
Assessment in Primary School Science 

Interpreting children's performance and 
using the results 

WORKSHOP LEADER'S NOTES 

Aims 
The activitie s i n thi s modul e ar e designe d t o promote discussion o f how informatio n abou t 
children's skills , attitudes an d idea s i s used i n teaching . Through discussio n o f specifi c 
examples, genera l strategie s fo r helpin g th e developmen t o f skills, attitudes an d idea s 
are identified . 

Objectives 
1. Further recognitio n o f how formative assessmen t ca n be used i n teaching . 
2. Knowledge o f ways of using assessmen t t o help children' s developmen t o f scientifi c 

process skill s and attitudes . 
3. Knowledg e o f ways of using assessmen t t o help children' s developmen t i n understandin g 

scientific ideas . 

Task D1 

This provide s a n exampl e o f a  practical activit y i n which th e teache r sough t t o set up th e 
work s o tha t h e coul d find ou t th e children' s idea s and skill s and the n develo p these . 

Organisation: Participant s workin g i n group s of about fiv e o r six . 

Materials needed : Task Dl , Resourc e 9 . 

Time: Allo w a t leas t 2 5 minutes fo r participant s t o rea d Resourc e 9  and t o 
work i n groups t o produce agree d answer s t o the questions . Then allo w 
30 minutes fo r a  plenary discussion . 

Instructions: Tel l participant s to : 
Make list s of the proces s skills , attitudes an d idea s that th e teache r 
attempted t o gather i n each o f the thre e phase s of the lesso n (e g 
children's skil l i n observing , raisin g questions) . 
Identify wher e th e teache r use d th e information , i f he did , eithe r a t 
the tim e o r i n his planning fo r the future . 
Consider whethe r ther e were opportunities misse d and wha t othe r 
information coul d have bee n collected . 

Task D1 

The lesso n o n fabric s i n Resourc e 9  i s described a s having thre e phases : 
exploratory phas e 
investigation phas e 
reporting an d reflectin g 

(i) Identif y th e informatio n relatin g t o assessing skills , attitudes an d understandin g tha t 
the teache r coul d gathe r abou t th e pupil s i n each o f these phases . 

(ii) Identif y wher e th e teache r use d informatio n fro m assessmen t immediatel y i n th e 
progress o f th e activit y an d i n hi s planning . 

(iii) Wha t othe r informatio n migh t th e teache r hav e gathered an d use d during thi s lesson ? 
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Plenary discussion 
Ask on e grou p t o repor t thei r answer s t o sub-task (i ) fo r eac h phas e o f the lesson . Lis t th e 
skills and idea s reported dow n th e lef t han d hal f a  large shee t o f paper : 

Phase 
Exploratory phas e 

Investigation phas e 

[Reporting an d reflectin g phas e 

Information abou t 

etc 

etc 

etc 

How th e informatio n wa s use d | 

Add t o thi s lis t from othe r groups . Discuss any patterns i n th e informatio n i n each phase . 
Then g o to anothe r grou p and complet e th e right  han d colum n o f the char t wit h answer s 
to sub-task (ii) . Ask a  different grou p for answer s t o sub-task (iii ) an d ad d t o th e char t a s 
necessary. 

Points to emphasis e 
There ar e likel y t o be overlapping type s of informatio n gathere d i n each phase , bu t ther e 
are pattern s whic h ca n hel p i n plannin g t o gathe r information , fo r example : 

Exploratory phas e 

Investigating phas e 

Reporting an d reflectin g phas e 

Children's idea s abou t th e fabric s 

Skill i n explaining (hypothesising ) 
Skill i n raisin g question s 
Skill i n predictin g 

Skill i n observin g 
Skill i n planning an d conductin g investigation s 
Skill i n interpretin g (drawin g conclusions ) 

Children's idea s abou t th e fabric s 
Skill i n communicatin g 

If not raise d b y the participants , as k wha t opportunitie s the y thin k ther e wer e fo r 
assessing attitudes ? There i s a point t o make abou t bein g ver y tentativ e abou t assessin g 
attitudes fro m on e lesson . Attitudes ar e shown i n th e consistenc y o f behaviour o n severa l 
occasions. However , thi s does not mea n tha t informatio n shoul d no t b e gathered abou t 
attitudes, rathe r tha t i t shoul d b e considere d i n th e ligh t o f what th e childre n d o o n 
other occasions . 
Raise th e matte r o f feasibility o f the approac h use d b y this teache r i n differen t contexts . 
Would i t b e possibl e t o teac h i n thi s way with a  very larg e class , for example , leavin g 
aside fo r th e momen t th e extr a material s tha t woul d b e needed ? 
It was partly t o keep th e descriptio n o f the lesso n from becomin g to o long tha t ther e i s 
not muc h informatio n abu t wha t th e teache r actuall y di d i n usin g the information . Th e 
next tw o tasks tak e u s into thi s detail . 
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Task D2 

Organisation: Participant s workin g i n group s of about five . 

