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About This Handout

This handout covers GSCA201 Teaching of General Science in Early Years of
Education -- how to teach science to children aged 3-8 through inquiry, play, and
investigation. It blends developmental theory with practical, low-cost classroom
activities suited to Pakistani schools. The exam rewards 5E lesson planning, activity
design, and misconception handling. After each lesson, close the handout and sketch
one activity from memory.
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Lesson 1: Why Science in the Early Years

Learning Objectives
e Explain why early science matters
e Apply Piaget and Vygotsky to science teaching
* Set developmentally appropriate goals
* Value process over memorization

Young children (ages 3-8) are natural scientists: they observe, question, predict, and test
through play. Early science education builds on this curiosity rather than fighting it -- the
teacher's role is facilitating discovery, not lecturing facts. Research shows early science
experiences predict later achievement and close equity gaps: every child deserves rich
science, not just literacy/numeracy drills.

Developmental foundations: Piaget -- preoperational children learn through concrete
manipulation and struggle with abstraction (so experiments beat explanations);
Vygotsky -- learning in the zone of proximal development via scaffolding and language;
contemporary views -- children hold coherent 'alternative conceptions' (misconceptions)
that teaching must surface and challenge, not ignore.

Goals for early-years science: wonder and curiosity, observation and questioning skills,
basic concepts (living/non-living, materials, change), scientific vocabulary in familiar
language, and positive attitudes ('l can do science'). Process skills matter more than
memorized facts at this age -- a child who can observe carefully and ask 'what if?' is
succeeding.

Key Terms & Definitions
* Alternative conceptions — Children's coherent but non-scientific ideas.
* ZPD — Zone of proximal development; scaffolded learning.
* Process skills — Observing, predicting, testing -- the priority.
* Inquiry — Question-driven exploration.

Example / lllustration

¢ Floating/sinking: instead of telling, give tubs, objects, and ask 'what do you
notice? what do you predict?' Children test, sort, argue -- the teacher names
'float/sink' and records ideas. Concept built, not transmitted.

Lesson Summary
* Children are natural investigators; teach accordingly.
e Surface and work with misconceptions.
* Process skills and curiosity are the goals.
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Exam Pointers — Very Important

* Contrast Piaget vs Vygotsky implications for science teaching -- a core theory
question.

Lesson 2: Inquiry Pedagogy: 5E and Play

Learning Objectives
* Apply the 5E model
e Design play-based science
* Use productive questioning
e Set up learning centers

The 5E instructional model structures inquiry: Engage (hook curiosity -- a discrepant
event, a question), Explore (hands-on investigation), Explain (teacher introduces
concepts/vocabulary after experience), Elaborate (apply to new situations), Evaluate
(assess understanding). Order matters: experience before explanation -- vocabulary
lands on ready minds.

Play-based pedagogy: guided play (teacher sets up rich environments with learning
intent) beats both free play alone and direct instruction for science learning. Learning
centers: discovery table (magnets, magnifiers), water/sand area, growing corner,
building blocks -- each stocked, rotated, and linked to concepts. Outdoor learning: the
school ground is a laboratory (shadows, plants, minibeasts, weather).

Questioning techniques: open questions (‘'what do you notice?'), productive questions
(that lead to investigation -- 'how could we find out?'), wait time (3-5 seconds -- hard but
transformative), and building on children's ideas ('Sara thinks the ice melted because of
the sun -- how could we test that?'). Avoid rapid-fire closed questions that kill thinking.

Key Terms & Definitions
* 5E model — Engage-Explore-Explain-Elaborate-Evaluate.
e Guided play — Play with teacher learning intent.
* Productive questions — Questions leading to investigation.
* Wait time — 3-5 seconds of silence after questions.

Example / lllustration

* 5E on 'shadows': Engage -- shadow puppets; Explore -- torches and objects,
trace shadows; Explain -- 'light blocked makes shadow'; Elaborate -- shadow
clocks outdoors; Evaluate -- draw and label day/night shadows.
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Lesson Summary
e Experience before explanation (5E).
* Guided play + centers + outdoors.

* Question well; wait longer.

Exam Pointers — Very Important
* Walk through a 5E lesson plan -- the signature pedagogy question.

