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Abstract: This empirical study assesses the efficacy of a Basic Mathematics Workshop in elevating
foundational skills among 45 Grade VIII students in a Mumbai municipal school. Addressing deficiencies
in arithmetic, fractions, decimals, and geometry, the four-week intervention employed interactive,
constructivist methods. Pre- and post-assessments showed a 26% average score increase (52% to 78%; p <
0.001, d = 2.31), with qualitative data revealing heightened confidence and engagement. Long-term
retention checks at one month sustained 85% of gains. Results advocate for scalable, hands-on workshops
to mitigate skill gaps in India's middle school mathematics education, particularly in urban under-resourced

settings.
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Introduction: Background and RationaleMathematics underpins scientific literacy and economic
productivity, yet foundational weaknesses plague Indian middle schoolers. The Annual Status of Education
Report (ASER 2023) indicates that only 27% of Class VIII students can perform basic division, dropping to
15% for fractions—gaps exacerbated by the COVID-19 disruptions, which widened learning losses by 1.5
years (NCERT, 2024). In Mumbai's densely populated municipal schools, overcrowded classrooms (50+
students per teacher) and rote-heavy curricula stifle conceptual mastery.This research stems from a
practitioner-led Basic Mathematics Workshop conducted by the author for Grade VIII students, aiming to
reclaim lost ground through targeted remediation. Unlike broad curriculum reforms, this micro-intervention
focused on "basic skills" as defined by CBSE benchmarks: fluent arithmetic operations, fraction/decimal
manipulations, and elementary geometry. Research Objectives Measure quantitative improvements in
mathematical proficiency via pre/post-tests. Explore qualitative shifts in attitudes and self-efficacy.Evaluate
short-term retention and propose scalability.SignificanceWith India's National Education Policy (NEP
2020) emphasizing competency-based learning, evidence from such workshops can inform teacher training

and policy. This study contributes localized data from Maharashtra, bridging urban slum contexts often
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overlooked in national discourse.Literature ReviewTheoretical FoundationsVygotsky's (1978) Zone of
Proximal Development (ZPD) posits that learning accelerates through scaffolded, social interactions—core
to this workshop's peer-teaching elements. Piaget's (1952) concrete operational stage aligns with Grade
VIII learners' need for manipulatives to internalize abstractions like fractions.Constructivism, as advanced
by Bruner (1960), favors discovery over drills, supported by Hattie's (2019) meta-analysis where feedback
(d=0.73) and worked examples (d=0.37) yield high impacts.Empirical Evidence from India and
GloballylIndian studies highlight interventions' promise. Ramachandran et al. (2021) reported 25-30% gains
in Tamil Nadu via game-based arithmetic workshops. In Delhi, Pratham's TaRL model boosted Class V
math by 20% through daily 45-minute drills (Banerjee et al., 2019). However, scalability falters without
teacher buy-in, as noted in a Kerala RCT (Kumar, 2022).Globally, Singapore's mastery approach—
emphasizing depth over breadth—elevates PISA scores (OECD, 2022). A U.S. study by Fuchs et al. (2018)
found tutoring workshops improved fractions by 0.45 SD for middle-schoolers.Gaps and
ContributionsLiterature gaps include limited quasi-experimental data from single-school urban
interventions and scant integration of digital tools in low-resource settings. This study addresses these via
mixed methods, incorporating GeoGebra for geometry and thematic analysis of student
reflections.MethodologyResearch DesignA pre-post quasi-experimental design with embedded qualitative
components ensured feasibility in a school setting. Ethical approval was obtained from the institutional
review board; parental consent secured for all participants.ParticipantsConvenience sampling yielded 45

Grade VIII students (27 boys, 18 girls; mean age 13.6 years) from a Mumbai municipal school serving low-

income families (average household income < X15,000/month). Initial diagnostics (school mid-terms)
identified them as "at-risk" (scores <60%).Demographics:65% from Marathi-medium backgrounds.20%
with prior grade retention.No exclusions for special needs.Intervention ProtocolDelivered over four weeks
(12 sessions, 3 hours each; total 36 instructional hours), the workshop used a blended format:Session
StructureWarm-up (20 min): Diagnostic mini-quiz and error-sharing circles.Core Activity (90 min): Topic-
specific modules with manipulatives.Peer Practice (60 min): ZPD-paired tasks.Reflection (30 min):
Journaling and digital demos.ModulesWeek 1: Arithmetic Mastery — BODMAS, long division; games like
"Math Bingo."Week 2: Fractions & Decimals — Visual models (pizza slices), equivalence drills. Week 3:

Advanced Operations — Word problems, estimation.Week 4: Geometry Basics — Perimeter/area with

GeoGebra; shapes tangrams.Materials: Low-cost (X450 total) — charts, blocks, free apps on shared
tablets.InstrumentsMath  Proficiency Test (MPT): 30-item, multiple-choice (10 arithmetic, 10

fractions/decimals, 10 geometry). Pilot-tested (0=0.85); content validity via three educators.Math Attitude

Scale (MAS): 10-item Likert (1-5); 0=0.78.Reflective Journals: Open-ended prompts (e.g., "What
challenged you today?").Retention Test: MPT repeat at 1-month follow-up.Data Collection and
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AnalysisPre/post/ retention tests administered under supervision. Quantitative: Paired t-tests, ANOVA,
effect sizes (SPSS v.27). Qualitative: Braun & Clarke (2006) thematic analysis (NVivo 14). Triangulation
enhanced validity.ResultsQuantitative OutcomesProficiency GainsPaired t-test: Pre ([ \mu = 52.4\%,
SD=12.3 ]); Post ([ \mu = 78.1\%, SD=9.8 ]); t(44)=8.45, p<0.001. Retention: [ \mu = 72.3\%, SD=10.2 ]
(85% of gains retained).Effect sizes: Overall d=2.31; arithmetic d=1.98; fractions d=2.47.

Qualitative InsightsThemes from journals: "I now enjoy math puzzles" (n=32); "Explaining to friends
helped me learn" (n=28). Attitude scores improved from 3.1 to 4.5/5.DiscussionThe 26% score uplift aligns
with workshop-based interventions (e.g., Ramachandran et al., 2021), attributing success to active
engagement reducing math anxiety. Limitations include small sample size and lack of long-term follow-up;

future studies could incorporate controls and retention tests at 6 months.Implications for practice: Schools

should integrate similar low-cost workshops (materials under 500/student) into curricula, training teachers
in facilitative roles. Policymakers might scale via DIKSHA platforms.ConclusionThis workshop
demonstrably enhanced basic mathematical skills among Grade VIII students, fostering confidence and

competence.

Targeted interventions like this offer a pragmatic path to elevate India's mathematics education
standards.ReferencesASER  Centre. (2023). Annual Status of Education Report. Pratham
Foundation.Hattie, J. (2019). Visible Learning: The Sequel. Routledge. NCERT. (2022). National
Curriculum Framework. National Council of Educational Research and Training.Ramachandran, V., et al.
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