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Foreword 

This materia l 'Assessment in Primar y Science : Workshop Module s for Professiona l 
Development' i s a collaborative projec t betwee n UNESC O an d th e Commonwealt h 
Secretariat. I t i s a direct resul t o f an earlie r projec t i n primary scienc e whic h too k plac e 
between 198 5 an d 1992 . The firs t projec t wa s concerned wit h developin g process-base d 
learning i n science i n primary school . I t wa s an initiativ e onc e agai n supporte d b y 
UNESCO an d th e Commonwealt h Secretaria t whic h dre w o n som e wor k i n thi s area 
already undertake n b y the Committe e o n th e Teaching o f Science o f the Internationa l 
Council o f Scientific Union s (ICSU) . The projec t convene d severa l internationa l 
workshops an d regiona l seminar s whic h culminate d i n th e publicatio n o f a new UNESC O 
handbook -  th e 'UNES CO Sourceboo k for Scienc e in the Primary Schoo l b y Wynne Harle n 
and Jos Elstgeest, 1992 . The sourceboo k i s now include d i n th e UNESC O Teachin g Pac k 
distributed t o Member States . 

During th e operatio n o f the firs t project , concer n wa s expressed abou t th e assessmen t o f 
pupils. The existin g practice s o f assessment wer e inhibitin g th e change s i n teachin g styl e 
and learnin g objective s whic h wer e necessar y fo r learnin g wit h understandin g throug h th e 
use o f process skills . It was clear tha t th e establishe d way s of assessing pupils emphasise d 
testing recal l o f information an d pai d littl e attentio n t o th e outcome s whic h wer e the aim s 
of process-based activities . To promote thi s learning approach , i t i s necessary t o ensure tha t 
assessment relate s to achievement o f understanding o f the developmen t o f process skill s 
and scientifi c attitudes . 

These identifie d need s gave rise t o th e assessmen t projec t wit h th e ai m o f developin g 
activities an d material s designed t o improv e assessmen t skill s for us e i n th e trainin g of 
teachers an d o f others involve d i n education . I t was recognised tha t change s ar e neede d 
both i n term s of formal test s and examinations , used  t o summarise achievemen t an d 
sometimes t o selec t an d grad e children , an d i n th e ongoin g assessmen t o f teachers fo r 
training purposes . Thus th e material s ha d t o reflect thes e an d als o to be sensitive t o th e 
many differen t primar y educatio n contexts , includin g thos e wher e ther e ar e few resources , 
large classe s and untraine d o r inexperienced teachers . 

The assessmen t projec t bega n i n 1992 , a t a  workshop i n Lagos , Nigeria. I t brough t togethe r 
a smal l grou p o f experienced scienc e educator s t o plan th e for m whic h th e material s migh t 
take, an d t o decide o n th e procedur e fo r triallin g and evaluation . Draf t material s were the n 
prepared b y the projec t leader , Professo r Wynn e Harlen , an d thes e were distributed fo r 
trialling i n variou s countries , mostly th e developin g countries . The draf t material s wer e 
used t o run workshop s for teacher-trainers , practisin g teacher s an d curriculu m developers . 
Evaluation form s wer e provided an d usefu l feedbac k received . 

In Marc h 1997 , after a  gap of four year s from th e tim e th e projec t started , a n internationa l 
meeting wa s organised a t th e Southeas t Asia n Regiona l Centr e fo r Educatio n i n Scienc e 
and Mathematic s (SEAME O RECSAM), i n Penang Malaysia , jointl y sponsore d b y th e 
UNESCO Principa l Regiona l Offic e fo r Asi a an d th e Pacific , Bangko k an d th e 
Commonwealth Secretariat , London . A s a  result o f this highl y successfu l workshop , th e 
materials hav e bee n thoroughl y revise d an d extended . 

We ar e gratefu l t o the man y peopl e wh o have collaborate d i n th e variou s stage s of th e 
production o f thes e materials . W e canno t nam e the m all , bu t i n particula r t o Professo r 
Wynne Harle n th e Projec t Consultant ; D r Ved Goel o f th e Commonwealt h Secretaria t an d 
Mrs Lucille C  Gregori o o f UNESCO-PROAP, Bangko k wh o worke d closel y wit h th e 
consultant durin g th e projec t an d i n editin g thi s material , an d t o those wh o meticulousl y 
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tried ou t th e material s an d provide d feedback , namel y Kamal a Peiri s (Sr i Lanka) ; Tehera h 
Rastegar (Iran) ; William Toil i (Kenya) ; Pete r Glove r (Sout h Africa) ; Hafi z Muhamma d 
Iqbal (Pakistan ) an d th e lat e Joseph Yakubu . 