Lesson 3: Life Science: Living Things

Learning Objectives
* Teach living/non-living distinctions
* Run growing investigations
» Address life-science misconceptions

* Assess via drawing and talk

Content: living vs non-living (movement, growth, needs -- beware overgeneralization: 'it
moves so it's alive' needs refining with cars/rivers as counterexamples), parts of plants
and animals, habitats (who lives where and why), life cycles (bean, butterfly, frog), and
care for living things (the ethical thread).

Activities: growing beans in cups (measure daily -- integrates math), classroom pets
(fish, snails -- responsibility + observation), nature walks with collection bags, sorting
games (fur/feathers/scales pictures), life-cycle wheels and sequencing cards.
Vocabulary: root, stem, leaf, habitat, life cycle -- in Urdu and English where bilingual.

Common misconceptions: plants 'eat' soil; seeds aren't alive; all insects are 'bugs' to
squash (reframe: minibeasts are fascinating). Assessment: drawings with labels, sorting
tasks, 'tell me about...' conversations -- not written tests for 5-year-olds.

Key Terms & Definitions
e Living vs non-living — Growth, needs, reproduction -- with counterexamples.
e Life cycle — Birth-growth-reproduction-death sequences.
* Habitats — Where organisms live and why.
e Sorting — Classifying by observable features.

Example / lllustration

e Bean diary: plant in transparent cup, draw daily for 2 weeks, measure stem
with paper strips, sequence drawings into a life-cycle wheel, present to class --
observation, measurement, sequencing, vocabulary, pride.
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Lesson Summary
e Grow things; observe daily; record.
* Habitats and life cycles organize content.
* Drawings and sorting assess young learners.

Exam Pointers — Very Important

* Design a life-cycle activity sequence -- typical content-pedagogy question.

Lesson 4: Physical Science: Materials and Forces

Learning Objectives
* Teach materials and properties
* Run fair-testing investigations
* Manage practical science safely

e Use low-cost materials

Content: materials and their properties (hard/soft, rough/smooth, waterproof, magnetic
-- descriptive vocabulary first), changing materials (melting, freezing, dissolving, mixing
-- reversible vs irreversible in simple terms), forces (push/pull, floating/sinking, magnets
attract/repel, shadows need light blocked), and simple comparisons (heavier/lighter with
balance scales).

Signature investigations: melting ice (where fastest? -- fair testing beginnings),
dissolving (what disappears in water?), magnets (what sticks? -- sorting
magnetic/non-magnetic), ramps and rolling (which car goes furthest? -- one variable
changed), floating/sinking (predict-test-sort). Each follows predict -> test -> observe ->
discuss.

Safety and management: clear routines (goggles for splashes, handwashing), small
groups with roles, trays containing mess, and 'scientists clean up' culture. Use
low-cost/no-cost materials -- Pakistani classrooms can do all of this with kitchen and
bazaar items (ice, salt, magnets from old speakers, tubs). Fair testing: change one thing
-- plant the seed of experimental design early.

Key Terms & Definitions
* Properties — Hard/soft, waterproof, magnetic -- descriptive first.
 Fair testing — Change one variable; keep others same.
e Forces — Push/pull; magnets; floating/sinking.
* Reversible change — Melting/freezing vs cooking/burning.
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Example / lllustration

 Ramps: 'Which surface lets the car roll furthest?' Same car, same ramp height,
different surfaces (carpet, wood, plastic) -- one variable changed. Children
measure with hand-spans, record with drawings.

Lesson Summary
* Predict-test-observe-discuss every investigation.
* Fair testing: one variable changed.
» Kitchen/bazaar materials suffice.

Exam Pointers — Very Important

* Explain ‘fair testing' for young children with an example -- key concept
question.

Lesson 5: Earth Science: Sky and Weather

Learning Objectives
* Teach day/night and seasons simply
* Run weather monitoring
e Connect to culture and families

e Keep scale age-appropriate

Content: day/night (Earth's spin in simple terms -- avoid over-explaining),
sun/moon/stars observations, shadows (link to light), weather (sunny/cloudy/rainy/windy
-- daily weather chart), seasons (clothes, festivals, food -- lived experience), and water
cycle in simplest form (puddles disappear -- 'where does it go?').

Activities: daily weather chart (symbols, Pakistani seasons), shadow tracking (chalk
outlines at intervals), rain gauge from a bottle, wind streamers, season wheels,
moon-phase observations (homework with families). Night-sky: invite families -- cultural
connections (Eid moon sighting!) make astronomy personal.