Materials needed : Task D2 , Resources 1  and 5 . Large sheet s o f sugar paper o r flip-char t 
paper and marke r pens . 

Time: Allo w a t leas t 4 5 minutes fo r participant s t o work i n groups t o produc e 
agreed answer s t o th e question s an d the n 4 5 minutes fo r a  plenar y 
discussion. 

Instructions: Tel l participants to : 
Read o r look agai n a t th e accoun t i n Resource 1  (if they hav e alread y 
used i t i n Module A ) an d a t Resourc e 5 . 
Draw up a table, as in th e tas k handou t o n a  large sheet s o f paper . 
Decide whether ther e i s evidence o f achievement o f child C  i n 
relation t o each skil l and attitud e i n Resource 5  and, i f so, identif y 
roughly wha t C  ha s achieved . Us e the label s of the statement s i n 
Resource 5  as a short-hand t o put thes e i n th e table . 
Don't spen d to o muc h tim e o n (i ) sinc e (ii ) i s the mai n task . 
Where ther e i s evidence, conside r wha t th e teache r migh t d o to hel p 
the child' s further developmen t i n these skill s and attitudes . 
Complete th e tabl e b y entering suggestion s for actio n b y th e teacher . 

Task D2 

(i) Rea d Resourc e 1  (or look a t i t again i f you have alread y done so ) and decid e wha t 
you ca n tel l about child C' s achievemen t i n th e skill s and attitude s i n Resource 5 . 
If you don' t thin k ther e i s any evidence , leav e a  blank. Complet e th e firs t colum n o f 
a tabl e suc h a s that below . 

(ii) Sugges t wha t th e teache r shoul d d o t o help C's development o f the skill s an d 
attitudes fo r which ther e i s information abou t achievement . Giv e a s much detai l a s 
you can . 

Observing 

[Explaining (hypothesising ) 

[ Predicting 

Raising question s 

Planning an d conductin g 

Investigations 

Interpreting (drawin g 

conclusions) 

Communicating 

Respect fo r evidenc e 
Flexibility 

Critical reflectio n 

Achievement show n Action b y th e teache r 
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Plenary discussion 
Ask group s t o display thei r posters an d allo w tim e fo r each grou p t o conside r th e othe r 
groups' wor k an d t o loo k fo r similaritie s an d differences . T o start thi s of f sugges t they as k 
themselves questions , such as : 

Are there  similarities in  what people have suggested for developing observation 
for developing interpretation etc. 

Then us e these i n structuring th e feedback , considerin g eac h skil l i n turn . Introduc e point s 
from th e backgroun d informatio n durin g th e discussion , a s indicated below . 

Points to emphasis e 
Not al l practica l activitie s give an opportunit y fo r al l th e proces s skill s t o be assessed. I n 
practice a  teacher ha s t o look acros s several activitie s t o assess the ful l range . If some ar e 
never found , the n th e teache r shoul d loo k a t th e activitie s an d see  i f they ar e providin g 
oportunities fo r developmen t o f all th e skills . (Fo r example, are th e childre n ofte n 
following instruction s an d s o never havin g th e chanc e t o plan a n investigatio n fo r 
themselves?) 
The identificatio n o f patterns i n developing proces s skills helps teacher s t o hav e 
strategies a t hand tha t (s)h e ca n appl y i n any activity . Thus i t i s important t o think i n 
general terms . (Th e backgroun d informatio n summarise s thes e an d i f possible th e 
participants shoul d b e given copie s t o read afte r completin g th e module ) 
If the detai l fo r eac h skil l seems too muc h t o deal with a t once , ther e ar e genera l point s 
which appl y acros s al l th e skill s about wha t teacher s can do t o help development : 
- Providin g opportunit y t o us e process skills in th e exploratio n o f material s an d 

phenomena a t firs t hand . 
- Providin g opportunit y fo r discussio n i n small groups and a s a whole class . (Tasks 

which ar e designed t o require childre n t o share thei r ideas , to liste n t o others , t o 
explain an d defen d thei r idea s necessarily involv e the m i n thinkin g throug h wha t 
they have done , relating idea s t o evidence , considerin g others ' ways of approaching a 
problem i n addition t o thei r own. ) 

- Listenin g t o thei r tal k an d studyin g thei r product s t o find ou t th e processe s whic h 
have bee n use d i n forming thei r ideas . 

- Encouragin g critica l revie w o f how activities have bee n carrie d out . (Durin g and afte r 
completing activitie s childre n shoul d discus s how the y have carrie d ou t part s of, o r 
the whol e of , a n investigatio n an d b e encouraged t o consider alternativ e course s of 
action an d th e exten t t o which thes e ma y be improvements. ) 

- Providin g acces s to the technique s neede d fo r advancin g skills . (I n orde r t o increas e 
the accurac y o f observation an d measurement , fo r example , the us e of instrument s 
needs t o be taugh t a s the nee d fo r the m arises . Other techniques , suc h a s those used i n 
the drawin g of charts and graphs , and th e knowledge o f conventions i n diagrams , ar e 
required fo r communication . Knowin g how t o use these instrument s an d convention s 
is not th e sam e as using them appropriately , s o there i s more t o usin g thes e skill s tha n 
the basi c knowledge. ) 

Task P 3 

This tas k focuse s o n th e assessmen t o f the pupils ' understanding o f scientific idea s and o n 
how t o develop it . I t i s parallel t o tas k D 2 and i s conducted i n a  smiliar manner , bu t with a 
focus o n idea s rather tha n skills . 