Colin Powe r Stephe n A  Matli n 
Assistant Director-General,  Education Director  of Human Resource 
UNESCO, Paris  Development  Division 

Commonwealth Secretariat,  London 
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Introduction to the workshop materials 

The workshop approach 
The material s ar e described a s workshop material s becaus e o f the approac h t o teachin g an d 
learning whic h the y us e and convey . A  worksho p approac h i s the ter m use d fo r learnin g 
experiences i n whic h th e learne r create s meanin g an d understandin g throug h hi s or he r 
own menta l an d physica l activit y i n collaboratio n wit h others . What i s provided a s a 
stimulus for thi s activity ca n b e object s o r material s t o investigat e o r t o use , problems t o 
solve, or evidence t o examine an d discuss . The outcom e ma y be an artefact , a  solution t o a 
problem, a  plan, a  critique o r th e recognitio n o f new relationship s betwee n idea s or things . 
Perhaps th e mos t importan t product , however , i s a greater understandin g o f the idea s 
involved. I n the  presen t cas e thi s mean s understandin g o f th e role s o f assessment i n 
teaching an d learning . 

To apply a  workshop approac h i n th e contex t o f assessment , require s tha t worksho p 
participants engag e wit h issue s and problem s o f assessment an d us e evidence i n arrivin g a t 
solutions tha t mak e sens e t o them . Material s such a s case studies , examples o f tests , 
assessment procedure s an d recordin g method s ar e provided fo r discussion an d task s are 
defined s o that th e wor k i s systematic an d purposeful . Th e overal l ai m i s to bring abou t 
changes i n attitude s to , and understandin g of , th e way s i n whic h assessmen t ca n b e a  mean s 
of improvin g education ; thi s require s mor e tha n th e knowledg e o f new techniques . 

The materials in use 
The material s ar e intende d fo r us e i n courses of professional developmen t le d by a worksho p 
leader. They ar e suitabl e fo r us e with a  wide rang e o f participants: teache r educators , 
teachers, inspectors , curriculum developers , examinatio n boar d staf f an d ministr y officials . 

In order  for  the  use  of  the materials  to  achieve  its  aims,  it  is  essential  for  the  workshop 
leader to  read  and  follow  the  Notes  for  Workshop  Leaders  on  page 3. 

The modular structur e of the material s 
There ar e man y facet s o f assessment an d the y d o no t nee d t o be tackle d i n any particula r 
sequence, apar t fro m beginnin g wit h genera l principles . Prioritie s an d need s wil l vary fro m 
time t o time . To allow maximu m flexibilit y i n th e us e of the worksho p material s i t was 
decided t o adopt a  modular structure . This provide s free-standing module s fro m whic h 
courses tailore d t o specific need s ca n b e created . 

The amoun t o f time require d fo r eac h modul e wil l depend t o a  large exten t o n th e 
discussion generate d withi n th e grou p using it , bu t i t i s expected t o be abou t 3  to 4  hours. 
This mean s tha t eac h modul e i s long enough t o cover a  particular aspec t i n som e depth , 
thus counteractin g on e o f the disadvantage s o f a modular structure , tha t i t ca n caus e 
fragmentation i n learning . 

The firs t modul e i s introductory, s o any cours e shoul d begi n wit h thi s and the n mov e t o th e 
priority focu s fo r th e participan t group . This may  be formative (ongoing ) assessmen t o r th e 
creation o f formal, summativ e tests , or th e keepin g o f records, or managemen t o f 
assessment, etc . 
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The modules and their aims 

A. Assessment: principles and approaches 
Aims:: This i s an introductor y modul e which aims to introduce participants t o the whole course 
and the n t o share preconceptions abou t assessmen t as a basis for developing a  wider 
understanding of the nature and roles of assessment. 

B. Assessment and Learnin g 
Aims: The activitie s i n this module aim to provide an opportunity fo r discussion o f the role of 
assessment a s part o f teaching, and of how planning and th e identification o f criteria assis t in 
using assessment t o help teaching . The involvemen t o f children i n their ow n assessment is 
also discussed. 