Scale and honesty: don't teach what confuses -- 'the Earth spins' is enough; save orbits
for later. Use stories and local knowledge: farmers' weather wisdom, monsoon
experiences. Assessment: weather-chart interpretation, season sorting, drawings of
day/night.

Key Terms & Definitions
e Day/night — Earth's spin -- simply.
* Weather chart — Daily symbols; data handling.
* Seasons — Lived experience: clothes, food, festivals.

* Water cycle — Puddles evaporate -- simply.
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Example / lllustration

e Weather week: daily chart (symbols), thermometer readings, wind streamers,
cloud sketches, Friday discussion 'which day was best for cricket and why?' --
data, vocabulary, reasoning.

Lesson Summary
* Observe sky and weather daily.
e Culture (Eid moon!) makes it personal.

* Simple explanations; save complexity.

Exam Pointers — Very Important

* Design a weather-monitoring week -- applied planning question.

Lesson 6: Scientific Skills and Talk

Learning Objectives
e Teach process skills explicitly
e Support recording without writing
* Build science-talk norms

* Bridge home languages

The habits of young scientists: observing (all senses -- 'what do you see/hear/feel?'),
comparing and sorting, predicting (‘what will happen if...?'), testing (trying it out),
recording (drawings, tallies, simple charts), and communicating ('tell the class what you
found'). Teach these explicitly -- name them when children do them (‘'you predicted and
tested -- that's science!’).

Recording for pre-writers: drawings with labels (teacher scribes), sequencing pictures,
tick charts, pictographs (favorite fruit -- data handling!), and class books ('our bean
investigation'). Digital: photos of investigations, simple videos -- documentation panels
for parents.

Talk: science talk norms -- 'l agree with Ali because...’, 'l disagree because | saw..." --
argument from evidence begins here. Teacher moves: revoicing ('so you're saying the
ice melted faster in the sun?'), pressing for evidence (‘how do you know?'), and inviting
alternative ideas. Multilingual: accept and build on Urdu/home-language contributions --
then bridge to English terms.

Key Terms & Definitions
* Process skills — Observe, predict, test, record, communicate.
* Revoicing — Restating children's ideas clearly.
* Pictographs — Data handling for young children.
» Science talk — Evidence-based discussion norms.
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Example / lllustration

e Science-talk routine: after magnet testing, circle time -- 'who found something
surprising?' Hands up, each child: 'l found the nail stuck but the coin didn't.'
Teacher charts; class theorizes 'maybe only iron sticks.'

Lesson Summary
* Name the skills as children use them.
e Draw, tally, photograph -- record many ways.
* Argue from evidence, gently.

Exam Pointers — Very Important

* Explain how to teach 'predicting' to 5-year-olds -- process-skill question.

Lesson 7: Health, Safety, and the Body

Learning Objectives
* Teach health through investigation
e Build safety habits
* Link science to values

¢ [nvolve families

Health and hygiene: handwashing (germ experiments -- glitter 'germs'!), teeth, clean
water (filtering dirty water investigation), balanced food (food groups with local foods --
roti, daal, sabzi, doodh), and exercise. These are science AND life skills -- the most
functional science young children learn.

Safety: road safety (stop-look-listen walks), safe/unsafe substances (medicines, cleaning
bottles -- never taste!), stranger awareness, and emergency numbers. Body science:
senses (tasting/smelling stations), bones and muscles simply, growth (measure heights
termly -- 'we're growing!').

Values thread: caring for self, others, and living things; cleanliness as both science and
adab. Link to Islamic values naturally (cleanliness -- 'purity is half of faith' -- in English
paraphrase, per course language). Family involvement: health homework (brush charts),
safety walks with parents.

Key Terms & Definitions
* Hygiene investigations — Glitter germs; filtering water.
e Balanced diet — Local food groups.
e Safety rules — Never taste; road sense.

e Senses — Observation stations.
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Example / lllustration

e Glitter germs: glitter on hands, handshake chain -- 'germs spread!' Then wash
with soap vs without -- glitter remains without soap. Unforgettable; behavior
changes.

Lesson Summary
* Health science is life science.
* Glitter teaches what lectures can't.
* Values and science reinforce each other.

