
Assessment in Primary School Science 

Task A1 

You need Resourc e 1 

Read th e accoun t i n Resourc e 1  of how a n investigatio n abou t heartbea t rate s was 
planned an d undertake n b y pupil s i n th e fift h yea r of primary school . Then, workin g a s 
a group : 
i Lis t al l th e kind s o f information relevan t t o th e children' s scientifi c developmen t 

that th e teache r gained i n the event s described. (I t may help t o focus on one child , th e 
one called J. ) 

ii Indicat e ho w yo u thin k thes e kind s of information wer e gathered b y the teacher . 
iii Wha t aspect s o f development wer e assessed i n thes e activities ? 
iv Wha t els e would th e teache r nee d t o do t o assess the children' s achievements ? 

In eac h cas e not e point s abou t whic h ther e i s disagreement a s well a s agreement withi n 
the groups . Prepare t o report o n you r answers and discussio n t o othe r groups . 

Task A2 

You need Resourc e 2 

Resource 2  i s an accoun t o f an activit y deliberatel y devise d t o provid e opportunitie s fo r 
assessing pupils ' work i n science . Put yoursel f i n th e positio n o f the teache r and , wit h 
your group , answer thes e questions : 
i Wha t kind s o f information woul d th e teache r b e able t o collec t abou t th e pupils ? 
ii Wha t basi s for assessin g thei r performanc e woul d be th e mos t appropriate ? Conside r 

each o f these : 
Pupil-referenced -  comparin g th e informatio n wit h wha t tha t particula r pupi l coul d 
do a t a n earlie r tim e 
Criterion-referenced -  comparin g th e informatio n wit h a  specified standar d o f 
performance 
Norm-referenced -  comparin g wit h wha t i s the nor m (o r average) fo r pupil s of th e 
same age or stage . 
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Assessment i n Primar y Schoo l Science 

Task A3 

You nee d Resourc e 3 

Read th e thre e tasks , A, B , and C  i n Resourc e 3  which asses s in different way s children' s 
ability t o investigate . Then answe r thes e question s an d giv e a  reason fo r you r answer i n 
each case . Do this individuall y an d the n shar e you r view s with th e group . 
i Whic h tas k (A , B  or C) d o yo u thin k i s the closes t t o assessing how wel l th e 

children ca n investigat e something ? 
ii Whic h on e give s a result tha t woul d b e mos t likel y t o be judged i n th e sam e way by 

different teachers ? 
iii Whic h i s the mos t interestin g fro m th e poin t o f view of the children ? 
iv Whic h i s the mos t convenien t fo r th e teacher ? 
v Whic h tas k woul d be bes t fo r findin g ou t wha t th e childre n woul d d o t o investigate , 

even i f the teache r can' t le t the m d o it ? 

Don't forge t t o give th e reaso n fo r you r choice ! 

73 



Assessment in Primary School Science 

Task B1 

First read this episode 

An 8-year-ol d chil d wa s given thre e containers , A , B , and C , a s shown an d a  measurin g 
jug. The chil d wa s asked t o labe l the m 1 , 2 and 3  according t o th e amoun t o f water i n 
them, giving 1  to th e on e containin g th e mos t an d 3  t o tha t containin g th e least . 

A B C Measurin g ju g 

The child' s answe r was : A =  1 , B = 2, C =  3. 
The teache r marke d A  =  1  as correct bu t th e othe r answer s a s wrong. 

The teache r wa s puzzled tha t onl y th e firs t answe r wa s correct . 

She aske d th e child : "Why d o you think al l your answers ar e correct? " 
The chil d replied : "Becaus e I  did th e sam e for al l o f them, I  looked a t th e heigh t o f 

the wate r leve l i n each on e an d numbere d them. " 

i Suppos e th e teache r ha d no t questione d th e chil d t o find ou t wh y only one answe r 
was correct, wha t coul d hav e been th e consequences fo r th e child' s immediat e 
learning? 

ii I f you wer e th e teache r i n thi s situation ho w woul d yo u reac t t o the child ? Work 
with a  partner an d tak e turn s t o role-play th e chil d an d th e teacher . Writ e dow n 
what yo u thin k i s the bes t way of reacting t o th e child . 

Task B2 

YOU nee d Resourc e 4  (late r Resource 5 will be distributed) 

i Fo r each episod e i n Resource 4 , write down wha t th e teache r woul d b e able t o asses s 
using th e informatio n (s)h e coul d collec t i n thes e situations . Brainstor m th e idea s i n 
your group ont o a  chart lik e this : 

Situation 
A 
B 
C 
D 

Information obtainable 

ii No w conside r th e example s o f criteria fo r assessin g skills , attitudes an d concept s o f 
primary childre n i n Resource 5 . List the criteri a tha t migh t b e used fo r assessing i n 
these situations . Complete a  chart o f this kind : 

A 
B 
C 
D 

Process skills Ideas Attitudes \ 
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Assessment in Primary School Science 

Task B3 

First read this episode 

One wee k befor e a  test , 7-year-ol d childre n ar e asked t o observe a  livin g spider closel y 
and tol d tha t th e tes t wil l b e such tha t the y ca n answe r i t wel l i f they hav e observed th e 
spider well . The childre n wil l answe r orall y o r on pape r (a s a picture o r using  words) . 

Working a s a group: 
i Writ e fiv e question s t o asses s how wel l th e childre n hav e observe d th e spider . 
ii Imagin e yo u ar e th e teacher . Ho w wil l you arrange fo r th e assessmen t t o tak e place ? 

How will  you pla n th e sessio n whe n th e childre n ar e giving thei r answer s so tha t 
each on e ca n b e assessed ? 

iii Suppos e th e teache r want s t o assess children whils t the y ar e investigatin g som e 
materials. Ho w coul d (s)h e d o thi s with a t leas t eigh t group s o f children ? 

Task B4 

i I n th e episod e i n B3 , in wha t way s might th e childre n tak e par t i n assessin g thei r 
own wor k and/o r eac h other' s work ? How migh t you r answer diffe r i f the childre n 
were 1 0 years old instea d o f 7? 

ii Ho w woul d practic e hav e t o b e modifie d i n ver y larg e classes ? 
iii Wha t advantage s an d disadvantage s d o you se e i n children takin g par t i n 

assessment? 
iv Wha t example s o f children takin g a  role i n thei r assessmen t ca n yo u give? 
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Assessment in Primary School Science 

Task C1 

You need Resources 5 and 6 

Working a s a group, answer question s (i) , (ii ) an d (iii ) an d b e prepare d t o share you r 
answers with othe r groups . 
i Rea d th e accoun t i n Resourc e 6 . Imagine yo u are th e teacher . B y observing th e 

children, wha t woul d yo u b e able t o find ou t i n relatio n t o th e section s i n Resourc e 
5 on observing  and investigating 

ii T o what exten t d o you thin k th e list s of criteria woul d hel p you , a s the teacher , i n 
assessing th e children' s proces s skills by observation ? 

iii Wha t ar e th e advantage s an d disadvantage s o f assessing childre n b y observing them ? 