C. Methods of ongoing assessment by teachers 
Aims: The activitie s of this module aim to promote discussion and understanding o f methods 
which ca n be used by teachers to conduct ongoing , formative assessmen t of pupils, that is , to 
carry out assessmen t an d t o use the result s as part of teaching. The interpretatio n an d us e of the 
results is the focus of Module D. In Module C th e main methods for assessin g skills and idea s 
are discussed . 

D. Interpreting children's performance and using the results 
Aims: The activitie s i n thi s module ar e designed t o promote discussio n o f how informatio n 
about children' s skills , attitudes an d idea s i s used i n teaching . Through discussio n o f 
specific examples , genera l strategie s fo r improvin g th e developmen t o f skills , attitudes an d 
ideas ar e identified . 

E. Keeping records and summarising achievement 
Aims: The activitie s i n thi s module ai m t o promote discussion o f records o f ongoin g 
assessment an d ho w the y ca n b e summarised t o provide informatio n fo r th e purpos e o f 
summative assessment . The us e of informa l test s o r tasks for thi s purpose i s also discussed , 
whilst th e us e of formal testin g i s the subjec t o f Module F. 

F. Formal Testing (double module ) 
Aims: This double modul e aim s to develop an understandin g o f testing fo r th e purpos e of 
summative assessment . I t i s particularly concerne d wit h th e developmen t o f items which g o 
beyond testin g th e recal l o f information . I t consider s th e feature s o f item s which tes t 
process skill s and th e understandin g o f concepts . 
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Notes for workshop leaders 

Numbers and grouping of participant s 
The idea l numbe r o f participants fo r a  workshop i s between 2 0 and 25 . If there ar e mor e 
than 30 , th e worksho p leade r will  require assistance . 

All module s requir e participant s t o work i n group s during som e tasks . Thus th e worksho p 
leader should b e prepare d t o form group s o f four o r five participant s (si x i f really necessary , 
but neve r mor e tha n this) . Generally mixin g peopl e o f different background s i n group s i s 
best, bu t thi s wil l depen d o n loca l circumstances . 

The workshop material s 
There ar e thre e kind s of materials : 

Workshop leader' s note s and backgroun d informatio n 
Tasks (fo r worksho p participant s -  teacher s o r trainees ) 
Resources (fo r us e i n undertaking th e tasks ) 

For each modul e ther e i s material o f al l thre e kinds , but whils t th e worksho p leader' s note s 
and th e task s are specific t o each module , some of the resource s are used for task s in differen t 
modules. 

Each participan t shoul d hav e a  copy o f the task s and resources , which ar e distribute d a t 
times as indicated i n th e worksho p leader' s notes . 

Workshop leader' s notes and background informatio n 
(i) I t i s essential tha t thes e ar e studied carefull y befor e th e modul e i s used i n a  worksho p 
and tha t th e necessar y preparation i s done, includin g copyin g th e require d resource s an d 
tasks. (Th e worksho p leader' s note s includ e a  copy o f the task s fo r th e convenienc e o f th e 
workshop leader ; copie s for participant s shoul d b e made fro m th e separat e sheets. ) 

(ii) The worksho p leader' s notes give detailed guidanc e on : 
the organisatio n o f the task s 
the wa y i n whic h participant s repor t th e outcom e o f the task s 
points t o emphasi s i n th e plenar y discussio n afte r eac h tas k ha s been completed . 

(iii) The backgroun d informatio n mus t b e read b y the worksho p leade r beforehand a s i t wil l 
be necessary t o brin g i n certain point s fro m i t during th e discussion . Howeve r i t i s advisable 
not t o provide copie s of the backgroun d informatio n t o participant s before  the y hav e 
worked throug h th e module . I t ma y be helpfu l t o cop y parts , o r al l o f it , for consolidatio n o f 
learning afte r th e modul e ha s been completed , bu t thi s i s for th e worksho p leade r t o decide . 