Exam Pointers — Very Important

* Design a handwashing investigation -- classic applied question.

Lesson 8: Caring for the Environment

Learning Objectives
* Run environment audits
e Build school gardens
* Take community action
* Frame stewardship positively

Environment: clean vs dirty surroundings (school-ground survey -- litter mapping!),
water conservation (tap discipline -- measure waste), plants and trees (school garden --
each class a plot), animals (kindness to strays; bird feeders), and 'reduce, reuse, recycle'
in simple actions (reuse paper, bottle planters). Start with the school -- children act
where they are.

Activities: litter audit (count and sort -- data!), garden journal, bird watch, 'water
detectives' (find dripping taps -- report!), recycled-art. Community: clean-up day with
parents, tree plantation (Pakistan's plantation drives -- join!), visits to parks. Frame
positively: 'we are Earth's helpers' -- agency, not doom.

Link to curriculum and values: khilafah (stewardship) concept in accessible English
paraphrase; Pakistani environmental realities (smog in Lahore, water scarcity) in gentle,
hopeful terms. Assessment: action projects, journals, 'what | do for the Earth'
presentations.

Key Terms & Definitions
e Litter audit — Count/sort school waste; data + action.
* Water detectives — Find and fix waste.
* School garden — Living laboratory.
e Stewardship — Caring for creation (khilafah).
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Example / lllustration

* Water detectives week: find drips, measure with cups ('this tap wastes 2 cups
an hour!'), report to principal, fix taps, celebrate -- science, math, citizenship.

Lesson Summary
* Start with the school environment.
* Audit, act, celebrate.
* Helpers of the Earth -- agency over doom.

Exam Pointers — Very Important

* Plan a school-environment project -- applied question.

Lesson 9: Assessment, Planning, and Inclusion

Learning Objectives
* Assess without written tests
* Plan across timescales
* Differentiate investigations
* Build low-cost resources

Assessing young scientists: observation (checklists -- 'predicts before testing'), work
samples (drawings, journals), conversations ('tell me what you found'), performance
tasks (sort these objects; grow this), and portfolios over time. Criteria, not marks: 'can
observe carefully / is developing'. Avoid written exams for under-7s -- they test writing,
not science.

Planning: long-term (year map across the four content strands), medium-term (half-term
units -- e.g., 'materials' with 6 investigations), short-term (5E lesson plans with resources
listed). Differentiation: open-ended investigations differentiate naturally (all observe;
some measure, some explain) -- plus targeted scaffolding.

Inclusion: all children do science -- adaptations for disabilities (tactile materials, buddy
support), language support (visuals, home-language bridging), gender (ensure qirls
handle equipment -- rotate roles deliberately). Resources: the low-cost lab -- a 'science
box' per class (magnets, magnifiers, tubs, seeds, torches, balance) assembled from
bazaar items. Safety routines always.

Key Terms & Definitions
* Observation checklists — Criteria-based assessment.
* Portfolios — Work over time.
* Differentiation — Open tasks + targeted scaffolding.
» Science box — Low-cost class lab kit.
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Example / lllustration

e Term portfolio: bean diary, magnet sorting photo, weather chart, shadow
drawing, teacher observation notes, 'l am a scientist because...' page -- shows
skills, concepts, identity.

Lesson Summary
* Observe, collect, converse -- don't examine.
* Plan year to lesson; differentiate openly.
* A bazaar science box equips a class.

Exam Pointers — Very Important

* Design an assessment portfolio for a term -- planning question.

Lesson 10: Children's Ideas and Conceptual Change

Learning Objectives
¢ |[dentify common misconceptions
* Run conceptual-change sequences
* Use elicitation techniques
e Track idea development

Children don't come blank: they hold coherent alternative frameworks -- e.g., 'the sun
moves across the sky', 'heavy things sink, light things float', 'plants eat soil'. These resist
telling; conceptual-change teaching: elicit ideas (draw/write/predict first!), create
cognitive conflict (the discrepant event -- the big heavy log floats!), then build the
scientific account with the children, and apply to new cases.

Elicitation techniques: 'draw what you think is inside a seed', predict-before-test
routines, concept cartoons (characters with different ideas -- 'who do you agree with?').
Never mock ideas -- they were sensible constructions; honor the thinking, refine the
conclusion. Some ideas need years (Earth in space) -- plant seeds, don't force blooms.