Task C2 

You will nee d a sealed matchbox and Resourc e 7 

i Divid e int o pairs . Each pai r has a  sealed matchbox . Neither o f you knows wha t i s 
inside th e matchbox . Handl e i t and for m you r ow n idea s of what i s inside without 
saying anything. The ide a i s to find ou t b y questioning wha t th e othe r perso n thinks  is 
inside. Each perso n shoul d devis e thre e question s an d the n tak e turn s t o ask eac h 
other thei r questions . Then decid e whic h question(s ) wer e mos t productiv e i n 
finding ou t th e other' s idea . 

ii Wor k a s a group with Resourc e 7 . Read th e example s o f questions aske d o f pupils by 
teachers. Divid e the m int o groups of different kinds  of questions (ignorin g th e 
subject matter) . D o thi s i n any way you think make s distinctions betwee n question s 
that ar e helpfu l fo r th e purpose s o f ongoing assessmen t an d thos e no t s o helpful. B e 
prepared t o say what i t i s that make s some question s mor e usefu l fo r 
this purpose . Recor d you r resul t using  th e number s o f the question s an d writ e thes e 
on a  larg e piec e o f paper . 
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Assessment i n Primar y Schoo l Science 

Task C3 

You nee d a  clockwor k to y o r home-mad e cotto n ree l 'tank' . (Late r Resource 8 will be 
distributed) 

i Win d u p the toy  o r 'tank' , se t i t moving an d watc h i t fo r a  short while . Then , 
working alone , mak e a  drawing t o show wha t i s happening t o make i t mov e i n th e 
way i t does . Don' t labe l th e drawing . Now exchang e you r drawing wit h tha t o f your 
partner. As k you r partner question s t o help yo u understan d his/he r drawing o f how 
the to y i s moving. Then le t you r partner question yo u abou t you r drawing. The n 
add label s and annotatio n t o your drawings tha t answe r th e question s yo u hav e 
been asked . 

ii A s a  pair, exchange you r annotated drawing s with anothe r pai r and se e how wel l 
you can understan d thei r drawing s from th e star t afte r the y have bee n annotated . 
Look a t th e example s o f children's drawings i n Resourc e 8 . What ca n yo u tel l abou t 
the children' s idea s from thes e drawings ? Discuss how yo u would se t up th e task s fo r 
these childre n s o that the y annotate d thei r drawing s t o show thei r ideas . 

Task C4 

i Workin g alone , for n o mor e tha n 5  minutes, writ e dow n you r idea s about th e answe r 
to thi s question : 
Why do  you think  our hearts beat  more quickly during and just after  exercise? 

ii Exchang e you r writing with tha t o f your partner. Conside r whethe r thi s helps you r 
own understanding an d answer s any of your questions . 

iii Discus s a s a group the implication s o f this fo r askin g childre n t o write i n science an d 
the us e made o f their writin g i n class activities . 

vi Reflec t o n th e experienc e o f working i n a  group i n th e task s i n thi s module : 
- Ho w wel l did th e grou p work together ? 
- Wha t wer e th e reason s for thi s (workin g wel l o r not) ? 
- Ho w did you feel whe n workin g alon e a t th e beginnin g o f this tas k compare d wit h 

sharing ideas ? 
- Wha t wa s achieved b y working with other s tha t coul d no t hav e bee n achieve d b y 

working alone ? 
v Discus s th e implication s o f the grou p interaction s fo r th e performanc e an d learnin g 

of individuals . I s there a  case for assessin g a  group o f children a s a whole i n a 
particular activity ? 
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Assessment in Primary School Science 

Task D1 

You need Resourc e 9 

The lesso n o n fabric s i n Resource 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 used  informatio n fro m assessmen t immediatel y i n th e 
progress o f the activit y an d i n hi s planning . 

iii Wha t othe r informatio n migh t th e teache r hav e gathere d an d use d durin g thi s 
lesson? 

Task D2 

You need Resource s 1 and 5 

i Rea d Resourc e 1  (or loo k a t i t again i f you have alread y don e so ) an d decid e wha t 
you ca n tel l abou t chil d 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. Complete th e firs t colum n o f 
a tabl e suc h a s that below . 

ii Sugges t what th e teache r shoul d d o to help C  developmen t o f the skill s and attitude s 
for whic h 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 
conducting investigation s 
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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Assessment in Primary School Science 

Task D3 

You nee d Resourc e 10 

Look a t th e example s o f children's writin g an d drawing s i n Resource 10 . 

For each on e consider : 
the evidenc e i n relation t o whether 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 table : 

Example 

A 

B 

C 

Evidence relate d t o aim Action b y the teache r 
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Assessment in Primary School Science 

Task E1 

You need Resource s 5 and 11 

Look a t th e method s o f recording o f Teachers 1 , 2, 3, and 4 , in Resource 11 . 

Working i n groups o f four : 

i Thre e o f th e mai n purpose s o f record keeping are : 

a keeping trac k o f the achievement s o f the childre n 
b helping th e teacher' s plannin g t o match th e children' s achievements . 
c keeping trac k o f the activitie s complete d b y the children . 
Consider th e advantage s an d disadvantage s o f the method s used  by Teachers 1 , 2, 3, 
and 4  for eac h o f these purposes . 

ii Wha t advantage s an d disadvantage s ar e ther e o f involving childre n i n keepin g 
records? What par t could th e childre n hav e i n keeping thes e records? 

iii Ho w migh t thes e record s be modifie d t o make recordin g practicabl e wit h ver y 
large classes? 

iv Woul d thes e kind s o f records be useful fo r othe r subject s i n th e primar y school ? 
What woul d b e th e advantage s an d disadvantage s o f incorporatin g scienc e wit h 
other subject s i n a  single record ? 

v Wha t othe r form s o f record ar e used  by members o f the group? What ar e thei r 
advantages an d disadvantage s fo r purpose s a , b  and c ? 

Task E2 

You need Resource s 5 and 11 

Consider agai n th e record s i n Resource 1 1 but thi s tim e t o decide how th e informatio n 
for eac h chil d coul d b e summarised t o provide a n assessmen t o f achievement a t th e en d 
of term o r o f th e schoo l year . This i s the summativ e assessmen t tha t woul d b e th e basi s 
of an end-of-yea r repor t t o parents an d woul d b e passed t o th e child' s next teacher , 
i Fo r each o f the record s answer thes e questions : 

a Ho w migh t th e teache r go about producin g a  summative assessmen t fro m th e 
ongoing record ? 

b What for m coul d th e summativ e assessmen t take ? 
c Ho w reliabl e d o you thin k th e assessmen t would be ? 