Organisation: Participant s workin g i n groups of about five . 

Materials needed : Tas k D3 , Resource 10 . 
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Time: Allo w a t leas t 2 0 minutes fo r participant s t o work i n groups t o produc e 
agreed answer s t o th e question s an d the n 3 0 minutes fo r a  plenar y 
discussion. 

Instructions: Tel l participant s to : 
Study carefull y eac h exampl e an d agre e th e exten t t o which ther e i s 
evidence o f achievement o f the understandin g whic h i s indicated i n 
the state d aim . 
Be very specifi c abou t wha t actio n th e teache r shoul d take . Say 
exactly wha t question s migh t b e asked o r what particula r furthe r 
activity woul d b e provided (avoi d vaguenes s such a s 'give mor e 
examples...') 

Task D3 

Look a t th e example s o f children's writin g and drawing s i n Resourc e 10 . 

For each on e consider : 
the evidenc e i n relation t o whethe r th e chil d ha s understoo d th e ide a tha t i s stated a s 
the ai m 
what actio n th e teache r shoul d tak e t o help furthe r development . 

Complete th e followin g tabl e 

Example 
A 
B 
c 

Evidence related  t o aim Action b y th e teache r 

Plenary discussion 
Ask on e grou p t o give thei r response s for Exampl e A . As k othe r group s for point s of 
difference. Resolv e conflic t i n relatio n t o the evidenc e b y asking for reasons . Question th e 
group closely t o provide a  detailed indicatio n o f what th e teacher' s action migh t be . 

Repeat wit h differen t group s reporting fo r th e othe r examples . 

After collectin g al l th e specifi c ideas , bring them togethe r an d dra w ou t th e strategie s tha t 
could b e used i n othe r situation s (se e below) . 

Points to emphasise 
It i s not jus t children' s 'wrong ' answer s tha t provid e informatio n t o help i n teaching . 
Both th e child' s correc t answe r i n Exampl e A  an d th e unusua l on e (th e horn) shoul d b e 
followed u p by questioning t o find ou t th e child' s reasoning . 
There ar e too man y idea s to lis t a  separate actio n fo r eac h on e s o i t i s important t o 
identify genera l strategie s tha t ca n b e appied acros s th e rang e o f ideas . These ar e 
described i n th e backgroun d informatio n unde r th e headings : 

Helping children to test their ideas 
Extending children's experience 
Discussing words 
Providing alternative, more scientific ideas 

Although thes e suggestion s hav e bee n mad e i n relatio n t o individua l childre n o r pairs , 
the strategie s suggested ca n b e use d i n relatio n t o groups and larg e classes . 
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Background information 

Using information to help children's process skill development 

At a  general level , th e followin g ar e some o f the mai n way s of helping children t o develo p 
their proces s skills : 

Children hav e t o us e process skill s in order t o develop them ; t o us e thei r ow n senses an d 
to gather evidenc e fro m whic h t o raise questions , form hypothese s base d o n existin g 
ideas, and s o on. Bein g tol d abou t wha t i t means t o observe , interpre t o r investigat e i s 
not th e sam e as doing thes e things . 
It i s useful t o design activitie s whic h requir e childre n t o share thei r ideas , to listen t o 
others, t o explain an d defen d thei r ideas . This necessaril y involve s the m i n thinkin g 
through wha t the y have done , relatin g idea s to evidence , considerin g others ' ways of 
approaching a  problem i n addition t o thei r own . 
During an d afte r completin g activitie s children shoul d discus s how the y have carrie d ou t 
parts o f or th e whol e o f an investigatio n an d encourage d t o conside r alternativ e course s 
of action an d th e exten t t o which thes e ma y be improvements . This will  enable th e 
children t o recognis e th e skill s which the y nee d t o improve . 
In order t o increas e th e accurac y o f observation an d measurement , fo r example , th e us e 
of instruments need s t o b e taugh t a s the nee d fo r the m arises . Other techniques , such a s 
those used i n th e drawin g o f charts and graphs , and th e knowledg e o f conventions i n 
diagrams, are require d fo r communication . 

The furthe r point s belo w loo k i n more detai l a t wha t ca n be done i n relation t o particula r 
skills. 

