, while vi-
sual learners thrived on diagrams and simulations.

These adaptive strategies underscore the organic 
evolution of differentiated instruction — even without 
explicit training — guided by teacher intuition, field ex-
perience, and basic ICT familiarity (Fig 3).

•	 Kinesthetic strategies (e.g., magnet kits, role play) 
were most used (65%) 

•	 Visual tools like PhET simulations and Power-
Point came next (60%) 

•	 Auditory strategies such as peer explanation and 
group discussion were at 55% 

•	 Reading/Writing modalities (e.g., summaries and 
worksheets) had 50% usage

Anecdote: “I let some kids draw circuits rather than 
explain them in words. That’s how they think — visually. 
And their answers were often more accurate.” — Teach-
er, School C

8.4 Mapping of key findings with objectives
Objective 1: To explore how teachers identify
and respond to learner variability
Key findings: Teachers employed informal psychodi-

agnostic tools such as observation checklists, behavior 
logs, and reflective notes. These helped identify chal-
lenges like attention lapses, language barriers, and emo-
tional withdrawal. The absence of structured diagnostic 
tools made teachers depend heavily on intuitive and 
experience-based methods.

Objective 2: To examine how digital tools are
used to support differentiated instruction
Key findings: DIKSHA videos, PhET simulations, and 

Google Forms were frequently used. In private schools, 
the use of digital simulations led to task redefinition, 
whereas in government schools, technology was often 
used at the substitution level due to infrastructural limi-
tations. Teachers aligned content with VARK modalities.

Objective 3: To assess the extent to which
psychodiagnostic insights shape pedagogical
decisions
Key findings: Teachers adjusted grouping strategies, 

task complexity, and pacing based on behavioral observa-
tions. For instance, students with low verbal engagement 

Table 7
Common learning challenges and informal psychodiagnostics practices observed classrooms 

(adapted from Arora & Chander, 2023)

Challenge  Observation method  Pedagogical response
Frequent absenteeism  Parent meeting, health review Adjusted pacing, digital catch-up content, modules on 

mobile devices
Language delays  Oral probing, written baseline test  Use of bilingual instruction aids 
Attention deficit behaviours  Behavioural observation log  Task segmentation, tactile cues 
Conceptual confusion  Pre/post worksheets  Peer remediation and group review sessions 
Inattention Behaviour Checklist Task chunking, shorter instructions
Inconsistent performance Peer interaction monitoring Role rotation in group tasks, mentorship model
Anxiety/withdrawal Peer feedback, Peer buddy system, reduced homework
Poor comprehension Repeated questioning, logs Visual scaffolds, bilingual instructions

Table 8
Diagnostic indicator and instructional response

Diagnostic indicator Observation Method Instructional Response
Inattention Behavior observation checklist Proximity control, task chunking
Anxiety or withdrawal Parent-teacher dialogue, journaling Reduced homework load, peer buddy support
Inconsistent performance Learning log review Customized assignments and flexible deadlines
Low group participation Peer interaction monitoring Role rotation in group tasks, mentorship model

Table 9
Instructional strategies and multiple intelligences

Intelligence type  Observed strategy  Classroom example 
Visual-spatial  Diagram-based explanations  Atom structure drawing for Class 9 
Bodily-kinesthetic  Role plays, model making  Explaining food chains via group acting 
Verbal-linguistic  Oral narration, journaling  Students explaining Newton’s laws in Hindi 
Interpersonal  Group work, pair collaboration  Peer explanation tasks in diverse groups 
Logical-mathematical  Simulation-based analysis  Titration demo using interactive applet 
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were placed with peers who could support them through 
collaborative work. Visual aids and simplified content for-
mats were used for students with language delays.

Objective 4: To analyze the role of visual aids, mul-
timodal tools, and differentiated grouping in enhanc-
ing participation and conceptual understanding

Key findings: Use of role-plays, science models, realia, 
and drawing-based science explanations were docu-
mented. Students who struggled in pen-paper tests were 
more responsive in kinesthetic or visual formats. Videos 
and animation-based tutorials supported recall and en-
gagement. Figure 2 (SAMR integration) and Table 3 
(Digital Tool Use) from the thesis substantiate this.

9. Results & discussion

Table 10 below captures the Objectives and their key 
insights.