Teacher 1 

Teacher 2 

Teacher 3 

Teacher 4 

How t o produce th e 
summative assessmen t 

Form of th e summativ e 
assessment 

How reliable ? 

ii Conside r ho w th e proces s of producing en d o f term/year report s coul d b e 
streamlined t o help teacher s o f very larg e classes . 
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Assessment i n Primary Schoo l Scienc e 

Task E3 

The Hea d Teacher s o f the school s wher e Teacher s 5 , 6  and 7  teach wer e no t confiden t 
that a  fair summativ e assessmen t coul d b e derived fro m th e record s of ongoin g 
assessment. The y therefor e obtaine d a  collection o f tes t item s and practica l task s whic h 
could b e used a t th e en d o f each yea r t o provide th e summativ e assessment . Th e tes t 
items an d task s had bee n trie d ou t an d analyse d s o that the y coul d b e labelled accordin g 
to th e skill s and understandin g o f idea s they assessed . 

In th e schoo l o f Teache r 5 , selection s o f th e item s and task s were pu t togethe r t o mak e 
tests suitable fo r eac h ag e level . The test s were rathe r simila r t o the children' s norma l 
work an d s o there wa s no feeling o f being tested . The childre n too k th e test s a t th e en d 
of the year , th e teacher s marke d them , usin g th e mar k scheme s provided an d th e tota l 
score for eac h chil d obtaine d i n thi s way formed th e summativ e assessment . 

In the schoo l o f Teache r 6 , th e Hea d Teache r tol d th e teacher s t o use thei r judgemen t 
and thei r ongoin g record s t o decide whethe r certai n criteri a ha d bee n met . The y wer e 
then t o selec t appropriat e task s and tes t item s and us e thes e a s part o f the children' s 
activities, t o check thei r ow n judgements. Where ther e wa s disagreement, teacher s 
looked agai n a t th e evidenc e fro m bot h source s and refine d thei r vie w of how t o judge 
certain kind s o f achievement . 

In the schoo l o f Teache r 7 , ther e wa s a combination o f externally produce d tests , 
marked b y th e teacher , an d assessment s base d o n th e teacher' s ongoin g records . The test s 
were give n 30 % of the mark s and th e teacher' s assessmen t 70 % per cent . 

In pairs : 
i Lis t the strength s and weaknesses of the approaches used i n the schools of Teachers 5, 

6 and 7 . 
ii Identif y th e condition s i n which yo u would us e each o f thes e approaches . Giv e 

your reasons . 

Join wit h anothe r pai r an d identif y an y point s o f disagreement. B e prepared t o 
report these . 
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Assessment in Primary School Science 

Task F1 

You need Resourc e 12 

Read th e thre e tes t item s i n Resourc e 1 2 and answe r them . Then decide , a s a group: 
i Wha t skill , idea , o r factua l knowledg e i s being assessed b y each item ? 
ii Fo r what ag e levels are thes e item s suitable ? What ar e th e reason s fo r you r 

suggestions? 

Task F2 

You need Resourc e 13 

For each tes t ite m i n Resource 14 , decide wha t idea(s ) an d proces s skills(s ) ar e bein g 
assessed an d fo r wha t ag e leve l i t i s appropriate? Wor k i n pair s and complet e a  table of 
the followin g kind : 

Item 
1 
2 
3 
4 
5 
6 
7 
8 

Idea(s) assesse d Process skill(s ) assesse d Appropriate ag e 

Task F3 

You need Resourc e 14 

Work a s a group. Read th e answer s (Resourc e 14 ) given b y some 10-year-ol d childre n t o 
item 2  in Resourc e 13 . 
i Ca n yo u mar k eac h o f these answer s as 'correct ' o r incorrect' ? 

If not, whic h d o you thin k deserve s mos t marks ? Which deserve s leas t marks ? Why ? 
ii Devis e a  mark schem e fo r thi s question . 
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Assessment in Primary School Science 

Task F4 

You need Resourc e 15 

Devise a  test ite m an d mar k schem e t o assess each o f the followin g specifications : 
i A n ite m usin g th e contex t o f the condition s neede d b y plants fo r lif e an d growt h 

and testin g th e proces s of controlling variables , suitable fo r 8/ 9 year-olds . 
ii A n ite m applyin g simple idea s about force s suitabl e fo r 7/ 8 year-olds . 
iii A n ite m usin g the contex t o f shadows an d testin g th e proces s skil l o f predicting , 

suitable fo r 9/1 0 year-olds . 

Task F5 

You need your loca l curriculum plannin g document for science 

Select a  part o f th e curren t scienc e curriculu m fo r pupil s i n th e fift h o r sixth yea r of 
primary schoo l an d prepar e item s t o assess understanding o f the relevan t idea s and th e 
skills tha t ar e intende d t o b e developed. Prepar e mar k scheme s fo r thes e item s i n a 
suitable form . 
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Assessment i n Primary Schoo l Scienc e 

Resource 1 

As par t o f the topi c "Ourselves " a class was studying th e circulatio n o f the blood . Th e 
teacher asked : 

"What do  you think  your blood does?" 
"How do you think  it moves around your body?" 

In th e discussio n o f ideas tha t followe d th e childre n bega n t o pres s thei r hand s o n thei r 
chests an d t o fee l thei r hearts beating . 

The teache r aske d i f they kne w o f any othe r wa y of finding ou t abou t thei r heartbeat . J 
suggested feelin g th e puls e a t th e wris t an d th e teache r showe d the m ho w t o feel th e puls e 
in th e neck . They bega n t o coun t th e beats , but befor e the y time d them , th e teache r aske d 
them: 

"How many times  do you think  your heart will beat in a minute?" 

Their prediction s range d fro m 5 0 to 8 0 beats a  minute . J suggested 6 0 per minute . The n 
they bega n t o count th e beats , timin g with a  watch tha t ha d a  minute hand . They pu t thei r 
results int o a  tabl e (se e J's results) . 

From th e tabl e the y notice d tha t S  had th e slowes t heartbeat . S  was th e smalles t i n th e 
group. They though t tha t th e hear t bea t wa s related t o size , increasing with a  person's size. 
They decide d t o tak e th e teacher' s heartbea t t o see i f this wa s right. Thei r predictio n wa s 
that th e teacher' s heartbea t woul d be higher tha n an y of the children's . C wrot e hi s 
prediction an d th e reason fo r it : 

"I think  Sir's heart beats 89 times  because the blood takes longer to  travel round the body." 

The childre n discusse d whethe r a n adult' s heartbeat woul d b e different fo r othe r reasons , 
such a s age. 

The teache r aske d the m i f they coul d fin d ou t i f size affects th e heartbeat . Th e childre n 
decided tha t the y neede d t o measur e heigh t an d weight . They chos e t o measure heigh t 
with a  metre measurin g stic k an d t o use bathroom scale s (marke d i n stones) . Fo r eac h 
measurement th e teache r asked  th e childre n t o mak e a  prediction before  usin g th e stic k 
or scales . See J's report o f his investigation , result s and conclusion . 

After th e investigatio n th e teache r explore d th e children' s idea s about th e circulatio n o f 
the bloo d an d thei r abilit y t o investigat e b y asking the m t o writ e th e answer s to thes e ope n 
questions: 

1. Durin g an d afte r exercis e you r heartbeat goe s up more quickl y tha n whe n yo u are no t 
moving. Why d o you thin k thi s is ? Write dow n a s many reason s as you can . 