Observing 
Opportunity t o use th e sense s a s ways of finding ou t require s object s t o explore object s an d 
phenomena. A n 'interest ' o r science tabl e i n th e classroo m i s one way of providing thi s a s 
well a s serving othe r purposes . I t i s always a good ide a t o se t ou t object s relatin g t o a  new 
topic tw o or thre e week s ahead o f starting i t i n orde r t o create interest . Durin g the topi c 
work item s ca n b e adde d t o th e display . The tabl e enable s childre n t o use odd moment s a s 
well as science activit y tim e fo r observin g an d s o increases a n importan t commodit y i n th e 
development o f thi s skill . Time i s significant her e mor e tha n perhap s fo r othe r skills . 
Children nee d tim e t o go back t o things the y may  have observe d onl y superficiall y o r whe n 
a question ha s occurred t o the m tha t suggest s something the y wan t t o check . 

Some childre n als o need invitation s t o observe . Cards placed nex t t o object s o r equipmen t 
displayed ca n encourag e observatio n an d action . Tr y t o make thi s bottl e mak e a  high an d a 
low sound' place d nex t t o a  bottle three-quarter s ful l o f water encourages interaction . 'Ho w 
many different kind s o f grass are ther e here? ' placed nex t t o a  bunch o f dried grasse s 
encourages carefu l observation . Th e correc t us e of a  magnifying glas s can als o be taugh t 
through a  card wit h a  drawing o n it . 

When observation s hav e bee n made , there should b e opportunities create d fo r the m t o b e 
shared. Makin g a  point o f spending a  few minute s i n whole class discussion o f what has bee n 
noticed abou t thing s on th e scienc e table , for example , may draw the attentio n o f some 
children t o things the y have misse d and emphasis e th e role of the tabl e i n the class activities. 

Raising questions 
Whilst th e ai m o f the developmen t o f questioning skill s i n science i s to help childre n rais e 
questions whic h ar e investigable , the startin g poin t toward s thi s i s raising questions o f an y 
kind. To indicat e to o soon tha t scienc e i s concerned wit h certai n kind s o f questions an d 
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not other s migh t dete r th e raisin g o f questions. So the teache r shoul d se e asking question s 
of any kin d a s the firs t ste p t o progress i n thi s skill . These ma y be questions whic h as k fo r 
names, fo r information , fo r explanations ; the y ma y be philosophica l o r ma y addres s 
aesthetic values , or they ma y be answerable b y investigation o r be capable o f being turne d 
into questions whic h ca n b e investigated . I t i s important t o tak e al l th e question s seriousl y 
and t o indicat e t o th e children whic h one s can be answered i f they do something t o find out . 

Children wil l readil y ask questions i n term s o f 'how' o r 'why ' whic h ar e ofte n no t eas y t o 
answer. 'Ho w d o worms move withou t an y legs? ' 'Why ar e wood lic e (slaters ) har d o n th e 
outside an d sof t i n th e middle? ' B y helping th e childre n t o tur n thes e int o investigabl e 
questions b y such mean s a s posing relate d question s ('Well , ca n w e find ou t i f the worm s 
move a s easily o n differen t surfaces , ver y shin y one s o r rough ones?' ) the y graduall y realis e 
that thes e question s ar e more effectiv e i n obtainin g answers . With encouragemen t an d th e 
example o f the teache r the y wil l gradually begi n t o realise tha t ther e ar e certai n kind s o f 
questions whic h ar e answered b y investigation . 

Thus th e way s in which teacher s ca n help children' s progressio n i n thi s skil l include : 
taking children' s question s seriousl y s o that the y see  for themselve s ho w eac h kin d i s 
answered 
posing questions themselve s i n investigabl e for m i n scienc e 
helping childre n t o clarify thei r questions s o that the y ca n se e how t o find a n answer s 
giving invitation s fo r childre n t o rais e questions ('Wha t woul d yo u lik e t o find ou t 
about ...?' ) 

Hypothesising 
A hypothesi s i s an attemp t t o explain som e observation , happenin g o r relationship . Ther e 
are thing s t o avoi d a s well a s to encourage i n helping th e developmen t o f thi s skill . To b e 
avoided i s the ide a tha t a  hypothesis ha s t o be 'right' , tha t is , i t depends o n knowin g al l 
about wha t i s happening. Thi s impressio n ca n b e conveyed throug h th e question s whic h 
are aske d o f children . I f the questio n i s framed a s 'Why d o some leave s tur n brow n i n 
autumn?' the n i t i s difficult t o answer unles s you know, o r thin k yo u know th e reason . O n 
the othe r hand , th e question s 'Wh y d o you thin k som e leave s tur n brown? ' o r 'Wha t d o yo u 
think coul d b e th e reaso n fo r leave s turning brown? ' stimulate th e generatio n o f a n 
explanation fro m existin g ideas . (Se e Modul e C  o n teachers ' questions ) 

The developmen t o f confidence i n abilit y t o sugges t explanatio n i s helped b y asking fo r 
several possibl e alternative s i n situation s wher e ther e i s not necessaril y a n obviou s answer . 
For example , wh y ar e there patche s o f different coloure d gras s on th e field ? There ar e 
multiple possibl e reasons , which coul d b e brought ou t b y asking 'wha t els e could b e th e 
reason?' as each suggestio n i s accepted. Eac h on e ha s t o be possible i n term s o f th e 
evidence: different kind s o f grass; something i n th e soi l unde r th e patches ; drainage varyin g 
from on e plac e t o another . Bu t a  suggestion tha t mor e rai n fal l o n th e patche s migh t b e 
rejected becaus e o f evidence tha t ther e i s nothing t o cause such difference . 
Trying t o explain a  shared observatio n suc h a s this enables childre n t o fee l tha t the y hav e 
the abilit y t o mak e sens e of the thing s aroun d them . Whic h o f the suggestion s ma y b e 
most likely , would require mor e evidenc e an d investigation , bu t thei r abilit y t o attemp t 
explanations i s not dependen t o n th e result . 