Teacher knowledge: know the common misconceptions per topic (this handout's bank)
AND the correct science -- shaky teacher content knowledge transmits misconceptions.
Keep a class 'ideas wall' -- revisit across the term as thinking changes.

Key Terms & Definitions
e Alternative frameworks — Coherent non-scientific ideas.
* Cognitive conflict — Discrepant event challenging ideas.
e Elicitation — Surface ideas before teaching.

* Concept cartoons — Characters voicing different ideas.
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Example / lllustration

e 'Heavy things sink': elicit predictions for big log vs small coin; test -- log floats,
coin sinks! Conflict. Build: 'it's about material and shape, not just weight'; test
more (big metal tray vs tiny pebble).

Lesson Summary
* Elicit first, then challenge gently.
* Discrepant events drive change.
* Revisit ideas across the term.

Exam Pointers — Very Important

* Handle a stated misconception with the conceptual-change sequence -- core
question.

Lesson 11: Language and Literacy in Science

Learning Objectives
* Teach vocabulary through experience
* Bridge Urdu and English
* Integrate literacy and science
e Support pre-writers

Science vocabulary grows through use, not word lists: introduce terms AFTER experience
("this pushing and pulling -- scientists call it force'), use repeatedly in context, display on
word walls with pictures, and play with words (sorting games, 'odd one out'). Tier the
vocabulary: everyday words (hard, wet), general academic (observe, predict), and
science-specific (magnet, dissolve).

Bilingual bridging: children's home language/Urdu carries their thinking -- accept it, then
bridge: 'paani mein ghul gaya -- dissolved!" Build Urdu-English science glossaries with
the class; send vocabulary home so parents reinforce. Never punish home-language
science talk -- it kills thinking.

Literacy integration: science journals (draw + label), class books of investigations,
reading simple information books, and writing recounts (‘what we did'). Rich talk
precedes writing -- oral rehearsal before recording. For pre-writers, teacher scribing
honors their ideas in print.

Key Terms & Definitions
* Word walls — Displayed vocabulary with pictures.
* Bilingual bridging — Home language to English terms.
* Tiered vocabulary — Everyday, academic, science-specific.
e Teacher scribing — Writing children's dictated ideas.
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Example / lllustration

e Dissolving unit: experience first (sugar/sand/salt in water), then 'dissolve'
introduced, word wall with photos, bilingual labels (ghulna/dissolve), journal
drawings labeled, parents get the word list.

Lesson Summary
e Experience first, words after.
* Bridge languages; never punish home talk.
* Talk, then write; scribe for pre-writers.

Exam Pointers — Very Important

% Plan vocabulary development for a unit -- language-pedagogy question.

Lesson 12: Integrating Math and Science

Learning Objectives
* Embed measurement in science
* Teach data handling young
* Use estimation routines
* Plan dual objectives

Science generates math: measuring (length with hand-spans then rulers, capacity with
cups, weight with balances, time with sand timers), comparing (taller, heavier, more),
sorting and classifying (Venn-like hoops), patterning (day/night, growth sequences), and
data (tallies, pictographs, simple bar charts). Each investigation plans its math
deliberately.

Measurement progression: direct comparison (‘which is longer?') -> non-standard units
(hand-spans, blocks) -> standard units (cm, introduced gently). Discuss: 'why did we get
different numbers?' (unit size matters!) -- a profound idea from hand-spans. Estimation:
'how many cups to fill the tub?' -- guess, then check.

Data handling: class pictographs (favorite pets, weather week), block graphs children
build physically, simple 'most/least’ interpretations. Shape and space: shadows
(geometry!), building (3D shapes), symmetry in leaves. Time: sequencing growth, daily
routines. Math lives inside science -- plan both objectives.

Key Terms & Definitions
* Non-standard units — Hand-spans, blocks before rulers.
e Pictographs — Data for young children.
e Estimation — Guess then check.

* Integration — Dual science+math objectives.
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Example / lllustration

e Growing beans: measure daily (cm), record in table, build block graph of
heights, compare (‘whose grew most?'), sequence drawings -- measurement,
data, comparison, sequencing in one investigation.

Lesson Summary
* Science makes math meaningful.
* Non-standard units teach unit concepts.

* Every investigation can carry math.