2 . Ho w muc h doe s your heartbeat chang e whe n yo u have bee n runnin g har d compare d 
with sittin g still ? How would yo u find out ? Make a  lis t of all th e thing s you would do , i n 
the orde r yo u would do them, t o answer thi s question . 
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J's report o f hi s investigation o f heartbea t rate s 

Resource 1 8 5 



Assessment i n Primary Schoo l Science 

Resource 2 
As par t o f a study o f camouflage i n animal s th e teache r aske d pupil s to design an d carr y 
out a n investigatio n o f whether th e patter n o f the coa t mad e animal s les s easy t o see 
against a  certain background . 

The childre n worke d i n groups . They cu t ou t th e shape s o f animals an d painte d the m t o 
represent a  tiger , a  leopard , a  zebra and a  lion . They use d book s t o find ou t abou t th e 
habitats o f these animal s an d the n painte d differen t backgroun d picture s t o represen t 
them. They ha d t o decide fo r themselve s how t o carry ou t th e investigation . 

When al l th e group s had finished , eac h grou p presented thei r finding s t o th e others . 
The teache r encourage d the m t o question eac h grou p about th e method s an d material s 
they use d and ho w the y reache d thei r conclusions . 

The teache r assesse d th e childre n durin g thei r grou p work an d th e presentations , notin g 
what questions the y aske d a s well as how the y answere d eac h other' s questions . 
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Assessment in Primary School Science 

Resource 3 

These ar e thre e task s fo r assessin g pupils ' abilit y t o investigate . 

Task A 

Suppose yo u want t o find ou t whic h o f two strips o f wood wil l ben d mor e easily . Which o f 
these thing s woul d b e bes t t o do? Tick one . 

1. Try bending the m wit h you r hands an d fee l whic h easie r t o bend . 

2. Fin d ou t wha t kind s o f wood the y ar e and the n us e a  book t o tel l yo u th e answer . 

3 . Suppor t th e ends , put a  load i n th e middl e an d se e how muc h eac h on e bend s 
under th e sam e load . 

4. Se e which on e i s easiest t o hammer a  nail into . 

5. Clam p eac h on e t o a  table s o that th e sam e lengt h overhangs . Then han g weight s 

on th e en d t o bend them . 

Task B 

Describe wha t yo u would d o t o fin d ou t whic h o f two pieces o f wood wa s more bendy . 

Say what equipmen t yo u woul d us e (yo u ca n choos e anythin g yo u like) , what yo u would d o 
and ho w yo u would fin d th e result . 

Task C 

You have tw o pieces o f wood an d som e equipmen t i n fron t o f you. Use thes e thing s t o fin d 
out whic h o f the piece s i s the mor e bendy . 

Resource 3 8 7 



Assessment i n Primary Schoo l Science 

Resource 4 

Episode A 

As par t o f the stud y o f creatures i n thei r environmen t th e teache r planne d thi s activit y i n 
order t o assess various aspect s o f the children' s developmen t i n science . 

Each chil d wa s given a  creature t o study an d th e tas k o f finding ou t a s much a s possibl e 
about i t over a  certain perio d o f time. The childre n coul d us e books , observe th e creature , 
ask adults , loo k a t pictures , etc . The childre n als o made a  mask t o represen t thei r creature . 

The whol e clas s the n cam e togethe r an d th e childre n i n tur n pu t o n thei r mask s and tol d 
the othe r childre n al l abou t 'themselves' as their creature . When eac h 'impersonator ' ha d 
finished describin g herself/himself , othe r childre n asked  question s o f the chil d abou t th e 
creature bein g represented . Th e ide a was not t o gues s what th e creatur e wa s but t o shar e 
information abou t it . 

Meanwhile th e teache r observe d an d assesse d bot h th e pupi l answerin g an d thos e askin g 
questions. 

Episode B  | 

A teache r se t up a  display o f material s an d instrument s tha t coul d b e used t o make pitche d 
sounds. The 8-year-ol d childre n wer e given opportunities t o observe an d experimen t wit h 
the material s an d encourage d t o find ho w t o make sound s o f different pitc h fro m on e objec t 
(such a s a bottle wit h som e wate r i n it , o r a rubber ban d stretche d acros s a  wooden box) . 
The childre n wer e tol d t o draw an d writ e abou t wha t the y foun d an d th e teache r assesse d 
how the y worked , a s well a s thei r writte n work . 

Episode C 

There ar e some saying s about th e weather , that : 

If the sky is  red at sunset the weather next day  will  be dry. 
If the  sky is  red at sunrise there will be rain later that day. 

The proble m give n t o a  class of third-year childre n wa s to pla n wha t the y woul d d o t o tes t 
the trut h o f these sayings . 

Episode D  | 

Children i n a  fourth-year clas s i n a  rural schoo l wer e asked t o tr y ou t a t hom e variou s way s 
of accelerating th e deca y o f leaves t o make compost . They wer e expecte d t o keep record s of 
what the y did . A t th e en d o f the perio d o f time allowe d the y wer e aske d t o present thei r 
findings t o th e clas s i n an y wa y they like d and the y wer e assesse d o n th e presentations . 
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Resource 5 

Examples of criteria for assessing process skills 

Observing 

Do the children : 

0 1 succee d i n identifyin g obviou s differences an d similaritie s between object s an d 
materials? 

0 2 mak e us e of several sense s i n explorin g object s o r materials ? 

0 3 identif y difference s o f detail betwee n object s o r materials ? 

0 4 identif y point s o f similarity betwee n object s wher e difference s ar e mor e obviou s 
than similarities ? 

0 5 us e thei r senses  appropriately an d exten d th e rang e o f sight usin g a  hand len s o r 
microscope a s necessary? 

0 6 notic e patterns , relationship s o f sequences tha t ar e t o be foun d i n a  series of 
observations? 

0 7 distinguis h fro m man y observation s thos e whic h ar e relevan t t o the proble m 
in hand ? 

Explaining (hypothesising) 

Do the children : 

H1 attemp t t o give an explanatio n whic h i s consistent wit h evidence , eve n i f only i n 
terms o f the presenc e o f certain feature s o r circumstances ? 

H2 attemp t t o explain thing s i n term s o f a relevant ide a from previou s experience eve n 
if they g o no further tha n namin g it ? 

H3 sugges t no t onl y what  but how  something i s brought about , eve n i f the 'how ' woul d 
be difficult  t o check ? 

H 4 sho w awarenes s tha t ther e may  be more tha n on e explanatio n whic h fit s th e 
evidence? 

H5 giv e explanation s whic h sugges t ho w a n observe d effec t o r situation i s brought abou t 
and whic h coul d b e checked ? 

H 6 sho w awareness tha t al l explanation s ar e tentativ e an d neve r prove d beyon d doubt ? 
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Predicting 

Do the children : 

P1 attemp t t o mak e a  prediction relatin g t o a  problem eve n i f i t i s not derive d fro m th e 
evidence? 

P2 mak e some us e o f evidence i n making a  prediction, rathe r tha n basin g i t on pre -
conceived ideas ? 