Objective 1: Learner variability and diagnosis
Findings support the view that informal psychodiag-

nostics — despite being intuitive — were instrumental in 
identifying and responding to learner needs. These prac-

tices echo Vygotsky’s idea of individualized scaffolding 
within the Zone of Proximal Development (ZPD), though 
in a non-institutionalized form. The absence of systemic di-
agnostic infrastructure reveals a significant policy gap.

Objective 2: Digital differentiation
Digital tools acted as cognitive enablers when employed 

thoughtfully. In contexts where the TPACK framework 
was applied, learning experiences moved beyond surface 
engagement to deeper conceptual understanding. Howev-
er, unequal access to digital tools widened the instructional 
gap between private and government schools.

These approaches affirm the theoretical alignment 
with Gardner’s intelligences and Vygotsky’s ZPD — 
where peer scaffolding allowed students to bridge con-
ceptual gaps.

1. The findings of this study emphasize that the suc-
cess of digital and diagnostic strategies in mixed-ability 
classrooms depends not only on tools and content but 
also on the teacher’s preparedness. Despite the availabil-
ity of digital infrastructure in several schools, there was 
limited translation into inclusive pedagogical practices 
due to gaps in teacher training.

2. Feedback from students (field interview notes) 
suggested:

Fig 3. Distribution of learning modalities used in observed classrooms” showcases how frequently visual, auditory, reading/
writing, and kinaesthetic strategies were employed

Table 10
Key insights

Objective  Key insights 
1  Informal psycho-diagnostic methods like learning logs and socio-emotional observations help detect learner needs 
2  Digital integration varies widely; private schools use SAMR modification/redefinition levels more effectively 
3  Diagnostic responsiveness shapes instructional alignment more than the availability of digital tools 
4  Multimodal teaching, rooted in Multiple Intelligences and VARK, results in better inclusion and engagement 
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a. Preference for blended formats (video + teacher 
support)

b. Improved conceptual understanding when digital 
content was interactive

c. Reduced anxiety in peer-supported environments

Objective 3: Pedagogy informed by diagnosis
In alignment with Gardner’s theory, differentiated in-

struction strategies were evident — especially among teach-
ers who triangulated observation with learner preferences. 
This finding validates the hypothesis that digital pedagogy 
must be guided by diagnostic insight to be truly inclusive.

Objective 4: Visual and kinaesthetic strategies
Multimodal instruction enhanced student engage-

ment and participation, particularly for students who 
struggled with conventional assessment formats. Role-
play, peer group activities, and tactile experiments be-
came vehicles for expression among kinaesthetic learners.

10. Results and conclusion

This section synthesizes the core findings from class-
room observations, teacher interviews, student work 
samples, and institutional documents across a diverse 
range of government and private schools in the Delhi 
NCR region. The data were analysed using a combina-
tion of thematic coding and alignment with the research 
objectives, specifically focusing on psychodiagnostic 
awareness, differentiated instruction, and the integra-

tion of digital tools in mixed-ability science classrooms.  
This section presents the empirical findings of the study 
drawn from field observations, teacher interviews, stu-
dent feedback, and visual documentation across mixed-
ability science classrooms in Delhi NCR.

The results affirm that meaningful digital integration 
in mixed-ability classrooms cannot be decoupled from 
diagnostic consciousness and pedagogical flexibility. 
In the absence of clinical tools or professional support, 
Indian teachers are building context-sensitive, humane 
strategies that reflect both their constraints and their 
commitment. However, for the model to scale, policy 
frameworks must include diagnostic training modules, 
ICT grants for schools, and localized digital content 
aligned to curricular goals.

Challenges in diagnostic-responsive instruction
Despite promising practices, significant systemic 

barriers inhibited deeper implementation:
1. Infrastructure gaps: In at least four government 

schools, there was only one smartboard per school shared 
across classes.

2. Training deficits: Teachers in these settings had 
only attended 2-3 DIKSHA modules with no hands-on 
ICT workshops.

3. Overcrowding: Student-teacher ratios exceeding 
50:1 made individualized attention nearly impossible.

4. Psychodiagnostic methods for teachers: Support-
ing teacher emotional health enhances their diagnostic 
capacity, as emotional bandwidth correlates with stu-
dent responsiveness.
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