There ar e various way s of helping th e participant s t o have acces s to the backgroun d 
information whic h depen d o n th e forma t o f the course . For example : 

If the cours e run s for severa l ways , then section s o f th e backgroun d informatio n coul d b e 
given fo r readin g overnigh t eithe r fo r consolidatio n o r for preparation . The nex t mornin g 
might begi n wit h a  discussion o f points fo r clarificatio n o r elaboration . 
If the cours e i s a series of weekly meeting s th e whol e o f the backgroun d informatio n 
could b e given fo r extende d stud y afte r th e modul e ha s bee n completed . Howeve r readin g 
or discussion o f i t should no t replac e th e activitie s o n th e task s and th e generatio n o f 
ideas by th e participant s themselves . 
In certain circumstance s th e worksho p leade r ma y conve y th e essenc e o f the informatio n 
in discussio n rathe r tha n i n th e writte n version , o r may  creat e note s with a  few mai n 
points fo r th e participants . 
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The tasks 
The task s are th e hear t o f the workshop materials . Do not omi t them , thinkin g tha t tim e 
can b e saved b y telling the participants about th e likel y outcome. This would be to waste 
time, not save it . 

The indicate d tim e fo r eac h tas k i s an estimate o f what i s likely t o be required an d i n mos t 
cases i t will be th e minimum . I t i s for th e worksho p leade r t o judge whe n mor e o r les s tim e 
is preferable. Th e valu e o f the task s i s in sharing idea s within a  smal l group and wit h th e 
whole grou p of participants. The worksho p leade r should therefor e alway s ensure tha t thi s 
collaboration take s place , by observing th e group s and joinin g i n as necessary, t o explai n 
how t o engage wit h th e task . 

The resources 
The worksho p i s essentially a n activ e and interactiv e experienc e fo r participant s -  activ e 
mentally an d interactiv e wit h othe r participants , wit h th e workshop leade r and th e 
resources. The resource s serve th e purpose o f ensuring tha t idea s are developed throug h 
thinking an d discussin g concret e examples . Note that : 

The example s an d cas e studies chosen fo r th e som e o f the resource s have bee n gathere d 
from differen t countrie s an d s o cannot reflec t th e contex t fo r everyone ; some wil l 
inevitably see m strange . 
Where thi s may detrac t fro m th e usefulnes s o f a tas k th e worksho p leade r shoul d 
substitute a  loca l exampl e whic h has the sam e form a s the on e provided . Fo r example : 
- fo r Resource 1 , an accoun t o f classroom activitie s i n which children' s idea s were firs t 

identified an d the n investigated . The accoun t shoul d includ e th e actua l wor k o f some 
children. 

- fo r Resourc e 8 , children's drawings which sho w how the y understan d certai n thing s t o 
work and whic h hav e bee n annotated t o explain the drawing, should be included . 
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Glossary 

Assessment i s a process i n which informatio n i s gathered abou t a  child's performance an d 
some judgement i s made abou t th e exten t o f the child' s achievement . 

Criteria are statement s o f some standard i n achievemen t whic h ar e used as the basi s of 
comparison fo r judgin g informatio n gathered . 

Criterion-referenced assessmen t indicate s how a  pupil's performance matche s criteri a 
describing a  particular understanding , abilit y o r othe r achievement . 

Formative, o r ongoin g assessment , i s assessment aime d a t helpin g th e teachin g an d 
learning process ; i t take s place regularl y an d i s used fo r makin g decision s abou t ongoin g 
work. 

Diagnostic assessmen t i s formative assessmen t whic h ha s a  sharp focu s o n a  particula r 
aspect o f learning an d ma y use specially designe d test s t o explore a  particular difficulty . 
When i t i s not concerne d wit h specia l difficultie s i t can b e regarded a s the sam e as 
formative assessment . 

Evaluation i s a term tha t ca n be used whenever a  value judgemen t i s made abou t 
something. A s i n assessment , informatio n i s compared wit h som e criterio n o r standard an d 
judged agains t it . The tw o words can b e (an d ar e sometimes ) used  interchangeably , bu t 
practice whic h avoid s confusion i s to use th e ter m assessmen t i n relatio n t o pupils ' 
achievements an d evaluatio n i n relation t o othe r matter s suc h a s books, curriculu m 
materials, teachin g an d administration . 

Monitoring mean s tha t repeate d assessmen t o f th e sam e kin d take s place t o find ou t 
whether change s ar e takin g place . Since th e interes t i s not usuall y i n individua l pupils , a 
random sampl e ca n b e used  t o represent th e populatio n bein g monitored . 

Pupil-referenced (ipsative ) assessmen t judges a  pupil' s performance agains t th e sam e pupil' s 
previous achievement . I t indicate s improvemen t o r decline fo r th e particula r pupil , 
regardless o f achievement agains t mor e genera l standards . 