P3 mak e reasonabl e prediction s whic h fi t th e evidenc e withou t necessaril y bein g abl e t o 
make th e justification explicit ? 

P4 explai n ho w evidenc e ha s been use d i n makin g predictions ? 

P5 perceiv e an d us e patterns i n informatio n o r observations t o make justifie d 
interpolations o r extrapolations ? 

P6 sho w caution i n makin g assumption s abou t th e generalisatio n o f patterns beyon d th e 
evidence available ? 

Raising questions 

Do the children : 

Q l readil y as k a  variety o f questions whic h includ e investigabl e an d non-investigabl e 
ones? 

Q2 recognis e th e differenc e betwee n a n investigabl e questio n an d on e which canno t b e 
answered b y investigation ? 

Q3 realis e when a n investigabl e questio n i s in a  testable form ? 

Q4 generally , i n science , as k questions whic h ar e potentially investigable ? 

Q5 quit e ofte n expres s thei r ow n questions i n testabl e form ? 

Q6 as k question s whic h aris e from makin g a  prediction o r giving an explanatio n tha t 
can b e tested ? 

Investigating 

Do the children : 

11 star t wit h a  useful genera l approac h eve n i f details are lackin g or need furthe r 
thought? 

12 hav e som e idea s o f the variabl e tha t ha s t o be changed o r what differen t thing s ar e 
to be compared ? 

13 kee p th e sam e th e thing s whic h shoul d no t chang e fo r a  fair test ? 

14 hav e som e idea s beforehand o f what t o look fo r t o obtain a  result ? 
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15 choos e a  realistic way of measurin g o r comparing thing s t o obtain th e results ? 

16 tak e step s t o ensure tha t th e result s obtaine d ar e as accurate a s they ca n 
reasonably be ? 

Interpreting (concluding) ] 

Do the children : 

Int 1  discus s what the y find i n relatio n t o thei r initia l questions ? 

Int 2  compar e thei r finding s wit h thei r earlie r predictions ? 

Int 3  notic e association s betwee n change s i n one variabl e an d another ? 

Int 4  identif y pattern s o r trend s i n thei r results ? 

Int 5  chec k an y pattern s o r trends agains t al l th e evidence ? 

Int 6  dra w conclusion s whic h summaris e an d ar e consisten t wit h th e evidence ? 

Int 7  recognis e tha t an y conclusion s ma y have t o be changed i n th e ligh t o f new evidence ? 

Communicating 

Do the children : 

C1 tal k freel y abou t thei r activitie s an d th e idea s the y have , with o r without makin g a 
written record ? 

C2 liste n t o others ' idea s and loo k a t thei r results ? 

C3 repor t event s i n drawings, writing , models , paintings ? 

C4 us e tables , graphs and chart s t o record an d repor t result s when thes e ar e suggested ? 

C5 regularl y an d spontaneousl y us e informatio n book s t o chec k o r supplement thei r 
investigations? 

C6 choos e a  form fo r recordin g o r presenting result s which i s both considere d an d 
justified? 

Willingness to collect and use evidence (respect for evidence ) 

Do the children : 

RE1 repor t result s which ar e supported b y evidence eve n i f the interpretatio n i s 
influenced b y preconceived ideas ? 

RE2 realis e whe n th e evidenc e doesn' t fi t a  conclusion base d o n expectations , althoug h 
they ma y challeng e th e evidenc e rathe r tha n th e conclusion ? 

RE3 chec k part s o f the evidenc e whic h don' t fi t a n overal l patter n o r conclusions ? 
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RE4 accep t onl y interpretation s o r conclusions fo r whic h ther e i s supporting evidence ? 

RE5 sho w a  desire t o collec t furthe r evidenc e t o check conclusion s befor e acceptin g 
them? 

RE6 recognis e tha t n o conclusio n i s so firm tha t i t can' t b e challenge d b y furthe r 
evidence? 

Willingness to change ideas in the ligh t o f evidence (flexibility ) 

Do the children : 

FL1 readil y chang e wha t the y say they think , thoug h thi s ma y be due t o a  desire t o pleas e 
rather tha n th e forc e o f argument o r evidence ? 

FL2 chang e idea s when ther e i s considerable evidenc e agains t th e existin g one s and littl e 
in thei r favour ? 

FL3 sho w willingnes s t o consider alternativ e idea s which may  fi t th e evidence , eve n i f 
they prefe r thei r ow n i n th e end ? 

FL4 relinquis h o r change idea s afte r considerin g evidence ? 

FL5 spontaneousl y see k othe r idea s which ma y fi t th e evidenc e rathe r tha n acceptin g th e 
first whic h seem s to fit ? 

FL6 recognis e tha t idea s can b e changed b y thinking an d reflectin g abou t differen t way s 
of making sens e o f the sam e evidence ? 

Willingness to review procedures critically (critica l reflection ) 

Do the children : 

CR1 revie w wha t the y hav e don e afte r a n investigatio n eve n thoug h the y ma y only justif y 
rather tha n criticis e it ? 

CR2 conside r som e alternativ e procedure s whic h coul d hav e bee n use d withou t 
necessarily realisin g thei r advantage s an d disadvantages ? 

CR3 discus s ways i n whic h wha t the y hav e don e coul d hav e bee n improve d eve n i f only 
in detail ? 

CR4 consider , whe n encouraged , th e pro s and con s o f alternative way s of approaching a 
problem t o the on e the y hav e used ? 

CR5 initiat e a  review o f a completed investigatio n t o identif y ho w procedure s coul d hav e 
been improved ? 

CR6 spontaneousl y revie w an d improv e procedure s a t th e plannin g stag e and i n th e 
course o f an investigatio n a s well as after completion ? 
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Resource 6 

The teache r o f a  class of 8 -10 yea r ol d childre n bega n wor k on dissolvin g b y asking who i n 
the clas s put sugar  i n thei r tea . She too k som e water , pu t a  small amoun t o f white suga r 
into i t an d stirred . She did no t us e th e wor d 'dissolve ' hersel f bu t aske d th e childre n t o say 
what ha d happene d t o the sugar . Som e sai d i t had 'disappeared' , bu t o n questionin g the y 
admitted tha t th e suga r was still there . Other s use d th e wor d 'dissolve ' and sh e asked the m 
to give examples o f other thing s whic h the y though t dissolved . 

Then th e teache r gav e instruction s fo r th e childre n t o begin group work . They wer e eac h 
given fou r substance s (no t th e sam e fo r al l groups ) an d wer e asked t o find ou t i f each 
dissolved, di d no t dissolve , or whethe r the y coul d no t tell . A's group produced thi s record : 

The clas s was brought togethe r t o repor t thei r results . Differences betwee n on e grou p an d 
another wer e explored . Some though t tha t the y coul d tel l i f a substance partl y dissolve d 
and wer e challenge d t o say how the y judge d this . 