Young children' s hypothese s wil l be i n th e for m o f attempts t o explain specifi c event s i n 
their experienc e rathe r tha n i n term s of broad statement s o f principles whic h explai n a 
whole rang e o f phenomena (suc h a s referring t o th e condition s neede d fo r th e growt h o f 
plants t o explain th e patche s i n th e grass) . However , th e abilit y t o suggest explanation s i n 
specific term s i s the foundatio n o f later development i n applyin g broa d principle s an d 
theories. Meanwhil e th e skil l o f using existing ideas , limited thoug h the y ma y be , i n 
attempting explanation s play s an importan t rol e i n testin g an d developin g thes e ideas . 
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Predicting 
Opportunities t o make prediction s ca n b e created bot h i n relation t o patterns foun d i n 
observations an d i n relation t o hypothese s whic h ar e put forwar d t o explain observations . 

In th e cas e of patterns found between  two  variables  th e predictio n i s based o n th e evidenc e o f 
some associatio n betwee n on e thin g an d another , bu t withou t necessaril y assumin g tha t i t 
is an associatio n o f cause an d effect . Th e simpl e relationshi p betwee n han d siz e and foo t 
size i s an exampl e o f association wher e ther e i s no sens e i n suggesting tha t on e thin g cause s 
the other , tha t havin g larg e hands cause s larg e feet; rathe r ther e i s another variabl e whic h 
is causally relate d t o both o f them. Nevertheless , th e association , whateve r it s basis, can b e 
used i n predicting (withi n limits ) th e foo t siz e of someone from thei r han d size . 

Not al l pattern s ar e simple an d th e proces s o f predicting fro m the m i s best encourage d 
through th e mor e obviou s relationships suc h as the soun d tha t i s made when a  thi n stri p of 
wood (o r a  ruler ) i s held a t one en d an d twange d a t th e other . Th e not e varie s with th e 
length whic h i s free t o vibrate. Once observation s hav e le d t o the patter n bein g 
established, childre n ca n predic t whethe r a  particular lengt h will  give a  higher o r lowe r 
note an d the n tr y i t out . I n such situations i t i s useful fo r the m t o discuss how the y mak e 
their prediction s sinc e thi s helps the m t o become consciou s o f using the patter n the y hav e 
noticed i n th e observations . They shoul d recognis e tha t thi s i s different fro m a  guess. 

Predictions based  on hypotheses depend o n previou s experience an d idea s derived fro m i t 
rather tha n th e interpretatio n o f findings fro m a n investigatio n o r observed events . 
Hypotheses d o suggest explanation s i n term s o f cause and effec t an d constitut e som e theor y 
of why thing s ar e as they are . I t i s the tes t o f a true theor y tha t i t ca n b e used. For exampl e 
the hypothesi s tha t th e leave s turn brow n 'becaus e o f the cold ' i s a theory tha t col d bring s 
about th e change . Although no t quit e accurate , thi s theor y ca n b e used  t o make a 
prediction abou t th e circumstance s i n which leave s will tur n brown , whic h i s a tes t of th e 
hypothesis an d th e ide a on whic h i t i s based. Again , i t i s important fo r childre n t o be 
helped t o mak e prediction s i n simple case s and thin k abou t th e wa y in which the y arriv e 
at a  prediction . 

Children ofte n implicitl y us e patterns o r hypotheses i n makin g predictions bu t fai l t o 
recognise tha t the y i n fact d o so. A gir l who had investigate d ho w fa r a  wind-up to y 
travelled afte r differen t number s o f turns , asked t o make a  prediction o f how far i t would g o 
for a  certain numbe r o f turns said tha t sh e guessed . Furthe r probing , however , le d t o he r 
explaining, 'I  though t tha t i t would b e a  bit mor e tha n fo r 3  and a  bit les s than fo r 5' , 
suggesting tha t sh e was implicitl y usin g a  relationship o f 'mor e wind s means further' . 
Becoming awar e o f the patter n sh e wa s using enabled he r t o predict othe r distance s wit h 
more confidenc e an d indee d satisfaction . Discussio n playe d a  central par t i n bringin g 
about thi s awareness . 