Reliability i s the ter m use d t o express the degre e o f accuracy o f the resul t o f assessment ie , 
if the assessmen t wer e t o be repeated , th e exten t t o which th e secon d resul t woul d agre e 
with th e first . 

Summative assessmen t i s assessment whic h summarise s wher e a  child ha s reached a t a 
certain time . This informatio n ma y be gathered throug h a  test o r examination o r throug h 
summarising record s o f ongoing assessment . 

Tests ar e specially devise d activities , designed t o assess knowledge and/o r skill s by giving 
precisely th e sam e tas k t o pupil s who have t o respond t o i t unde r simila r condition s a s 
envisaged b y those who devised an d trialle d th e test . 

Validity refer s t o th e exten t t o which wha t i s assessed reall y reflect s th e behaviou r i t was 
intended t o assess . For example, a  multiple-choice tes t o f knowledge abou t material s tha t 
conduct electricit y woul d no t giv e a valid assessmen t o f understanding o f a simple electri c 
circuit, althoug h i t would b e an assessmen t o f quite hig h reliability . 
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Assessment: principles and approaches 

WORKSHOP LEADER'S NOTES 

Aims 
This i s an introductor y modul e whic h aim s t o introduc e participant s t o th e whol e cours e 
and the n t o share preconception s abou t assessmen t a s a basis for developin g a  wide r 
understanding o f the natur e an d role s of assessment . 

Objectives 
1. Understanding o f the meanin g o f assessment i n various learning contexts . 
2. Knowledge o f the variou s purposes o f assessment . 
3. Awarenes s o f the rang e o f information an d way s of collecting i t tha t ar e usefu l fo r 

assessment i n variou s contexts . 
4. Understandin g o f the concept s o f reliability an d validity . 
5. Recognition o f various issues , such a s gender bias , in assessment . 

Introduction t o the course 
Give th e participant s a n overvie w o f the topic s tha t wil l be covere d i n th e module s 
selected fo r thei r course . Use th e note s o n pag e 2  for thi s purpose . 
Tell the m tha t th e wa y they wil l work i s through worksho p activities , which mean s tha t 
they will  be undertaking tasks , mostly i n groups , and discussing idea s about assessmen t 
through studyin g examples . There wil l be no lecturing ; the y wil l hav e acces s t o 
background informatio n a t various points whic h the y may  read betwee n sessions . 
As par t o f each worksho p tas k ther e i s some kind o f reporting t o others , and group s wil l 
be asked t o bring thei r idea s togethe r i n a  form tha t ca n b e shared wit h others . 

Note: The backgroun d informatio n i s for th e worksho p leade r t o rea d thoroughl y befor e 
the modul e an d t o us e i n th e discussion . D o not cop y i t for participants unti l the y hav e 
completed th e complet e module . Then i t may be usefu l fo r the m t o rea d section s o r th e 
whole t o consolidate th e point s tha t hav e bee n made . 

Introduction to Modul e A 
Indicate t o participant s th e aim s o f the module , emphasising tha t i t i s introductory an d 
that man y o f the aspect s of the subjec t introduce d ca n b e studied i n mor e depth i n othe r 
modules later . 
Active involvemen t o f the participant s i s important fro m th e start , s o keep th e 
introductory remark s brief . 

Task A1 

This tas k provide s an opportunit y fo r participant s t o discuss basic points abou t th e meanin g 
and method s o f assessment. I t i s important fo r ever y participan t t o conside r his/her ow n 
ideas and t o liste n t o others ' ideas . 

Organisation: Participant s i n groups o f about five . Whils t the y ar e working , walk roun d 
the group s and chec k fo r an y misunderstandin g o f the tas k (fo r exampl e 
if there i s a query abou t kind s o f information , giv e a n exampl e suc h a s 
about th e children' s observation , us e of measurements , co-operation , 
etc.). Mak e sur e tha t ther e i s discussion i n th e group s and tha t someon e 
is making a  record o f points t o report . 

Materials needed : Tas k A1 , Resource N o 1 . 
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Time: Allo w a t leas t 3 0 minutes fo r th e tas k an d 3 0 minutes fo r plenar y 
feedback. 

Instructions: Tel l th e participant s to : 
Read th e resourc e an d th e task . 
Make a  lis t o f aspects o f the children' s scientifi c developmen t th e 
teacher coul d gai n informatio n abou t i n thi s sequenc e o f events . 
For each one , not e ho w th e informatio n woul d hav e bee n gaine d b y 
the teacher . 
Ask themselve s whethe r i n thei r vie w thes e aspect s were bein g 
assessed b y the teacher . 
What els e would th e teache r nee d t o do t o assess these aspects ? 