Then th e teache r aske d the m fo r idea s abou t ho w t o mak e thing s dissolve mor e quickly . 
She accepte d al l thei r idea s and tol d the m t o tr y the m out , usin g jus t on e o f thei r 
substances. The childre n wer e tol d t o draw u p a  plan fo r thei r investigation , the n d o i t an d 
to keep record s so that the y coul d repor t t o th e whol e clas s later . Se e the  pla n an d recor d 
of A's group on th e nex t page . 
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Plan an d recor d o f th e investigatio n b y A's group 
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Resource 7 

Some question s aske d by teachers : 

1. Wha t ar e th e difference s betwee n fruit s an d seeds ? 

2. Wh y d o you thin k thes e (sycamor e fruits ) hav e thes e 'wings' ? 

3. Wha t woul d yo u lik e to fin d ou t abou t thes e animals ? 

4. Wh y d o heavy lorrie s tak e longe r t o stop tha n lighte r lorries ? 

5. Wha t happen s whe n yo u pu t th e stone s i n water ? 

6. Wha t kin d o f metal ar e magnet s mad e ou t of ? 

7. Wha t d o you think make s th e flas h o f lightening appea r befor e yo u hea r th e sound ? 

8. Wh y d o you hear a n echo unde r a  bridge bu t no t outside ? 

9. Wha t d o you thin k a  seed need s t o help i t t o grow? 

10. Ho w lon g does the Moo n tak e t o go round th e Earth ? 

11. D o you think th e rabbi t like s the potat o bes t o r the carrot ? 

12. Wha t make s th e colou r o f the stone s seem brighte r whe n the y ar e wet ? 

13. Wha t i s the par t o f a plant tha t i s below ground ? 

14. Ho w does soi l help a  plant t o grow? 

15. Wha t d o you thin k make s toffe e sticky ? 
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Resource 8 

Children's drawings 

Drawing 1 
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Drawing 2 

Drawing 3 
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Resource 9 

The activitie s i n thi s exampl e too k plac e wit h a  class o f third yea r primary childre n withi n 
an overal l topi c abou t clothing . The teache r planne d tha t th e childre n shoul d discus s an d 
investigate th e selectio n o f different fabric s fo r differen t purposes . H e ha d i n min d tha t th e 
children shoul d undertak e som e investigation s o f different fabrics , s o he provide d a 
collection o f suitable piece s o f fabric , etc , t o which th e childre n contributed . H e wante d 
the investigation s t o advance th e children' s idea s and therefor e t o be base d o n thei r idea s 
and questions . I t would hav e bee n eas y t o ask, fo r instance : Which  is  the most waterproof 
material? Which  is  the most wind-proof?,  etc . and t o star t th e children' s investigation s fro m 
these questions . These ar e perfectl y goo d question s for childre n t o investigat e an d likel y t o 
be amon g thos e th e childre n ende d u p investigating , bu t h e wante d t o hold bac k hi s 
questions t o find ou t wha t th e childre n woul d as k and wha t idea s they had . 

So th e firs t par t o f the wor k wa s an exploratory  phase of looking a t th e rang e o f fabrics. I n 
groups, th e childre n wer e given sample s o f the fabrics , som e hand-lenses an d som e ver y 
open instructions : t o put th e piece s of materia l int o groups according t o wha t the y coul d b e 
used fo r an d the n t o explain wha t i s the sam e about th e item s i n each grou p and ho w th e 
groups differ fro m eac h other . This tas k require d childre n t o use th e idea s th e teache r 
wanted t o develop i n makin g thei r observations ; i t encouraged the m t o loo k closel y a t th e 
materials an d t o think abou t th e difference s the y found . I t was not a  long activit y bu t gav e 
the teache r tim e t o visi t eac h grou p t o liste n i n t o what th e childre n wer e sayin g about th e 
materials. Many o f thei r statement s a t thi s stage containe d hypothese s an d predictions . For 
example: 

This would be all right for a coat to keep you warm  - it  feels warm. Look , these  go together 
because they're thick  and you wouldn't  use  them for clothes -  something  where it has to be very 
strong, like for covering a chair. You wouldn't use  this for covering  a chair, much too  thin and 
easy to tear. This would  be OK for  a raincoat - it  wouldn't let  any water  through. 

There wa s then a  whole clas s discussion, poolin g idea s from differen t groups . Two groups 
were intereste d i n investigatin g on e o f the idea s emerging from th e initia l exploration , tha t 
natural material s ar e harde r wearin g tha n manufacture d ones . Others followe d u p idea s 
about warmt h an d thicknes s an d other s di d indee d investigat e abou t wha t make s som e 
materials mor e waterproo f tha n others . Although th e investigation s wer e concerne d wit h 
different properties , the y wer e al l relevan t t o developing th e ide a tha t th e use s of material s 
are relate d t o thei r properties . 

In th e investigation  phase of the lesso n th e teache r used  informatio n abou t th e children' s 
ideas t o se t the m goin g on investigation s whic h use d thes e ideas . The investigation s 
provided opportunitie s t o help th e childre n develo p thei r proces s skills , in order t o carr y 
out systemati c an d 'fair ' test s which woul d arriv e a t findings usefu l i n developing thei r 
ideas. So during th e investigatio n th e teache r neede d t o gather informatio n abou t th e 
children's proces s skill s and t o use thi s t o give the m an y help the y may  have neede d i n 
thinking throug h ho w t o collect evidenc e an d mak e a  record o f it . 

One grou p o f girl s took eigh t piece s of different kind s o f material an d compare d the m b y 
rubbing the m agains t th e ground . The teache r observe d tha t the y chos e th e sam e piece of 
ground t o tes t al l th e material s an d the y counte d th e numbe r o f rubs i t took t o make a 
hole. They kep t t o th e sam e procedures an d th e same person rubbing . This metho d too k a 
considerable time , however , an d M  suggested i t would b e quicker i f they pu t a  stone insid e 
the material . S o the y wrappe d eac h sampl e round a  stone an d starte d again . Their result s 
were entere d i n a  table drawn u p for the m b y the teacher . 
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At th e stag e wher e result s had bee n obtained , th e teache r gathere d informatio n abou t ho w 
the childre n wer e interpretin g wha t the y ha d foun d ou t an d whethe r thei r initia l idea s ha d 
been changed . Mor e informatio n abou t thi s an d abou t th e children' s communicatio n skill s 
was available i n th e reporting  phase when th e childre n mad e a  report o f th e work , whic h 
they share d wit h th e res t o f the class . This als o gave th e teache r th e opportunit y t o ask 
questions whic h challenge d childre n t o appl y thei r idea s t o closel y relate d phenomen a t o 
find ou t th e exten t t o which th e children' s idea s were becoming mor e widely applicable . 

These wer e th e result s recorde d b y M' s group . 

From thei r results , M's group firs t conclude d tha t natura l materia l i s better tha n man-mad e 
but later , afte r discussin g thei r result s wit h thei r teacher , the y wrote : 

We don't  know what's  the best material because when we done our second test natural got the 
most points and man-made got the least point. But  man-made material  got the most points with 
our first test  so we think man-made and  natural have strong points. 