Exam Pointers — Very Important

* Embed three math objectives in a science investigation -- integration
question.

Lesson 13: Technology in Early Science

Learning Objectives
e Choose purposeful EdTech
* Document learning digitally
e Use time-lapse/macro
* Keep equity and balance

Purposeful technology: digital microscope/photos (zoom into leaves, insects -- wonder!),
time-lapse (bean growth, ice melting -- slow processes visible), simple videos (record
predictions then results), and vetted apps/games (sorting, life cycles). Technology
documents and extends -- never replaces hands-on. The rule: fingers first, screens
second.

Teacher technology: phone camera for documentation panels, projector for sharing
children's work large, simple slideshows of class investigations. Internet: short videos (a
butterfly emerging) where live observation is impossible -- preview for accuracy and
age-fit.

Digital citizenship beginnings: ask before photographing people, care for devices, and
balance (screens don't replace the garden). Equity: one shared tablet can serve a class
via projection; low-tech alternatives always ready. Keep it simple, purposeful, and
child-active -- children operating, not just watching.

Key Terms & Definitions
* Time-lapse — Slow processes made visible.
* Digital documentation — Photos/video of learning.
* Fingers first — Hands-on before screens.
e Vetted content — Previewed, accurate, age-fit.
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Example / lllustration

e Time-lapse bean: phone on stand, photo every hour, compile -- Monday's seed
to Friday's sprout in 30 seconds. Children gasp; the slow became visible. Then
draw the sequence from memory.

Lesson Summary
e Tech extends senses and memory.
* Fingers first, screens second.
* One device + projector serves a class.

Exam Pointers — Very Important

* Justify a technology choice for an investigation -- applied question.

Lesson 14: Fieldwork and Community

Learning Objectives
* Plan educational visits
* Manage trip logistics safely
* Use community expertise
* Create home science kits

Beyond the classroom: school-ground surveys (mapped!), park visits (habitats), market
trips (materials, foods, weights), farm/dairy visits (food origins), weather station or
airport visits, and community experts (gardener, nurse, blacksmith -- 'how do magnets
help you?'). Each trip: prepare (questions, focus), experience (observe, collect), follow up
(display, discuss, write).

Risk and logistics: permissions, ratios (parent volunteers!), safety briefings, first aid,
weather plans. Low-cost alternatives: virtual tours (vetted videos), expert visits to school
(the nurse comes to us), and 'fieldwork' in the school compound -- much science needs
no bus.

Community science: invite parents' knowledge (farming, cooking, crafts -- science in
livelihoods), grandparent stories (weather wisdom), and local issues (clean street
project). School-home science kits: simple investigation bags (magnets + objects)
borrowed weekly -- extends learning, involves families.

Key Terms & Definitions
e Pre/during/post — Trip structure.
e Community experts — Local knowledge holders.
* Science bags — Borrowable home investigation kits.
e School ground — The nearest field site.
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Example / lllustration

e Market trip (materials): pre -- 'what materials will we find?'; during --
photo-sort hunt (find something wooden/metal/cloth); post -- class museum with
labels. Parents as group leaders.

Lesson Summary
* Prepare, experience, follow up.
* The compound is a field site.

* Families carry invaluable science knowledge.

Exam Pointers — Very Important

* Plan a market visit with pre/during/post phases -- planning question.

Lesson 15: Partnering with Parents

Learning Objectives
« Communicate inquiry to parents
e Run family science events
* Handle skepticism
e Build two-way partnerships

Parents as partners: communicate what science looks like at this age (playful
investigation -- not worksheets!), share vocabulary lists, invite to science mornings
(parents + children investigate together), and send home simple activities (sink/float at
bath time, moon watching). Documentation panels make learning visible -- parents see
the thinking, not just products.

Handling concerns: 'when will they learn real stuff?' -- explain process skills and show
progression; exam-pressure parents -- show how inquiry builds the understanding exams
need; time-poor parents -- two-minute activities, not projects. Respect: many parents,
especially mothers, are children's first science teachers (kitchen chemistry!) -- honor
that.

Home-school routines: science bags (above), family challenge cards ('find 3 magnetic
things at home'), celebration events (science fair for 6-year-olds -- joyful, not
competitive). Two-way: ask families for materials (bottles, fabric scraps) and knowledge
(recipes, remedies -- with safety sense).