Investigating 
The proces s o f investigating i s taken her e t o be what happen s betwee n havin g a  question t o 
investigate o r a  prediction t o tes t an d obtainin g observation s o r data t o be interpreted . To o 
often children' s experienc e o f these step s i n answering questions i s of following instruction s 
such as : 

"(To find out  if  ice melts more quickly in air or in water a room temperature)  you'll need to 
use the same sized ice-cubes. Make sure  you have  everything ready before you take  the ice 
cubes out of  the tray. Put  one cube in the  water and one close to it in the air. Then start 
the clock..." 

Here th e childre n wil l have n o proble m i n doing wha t i s required, bu t the y wil l have n o 
idea o f why the y ar e doing it . I f they did , the y migh t challeng e th e nee d fo r a  clock i n thi s 
activity! 
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A die t weighte d wit h suc h activitie s doe s not giv e children th e opportunit y t o carry ou t 
planning an d thinkin g abou t wha t the y ar e doing. There must , therefore , b e opportunitie s 
for childre n t o star t from a  question fo r investigatio n an d t o thin k ou t an d carr y out thei r 
own procedure s fo r answerin g it . This i s asking a  great dea l fo r youn g children an d fo r olde r 
ones unused t o devising investigation s an d the y wil l need hel p whic h subsequentl y ca n 
gradually b e withdrawn . 

Young children's experienc e shoul d includ e simpl e problem s suc h tha t the y ca n easil y 
respond t o 'Ho w wil l you do this? ' For example , 'Ho w ca n yo u find ou t i f the ligh t from th e 
torch will  shin e throug h thi s fabric , thi s piece o f plastic, thi s jar o f water, thi s coa t sleeve? ' 
Involving childre n i n planning i s part o f setting a n expectatio n tha t the y wil l thin k 
through wha t the y ar e going t o do a s far a s possible. 

For older children , hel p i n planning ca n begin , paradoxically , from  reviewin g a n 
investigation whic h has been complete d (whethe r o r not th e childre n planne d i t 
themselves), helping the m t o go through wha t wa s done an d identifyin g th e structur e o f 
the activit y throug h question s suc h a s 

What wer e the y tryin g t o find out ? 
What thing s did the y compar e (identifyin g th e independen t variable) ? 
How did the y mak e sur e tha t i t was fair (identifyin g th e variable s which shoul d b e 
kept th e same) ? 
How did the y find th e resul t (identifyin g th e dependen t variable) . 

When planin g a  new investigatio n th e lesson s learned fro m reviewin g ca n b e recalled , 
where perhap s variables were no t controlle d o r initia l observation s take n whe n the y shoul d 
have been . Plannin g continue s throughou t a n investigatio n an d indee d th e initia l plan may 
change a s the wor k progresse s and unforesee n practica l obstacle s emerge . However i t i s 
important fo r childre n t o recognise whe n the y d o change plan s and t o review th e whol e 
planning framewor k whe n a  change i s made. Writing plan s down i s a useful activit y 
because i t requires forward thinking , action s carrie d ou t i n th e mind . Childre n becom e 
more abl e t o do thi s the mor e experienc e the y have t o thin k throug h an d cal l upon i n 
anticipating th e result s of certain actions . The teacher' s rol e i s thus to provide tim e and a 
structure fo r plannin g an d graduall y t o se t th e expectatio n tha t childre n thin k throug h 
what the y d o eve n i t the y do no t writ e forma l plan s on pape r fo r ever y investigation . 

Interpreting results and drawing conclusions 
For children t o develop idea s as a result o f collecting informatio n an d evidenc e t o tes t thei r 
ideas they have t o interpre t wha t the y find . Tha t is , they mus t g o further tha n collectin g 
individual observation s an d t o loo k fo r patterns , relat e variou s pieces of informatio n t o 
each othe r an d t o ideas . For example , childre n measurin g th e lengt h o f the shado w of a 
stick place d i n th e groun d a t differen t time s o f the da y children mus t go beyond jus t 
collecting th e measurement s i f the activit y i s to have value fo r developin g ideas . Importan t 
outcomes o f thi s activit y ar e recognising th e patter n o f the decreasin g an d the n increasin g 
length o f the shado w an d th e possibilit y o f using the patter n t o make predictions abou t th e 
length a t time s no t measured , o r th e tim e o f day from th e measuremen t o f the shadow , an d 
the developmen t o f ideas about how shadows are formed. They al l depend o n using  the result s 
the childre n obtain , s o the developmen t o f the skill s required i s important. Th e centra l par t 
of the teacher' s rol e i s to ensure tha t result s are  used and childre n don' t rus h from  on e 
activity t o another withou t talkin g abou t an d thinkin g throug h wha t thei r result s mean . 

It wa s noted earlie r tha t childre n ofte n mak e prediction s o n th e basi s of patterns withou t 
apparently bein g consciou s o f doing so . Teachers ca n hel p t o foster thi s consciousnes s b y 
discussing simpl e patterns , suc h a s the relationshi p betwee n th e positio n o f the su n and th e 
length o f the shado w (o r th e equivalen t i n a  classroom simulatio n usin g a  torch an d a 
stick). The startin g poin t mus t b e th e variou s ways in whic h childre n wil l expres s thei r 
conclusions, including : 
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'The shado w i s shortest whe n th e su n i s highest' . 
T h e shortes t on e i s when th e su n i s high an d th e longes t when i t i s low' . 
'Its lengt h depend s o n where th e su n is'. 
These ar e working toward s recognising that : 
'The highe r th e su n th e shorte r th e shadow' . 