The writte n wor k alon e gives no informatio n abou t th e exten t t o which the y attempte d t o 
control variable s o r how the y cam e t o thei r firs t conclusion . Th e discussio n wit h th e 
teacher cause d the m t o have secon d thought s abou t this . Through th e discussio n th e 
teacher wa s able t o judge thei r us e of evidence i n arriving a t conclusion s an d collecte d a 
good dea l o f informatio n b y observation whic h enable d hi m t o see  where thes e girl s needed 
more experience . 
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Example C 

(Aim: Understandin g o f that th e actio n o f a switch i s to close o r break th e pat h o f 
conducting materia l i n a  simple circuit. ) 

Another pai r produced thi s drawing o f thei r circui t wit h a  switch i n it : 
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Resource 11 

Four teacher s eac h use d a  different wa y of recording thei r children' s work : 

Teacher 1 

Teacher 1  kept weekl y score s out o f ten fo r eac h child . Mark s were awarde d eithe r fo r test s 
administered b y the teache r o r for th e children' s work , i n th e followin g way : 

Weeks 
Names 
Sam 
Sarah 
Brenda 
etc 

1 

6 
7 
3 

2 

5 
8 
4 

3 

8 
6 
5 

4 

6 
7 
3 

5 6 7 
Marks ou t o f 1 0 
7 
5 
6 

3 
6 
7 

4 
-
5 

8 

9 
9 
-

9 

7 
6 
6 

10 

8 
7 
4 

etc 

Teacher 2 

Teacher 2  recorded comment s o n th e childre n whe n the y ha d complete d particula r 
activities. The recor d looke d lik e this : 
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Activity 

Name 

Sam 

Sarah 

Brenda 

etc 

Dissolving 

Messy 
unsystematic 
practical 

Made a neat 
record; no 
conclusion 

Careful 
practical work 
but poor 
record 

Separating 
soluble an d 
insoluble 

Right idea but 
spoiled by 
carelessness 

Tried without 
water before 
following what 
others did 
Followed what 
the group did; 
no ideas of 
her own 

Evaporating a 
solution 

Made a good 
plan which 
worked 

Obtained a 
result but had 
difficulty 
explaining it 
Seemed to 
understand 
what to do but 
couldnt write 
it down 

Growing 
crystals 

No success  -
he didnt 
follow 
instructions 
Watched 
others; had 
no idea why 
it grew 
Absent 

etc 
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Teacher 3 

Teacher 3  kept a  record usin g a  separate shee t fo r eac h child . Entrie s fo r th e skill s an d 
attitudes referre d t o th e developmenta l list s i n Resource 5  and indicate d th e highes t ite m 
observed i n each case . Sam's recor d migh t hav e bee n lik e this : 

Name: Sam 
Record fro m t o 

Activity 

Understanding idea s 

Observation 
Hypothesising 
Predicting 
Raising questions 
Planning and doing 
investigations 
Drawing conclusions 
Communicating 
Respect fo r evidenc e 
Flexibility 
Critical reflectio n 

Dissolving and 
separating 

Knew dissolve d 
substance stil l ther e 

in th e solution ; 
applied ide a in plan 

to separate san d 
and sal t 

0 4 
H2 
P3 

Q4 

Int2 
C1 
RE2 
F12 
-

Changing materials ; 
heating and mixin g 

Thinks tha t afte r a 
change th e origina l 

can always be 
reclaimed someho w 

0 4 
H2 
P4 
Q4 

13 
Int2 
C2 
RE2 
F13 
Cr3 

etc 

NB No entr y mean t tha t ther e wa s no opportunit y t o observe thi s behaviou r i n thes e 
activities. 

Teacher 4  ] 

Teacher 4  had a  folder (portfolio ) fo r eac h chil d i n which th e child' s wor k wa s kept. Thi s 
was mostly writin g o r drawing bu t sometime s actua l sample s o f material s use d o r made (e g a 
crystal tha t ha d bee n grown) : 
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Resource 12 

Test item 1 

Which o f thes e thing s dissolve s whe n yo u pu t i t i n wate r an d stir ? 

Soil 

Sand 

Grit 

Salt 

Test item 2 

A grou p o f children pu t equa l amount s o f dry sand , soil , gri t and sal t int o fou r funnels . 

To find ou t ho w muc h eac h on e woul d soa k up , the y poure d equa l amount s o f water int o 
each one . They looke d t o se e how muc h wate r drippe d through . 

This worke d al l righ t unti l the y cam e t o the salt . When the y poure d th e wate r i n th e 
salt disappeared . 

Why d o you thin k th e sal t disappeare d bu t th e othe r solid s did not ? 
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Test item 3 

A. 
Rock sal t 

B. 
Table sal t 

Imagine yo u have som e rock sal t (A ) an d som e tabl e sal t (B) . 

You have t o find ou t whic h dissolve s mos t quickl y i n water , o r whether the y ar e the same . 
What woul d yo u do? 
How would you decide th e answe r fro m wha t happens ? 

Write o r draw your answer here . 
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Resource 13 

Item 1 

Look a t th e tw o seed s i n front o f you. Write dow n differences yo u ca n fin d betwee n the m 
and thre e way s i n which the y ar e th e same . 

Different Same 

1. 

2. 

3. 

1. 

2. 

3. 

Item 2 

This i s a model bridg e made ou t o f a  piece o f card an d tw o blocks o f wood. When th e 
middle o f the bridg e i s loaded wit h coin s i t collapses . The numbe r o f coins tha t i t hold s 
before collapsin g fo r differen t span s was found t o be : 

Span in cm 
10 
18 
12 
16 
14 

Number of coins 
5 
1 
4 
2 
3 

What d o you notic e abou t th e numbe r o f coins an d th e spa n o f the bridge ? 

Item 3 

When yo u tak e a  cold can ou t o f the fridg e an d pu t i t i n a  warm room , th e outsid e o f th e 
can becom e wet , eve n thoug h i t was dry when i t was inside th e 'fridge . 

Why d o you thin k th e ca n becomes wet ? 

Where doe s th e moistur e com e from? 
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Item 4 

You are give n thre e differen t type s o f cloth , scissors , water an d a  dropper. Writ e dow n wha t 
you would d o t o fin d ou t whic h o f the material s woul d b e bes t fo r moppin g u p spilled water . 

Item 5 

A gir l measured ho w fa r a  clockwork toy  woul d g o for differen t number s o f turns o f the key . 
This i s what sh e found : 

one turn : 
two turns : 
three turns : 

7 cm 
18 cm 
28cm 

a Mak e a  graph o f these result s which woul d hel p yo u t o sa y how fa r th e ca r migh t g o fo r 
four turn s o f th e key . 

b Wha t d o yo u thin k i s the reaso n wh y th e ca r goes further fo r mor e turn s o f the key ? 

Item 6 

This diagra m i s part o f a food web : 

The farme r want s t o protec t hi s crops . Which o f the creature s woul d i t not b e useful t o kill ? 