Key Terms & Definitions
e Science mornings — Parents investigating with children.
* Challenge cards — Tiny home investigations.
* Documentation panels — Visible learning for families.
e Two-way partnership — Families contribute too.
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Example / lllustration

* Science morning: 20 parents + children test floating/sinking together; teacher
narrates the learning ('see how she predicted? that's scientific thinking').
Parents leave converted -- and equipped.

Lesson Summary
e Show, don't tell -- invite parents in.
* Two-minute home activities beat projects.
* Honor families' science knowledge.

Exam Pointers — Very Important

* Address a parent's 'just give worksheets' concern -- communication question.

Lesson 16: The Teacher as Inquirer

Learning Objectives
* Inquire into own practice
* Plan personal CPD
e Learn from colleagues

e Advocate for early science

The early-years teacher as inquirer: notice children's theories, document learning
(photos, notes, work samples), reflect on what worked, and adjust -- action research fits
early childhood beautifully (‘does the new discovery table increase girls' participation?').
Journal briefly but regularly; discuss with colleagues; read a little (one article a month
beats none).

Professional growth paths: ECD diplomas, B.Ed early-childhood specializations, in-service
workshops, teacher networks (cluster meetups sharing activities), and online
communities. Observe other classrooms -- the fastest learning. Mentor novices --
teaching others deepens your own practice.

Advocacy: early-years science is often squeezed by literacy/numeracy pressure -- the
professional teacher defends it with evidence (this handout's research lines) and visible
results (portfolios, parent converts). Know the curriculum requirements and exceed them
joyfully. The stance: curious, playful, rigorous -- the teacher children remember.

Key Terms & Definitions
e Teacher inquiry — Systematic reflection on own practice.
* Documentation — Photos, notes, samples as data.
e Cluster meetups — Peer learning networks.

* Advocacy — Defending science time with evidence.
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Example / lllustration

e My CPD year: monthly cluster meetups, one action-research cycle (girls in
science corner), observe 2 colleagues, read 6 articles, build the class science
box. Small, sustained, documented.

Lesson Summary
* Document, reflect, adjust -- teach as inquiry.
* Learn with peers; observe widely.
* Defend science with evidence and results.

Exam Pointers — Very Important

* Propose a personal CPD plan for an early-years teacher -- reflective question.

Lesson 17: Revision: Early-Years Science Drill

Learning Objectives
* Run a timed mixed-topic drill
e Write 5E plans from memory
* Handle misconceptions
* Self-assess readiness

Drill (two per lesson): (1) Piaget vs Vygotsky; (2) alternative conceptions; (3)
conceptual-change sequence; (4) 5E walkthrough; (5) guided play; (6) productive
questions; (7) wait time; (8) living/non-living lesson; (9) bean investigation; (10)
materials properties; (11) fair testing; (12) magnet investigation; (13) ramp
investigation; (14) weather week; (15) shadow tracking; (16) process skills list; (17)
revoicing; (18) vocabulary bridging; (19) math integration; (20) time-lapse use; (21)
glitter-germ lesson; (22) safety rules; (23) litter audit; (24) water detectives; (25)
market-visit plan; (26) parent communication; (27) observation checklist; (28) portfolio
contents; (29) science-box inventory; (30) inclusion adaptation; (31) action-research
question. Lesson-plan template: 5E stages, resources (low-cost), vocabulary
(Urdu+English), questions (3 productive), assessment (observation focus).

Misconception bank: plants eat soil; ice 'disappears'; all bugs harmful; sun 'goes to
sleep'; water 'used up'; heavy things sink. For each: the investigation that challenges it.

Final checklist: developmental theory;, conceptual change; 5E; play; questioning; four
content strands (life, physical, earth, health/environment); process skills; talk; language;
math integration; technology; fieldwork; parents; assessment; planning; inclusion;
teacher inquiry; low-cost resources. If each term triggers an activity example, you're
ready.
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Key Terms & Definitions
e 5E template — The reusable lesson structure.
* Misconception bank — Six entries with challengers.
* Checklist — Seventeen must-know items.

Lesson Summary
* Thirty-one drills across all lessons.
* 5E plan from memory = exam readiness.
e Activity examples prove understanding.

Exam Pointers — Very Important

* Write one full 5E lesson plan from memory under timed conditions.
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