Which say s all tha t th e previou s statement s sa y and mor e besides. Time fo r discussio n of 
how t o express a  pattern i s essential fo r th e developmen t o f this skill . 

Communicating 
In th e cours e o f thei r scienc e activitie s ther e i s the potentia l fo r childre n t o experience a 
range o f different kind s of communication fo r differen t purpose s and audiences . These 
should include : 

Modes: writing , speaking, drawing, making, keeping notes and listening , reading , 
looking 

Audiences: fo r themselves , other pupils , thei r teacher , othe r adult s 
Purposes: i n orde r t o sor t out ideas , tel l others about wha t the y hav e don e presen t 

observations, findings an d conclusions . 

This i s a wide range t o cove r and clearl y no t al l wil l be part o f every activity . I t i s useful , 
however, fo r a  teacher t o plan thi s par t o f children's activitie s so that al l ar e include d 
appropriately an d regularly . 'Appropriately ' mean s tha t i t should serv e th e purpose s o f th e 
activity an d no t becom e meaningles s ritual . The routin e 'writ e abou t wha t yo u did ' ca n kil l 
any creativit y i n communication , a s well a s being a  deterrent fo r som e children . 

A persona l note-boo k ca n b e a  very helpfu l ai d t o recording an d t o late r interpretatio n an d 
reporting. A t th e leas t i t i s an ai d t o memor y an d a t bes t a  means o f having a  dialogu e wit h 
oneself whic h assist s reflective thinking . I t i s useful fo r children t o use a note-book bu t they 
will need help . The hel p has t o be given ver y subtly , though ; i f there i s too much checking -
up o n wha t i s written, th e note-boo k become s just anothe r exercis e boo k whic h i s 'marked' 
by th e teacher . 

Discussion o f the bes t wa y to present informatio n i s the opportunit y t o introduc e 
techniques fo r graphica l representatio n o r to tal k abou t ho w t o selec t th e bes t wa y of 
presenting information . Wor k alread y displayed o n th e wal l can b e used a s examples of how 
to and ho w no t t o do this . Children ar e usually willin g t o criticise thei r ow n wor k afte r 
some tim e ha s elapsed . I t i s also a good ide a to have on e o r two examples o f commercia l 
posters (suc h a s those abou t th e nutritiona l valu e o f different food s o r showing types  of 
clouds) t o show differen t way s of providing information . 

Looking a t poster s and book s i s the othe r sid e of formal communication , tha t is , using 
secondary source s o f information . Childre n nee d opportunit y -  suitabl e referenc e source s 
and tim e t o us e them -  an d som e help i n locating an d selectin g information . 

Using information t o develop children's ideas 
These ar e suggestions fo r way s of meeting individua l need s within a  group context . The y 
do no t propos e separat e activitie s fo r individua l childre n bu t suppor t fro m th e teache r 
which i s based o n knowledg e o f the developmen t o f the children . The idea s tha t childre n 
express an d whic h w e see as 'unscientific' nee d t o be taken seriousl y becaus e the y are based 
on thei r ow n reasonin g eve n thoug h thi s reasoning may  be limited an d 'unscientific' . 

The children' s idea s ma y be: 
based o n thei r inevitabl y limite d experienc e 
expressed usin g scientific word s but withou t a  grasp of the accepte d meanin g o f these words 
held becaus e ther e ar e no alternativ e idea s which ar e mor e convincin g t o th e children . 
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Consideration o f thei r characteristic s lead s almost automaticall y t o th e actio n tha t a 
teacher ma y tak e t o help th e developmen t o f thei r understanding : helping childre n t o tes t 
their idea s more rigorousl y (whic h implie s th e developmen t o f process skills) ; extendin g 
experience; discussing words; providing alternative , mor e scientific , ideas ; enabling childre n 
to review pas t experienc e i n th e ligh t o f any chang e mad e i n thei r ideas . We shal l conside r 
the teacher' s rol e i n relation t o each o f these . 

Helping children to test their idea s 
If we think abou t ho w childre n arriv e a t thei r idea s i t i s often th e cas e tha t the y hav e take n 
account onl y o f certain evidenc e an d ignore d anythin g tha t i s contradictory, o r tha t the y 
have no t compare d lik e with like . 

An importan t par t o f a teacher' s rol e i n science i s to se t u p the expectatio n tha t all  ideas 
have t o be tested , no t jus t th e children' s bu t an y th e teache r propose s or ones found i n 
books. I f this becomes routine , the n ther e wil l be no implie d criticis m i n asking children t o 
'find a  way to see  i f your ide a works' . 