Aphids 

Caterpillars 

Ladybirds 

Beetles 
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Item 7 

Michael mad e som e lemonad e usin g thi s recipe : 
4 litre s o f wate r 
2 lemon s 
500g o f sugar 
5g of dried yeas t 

Then someon e tol d hi m tha t th e fizzines s depend s upo n th e amoun t o f sugar you pu t in . 
When Michae l nex t mad e som e lemonad e h e wante d t o tes t whethe r thi s wa s true . 

a. Wha t shoul d h e chang e i n th e recipe ? 

b. Wha t shoul d h e no t change ? 

Item 8 

To raise butterflies , yo u need thei r egg s and thei r food , an d a  cage t o kee p the m in . (Th e 
food mus t b e fresh. ) 

Here i s some informatio n abou t differen t kind s o f butterflies : 

Butterfly 

Small 
tortoiseshell 
Common 
blue 
Swallow-tail 

Painted lad y 
Camberwell 
beauty 

Food plan t 

nettle 

bird's foo t 
trefoil 
fennel 

spear thistl e 
willow, 
sallow 

Egg colou r 

green the n 
black 
pearl whit e 

yellow, the n 
brown 
pale gree n 
red-brown 

How man y 
days fo r eggs 
to hatch ? 
5 

1045 

6 

7 
7 

Colour o f 
caterpillar 

black wit h 
white fleck s 
green wit h 
brown lin e 
black wit h 
white mark s 
grey-black 
black wit h 
red blotche s 

Colour o f 
pupa 

black, brow n 
or gree n 
green 

green, the n 
brown 
grey or green 
brown 

Use th e tabl e t o help you answer thes e questions : 

a. What i s the foo d plan t o f the swallow-tai l butterfly ? 

b. Whic h butterfly' s egg s take th e longes t t o hatch? 

c. One butterfl y lay s red-brown eggs . The colou r o f it s pupa i s 
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Resource 14 

These wer e som e children' s answer s t o Ite m 2  of Resource 13 . 

a. Th e numbe r o f coins goes with th e span . 

b. Th e wide r th e spa n th e smalle r th e numbe r o f coins . 

c. Th e wide r th e spa n th e weake r th e bridge . 

d. Th e smalles t on e hel d th e most . 
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Guidelines for writing test items 

A. PROCESS SKILLS 

Selection of conten t 
Items whic h asses s process skill s must have som e content ; a  skill cannot b e used i n a 
vacuum. When th e emphasi s i s on th e proces s skil l th e conten t mus t no t b e a  hurdle t o 
using the skil l (i.e . so unfamiliar tha t th e questio n canno t b e understood) no r s o familia r 
that th e answe r ca n b e given by recall . 

What i s unfamiliar an d familia r depends , of course, on th e ag e and environmen t o f th e 
child. Thus a  process-based questio n fo r a  younger chil d ma y be straight recal l fo r a n olde r 
one. Henc e i t i s important t o consider th e ag e of the childre n fo r who m question s ar e 
intended. 

Any informatio n tha t i s required t o be used i n answering a  skill-based questio n shoul d b e 
given withi n th e question , s o that succes s does not depen d o n bein g abl e t o recal l it . Fo r 
example i n th e questio n below  children ar e asked t o find an d us e patterns i n th e height s o f 
trees which hav e differen t number s o f rings i n th e trunk , give n informatio n abou t wha t i s 
meant b y rings i n th e trunk . 

When w e cut acros s th e truc k o f a tree we see growth rings . 

The tree s below wer e planted a t differen t time s i n th e sam e wood . The drawing s sho w 
the tree s before the y wer e cut down and , underneath , th e growt h ring s seen afte r the y 
were cu t down . 

What d o you notic e abou t th e height s o f the tree s and th e ring s i n th e trunks ? 
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Process-based question s hav e two parts : 
A give n situation , wit h necessar y informatio n 
A reques t t o do something i n relation t o the give n situatio n whic h require s th e us e of 
the intende d proces s skill . 

Here ar e some example s of what ca n b e given and requeste d i n questions assessin g proces s 
skills. 

Observation 
Given: Somethin g t o observe (difficul t i n a  purely writte n test , bu t coul d b e carefu l 

drawings o r photographs, o r readily availabl e simpl e materials) . 

Request: Describ e similaritie s an d differenc e betwee n tw o objects . 
Match object s t o description tha t require s observatio n o f fine details . 
Group (drawing s of ) object s togethe r accordin g t o observable features . 

Hypothesising 
Given: A  situatio n o r event whic h ha s no obvious single explanation . 

Request: Giv e tw o possible explanations . 

Predicting 
Given: Observation s o r data i n which a  trend o r pattern ca n b e detected an d the n use d 

to mak e a  prediction i n th e for m o f an extrapolatio n o r interpolation . 

Request: T o say what wil l happen i f some specifie d chang e i s made i n on e o f th e 
variables. 

Planning investigation s 
Given: A  questio n o r problem whic h ca n b e investigate d b y changing on e variabl e an d 

controlling others . (Not e tha t onl y th e plannin g o f the investigatio n an d no t 
the contro l o f variables i n practic e ca n b e assessed i n a  written test. ) 

Request: Outlin e th e investigatio n t o be carried out , eithe r a s a whole o r one specifie d 
part o f i t (e g which variable s t o be held constant , whic h changed , wha t t o b e 
measured o r observed) . 

Interpreting/drawing conclusion s 
Given: Som e dat a whic h contain s a  pattern o r relationship betwee n tw o variable s 

Request: Fin d th e patter n o r relationship whic h encompasse s al l th e availabl e data . 
Decide whethe r ther e i s evidence i n th e dat a tha t support s a  given conclusion . 

Communicating 
Given: Dat a i n numerical , tabular , graphica l o r diagrammatic form . 

Request: Rea d of f data o r add mor e dat a o r change dat a fro m on e for m t o another . 
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B. UNDERSTANDIN G O F CONCEPTS 

Understanding a n ide a o r concept mean s bein g abl e t o use i t i n situation s othe r tha n tha t 
in whic h i t wa s learned, tha t is , to apply i t t o ne w situation s an d i n some case  t o transfor m 
it. I n thi s example , i t i s necessary t o know tha t spee d i s distance travelle d i n a  certain time . 
Without thi s informatio n th e question canno t b e answered . Althoug h par t b ) ask s for a 
prediction, bein g abl e t o predic t woul d no t hel p i f a person doe s no t have a n understandin g 
of speed. Thus th e questio n assesse s th e concep t an d no t th e abilit y t o use give n 
information t o make a  prediction . 

How fas t d o snails go ? 

To find ou t John an d Pamel a put fou r snail s down nex t t o each othe r an d marke d thei r 
trails. They pu t a  cross(x) wher e eac h snai l ha d reache d afte r 3 0 seconds . 

a. Which snai l wen t fastest ? 

b. I f snail C  wen t o n a t th e sam e spee d fo r anothe r 1 5 seconds, how fa r 
would i t go beyond x ? 

Given: A  situatio n i n which ther e i s something t o be explaine d b y the applicatio n 
(not straigh t recall ) o f a scientific concept . 

Request: Giv e a n explanation . 
Make a  prediction an d explai n th e reaso n fo r i t 
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