Not al l test s o f children's idea s will be of the kin d suggeste d i n books of scientific activitie s 
and th e teache r shoul d b e prepared t o be as imaginative a s the childre n i n devising way s t o 
address unexpected ideas . 

Extending children's experienc e 
It i s not alway s the case  tha t childre n hav e ignore d evidence ; ofte n evidenc e tha t the y 
might hav e use d i s just no t availabl e t o them , a s i t i s to adults . For example , i t i s reasonable 
to hold th e hypothesi s tha t rus t ma y originate insid e th e bod y o f a  metal i f a child has onl y 
ever seen th e expose d surface s o f metal objects . Cuttin g throug h a  rusted nai l ma y be al l 
that i s needed t o show tha t thi s i n no t th e case . (Thi s coul d b e interpreted a s testing th e 
prediction tha t rus t i s found insid e th e metal ; indee d al l ways of extending children' s idea s 
could b e regarded a s ways of testing ideas) . 

The teacher' s rol e i s to provide graduall y extende d experienc e a s a matter o f routine. Thi s 
can be throug h classroo m displays , which ar e added t o a s a topic proceeds ; through poster s 
and photograph s mounte d o n th e walls , information book s a t th e righ t level , for referenc e 
in th e boo k corner ; throug h visits , visitors and ful l us e o f the schoo l building s a s resource s 
for observatio n an d activity . 

Discussing words 
The introductio n an d us e of 'scientific ' word s i s often a  cause o f uncertainty. The teacher' s 
role i s to judge th e righ t tim e t o introduc e a n appropriat e wor d t o describe event s o r 
objects tha t childre n hav e alread y experience d an d nee d t o name . 

However, childre n pic k u p words from othe r source s and tak e som e deligh t i n tryin g the m 
out. When childre n us e scientific words , from an y source , i t i s necessary t o find ou t wha t 
meaning the y hav e i n mind rathe r tha n t o assume tha t i t i s the sam e a s the accepte d 
meaning. A  usefu l wa y of doing thi s i s to ask th e childre n t o sho w some examples o f wha t 
the wor d means : Tel l m e abou t somethin g tha t i s melting....vibrating....evaporating....etc' . 
If the exampl e i s of something rathe r differen t fro m th e meanin g o f the wor d (a s whe n 
evaporating i s confused wit h condensing , fo r instance ) the n th e correc t wor d can b e 
introduced an d th e childre n shoul d becom e involve d i n thinkin g u p and demonstratin g 
examples o f both condensin g an d evaporatin g -  o r whatever word s were confused . 
Encouraging childre n t o challenge eac h other' s us e o f words can sharpe n thei r thinkin g a t 
times when th e teache r i s not present . 

Providing alternative, mor e scientific ideas 
This need s carefu l judgemen t eve n thoug h i t ma y seem th e mos t obviou s rol e for th e 

Module D D1 1 4 7 



Assessment i n Primar y Schoo l Science 

teacher t o take . The delicac y o f judgement i s required becaus e i t i s all to o eas y t o destro y 
children's confidenc e i n thei r ow n thinkin g an d reasonin g i f their idea s are swep t asid e by 
premature presentatio n o f the 'right ' ones . The bes t wa y of avoiding thi s i s to ensure tha t 
more scientifi c idea s are introduced , no t a s being 'correct ' bu t a s alternatives wort h 
considering, an d tha t thes e ar e teste d i n term s of the evidenc e availabl e s o that everyon e 
can judge th e exten t t o which the y 'work ' i n practice . 

As childre n progres s i n way s of thinking an d experienc e the y ca n b e encouraged t o 
consider alternative s b y argument an d informatio n fro m secondar y source s and no t onl y 
from wha t the y ca n experienc e directly . Thus, fo r example , model s o f the sola r system  ca n 
be use d t o introduc e explanation s o f the apparen t movemen t o f the su n an d moo n whic h 
can over-rid e th e naiv e interpretation s o f direct observations . 

Enabling children to review earlier experienc e i n terms of new ideas 
When earl y idea s tha t childre n hav e use d t o explain thing s to themselve s ar e change d b y 
the impac t o f investigatin g an d thinkin g abou t ne w experience , i t i s important fo r ther e t o 
be some review o f thei r understandin g o f earlier experience . Without thi s ther e ma y be a 
residue o f naive idea s which ar e stil l used t o explain previou s experience . Fo r example, we 
can al l probably recal l believin g i n something lik e 'the ma n i n th e moon ' bu t recognis e 
that thi s belief wa s overtaken b y more rationa l views . I t would be illogica l t o believe i n a 
man i n th e moo n an d th e moo n a s understood mor e scientifically . T o avoid th e equivalen t 
in children' s growin g idea s the teache r shoul d hel p the m t o reflect o n previou s experienc e 
in term s of new ideas . I t i s helpful t o be quit e explici t abou t 'ho w your idea s abou t .. . have 
changed' fo r thi s legitimise s changing way s of understanding things , which i s essential fo r 
the continue d developmen t o f ideas. 
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