Task A1 

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

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

(ii) Indicat e ho w you think thes e kind s o f information wer e gathered b y the teacher . 
(iii) Wha t aspect s o f development wer e assesse d i n thes e activities ? 
(iv) Wha t els e would th e teache r nee d t o do to assess the children' s achievements ? 

In eac h cas e note point s abou t whic h ther e i s disagreement a s well a s agreement withi n 
the groups . Prepare t o repor t o n you r answer s and discussio n t o other groups . 

Plenary discussio n 
Ask on e group' s spokesperson t o repor t o n sub-tas k (i) . Then as k othe r group s t o add o r t o 
challenge wha t thi s group has reported , bu t no t t o repor t i n full . 

Discuss th e lis t i n term s of the evidenc e fo r th e informatio n whic h i s claimed. I f you 
disagree wit h a n ite m ask , 'whic h particula r even t woul d giv e tha t kin d o f information? ' 

Then as k anothe r grou p to repor t thei r respons e t o sub-task (ii ) an d collec t additiona l o r 
differing response s from othe r groups . 

Repeat thi s procedur e fo r sub-tasks (iii ) an d (iv ) introducin g som e o f the followin g point s 
at appropriat e times . 

Points to emphasis e 
Opportunities t o underline thes e point s ar e likel y t o arise during th e feedbac k an d 
discussion, bu t i f not th e leade r should introduc e them . 

Assessment i s a broad ter m whic h i s used t o cover judgements abou t performanc e mad e 
both i n informa l classroo m context s an d i n more formal , tes t situations . (Se e backgroun d 
information fo r meaning s o f assessment) . 
Some participant s ma y only recognis e a s 'assessment' th e mor e formal settin g o f question s 
at th e en d o f the investigation . As k the m why . I s i t because thes e concer n th e knowledg e 
of th e childre n rathe r tha n thei r investigatio n skills ? Is it because askin g for writte n 
answers i s more forma l tha n observin g an d listenin g t o children? What othe r reasons ? 
Gathering information , o f itself , i s not enoug h fo r assessment . Assessmen t i s not jus t a 
description o f what childre n ca n d o but implie s some judgement o f it . Al l kind s of 
information ar e helpfu l fo r assessment , bu t assessmen t i s more tha n information . 
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Assessment mean s makin g a  judgement a s in : 'how wel l i s this child doin g i n thi s aspec t 
of development?' To make th e judgement , th e informatio n ha s t o be compared wit h 
something -  'ho w wel l .  . . . ' i n relatio n t o what? I t could be : 

- ho w wel l compare d wit h a  specified typ e o f performance (thi s i s called criterion -
referenced assessment ) o r 

- 'ho w well ' compare d wit h wha t tha t particula r pupi l coul d d o at a n earlie r tim e 
(this i s called pupil-reference d assessment ) o r 

- 'ho w well ' compare d wit h wha t i s normal fo r pupil s o f the sam e age or stage to b e 
able t o do (thi s i s called norm-reference d assessment) . 

To summarise: al l assessment s involv e som e basis for judgement , thus : 
Information +  basi s for judgement — > assessmen t 

Use example s from th e backgroun d informatio n t o underline th e importanc e o f using 
an appropriat e basi s for judgement . However , th e nex t tas k take s up thi s matter i n a 
specific context . 

Task A2 

This tas k provides a n opportunit y fo r furthe r reflectio n o n th e meanin g an d o f assessmen t 
and o n th e base s for judgemen t whic h migh t be used i n particular instances . The tas k i s 
open an d ther e i s no 'correct ' answe r sinc e much wil l depend o n th e contex t an d o n th e 
purpose fo r which th e teache r wa s carrying ou t th e assessment . 

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

Materials needed : Task A2 ; Resource 2 . 

Time: Allo w a t leas t 20 minutes for the tas k and 2 0 minutes for plenary feedback . 

Instructions: Tel l th e participant s to : 
List th e informatio n a s quickly a s possible (thi s i s similar t o what wa s 
done i n Task A1  an d i s just a  necessary ste p for gettin g t o sub-task (ii) . 
Consider th e pro s and con s o r each basi s for judging th e informatio n 
that i s gathered. (Ensur e tha t th e meanin g fo r pupil-referenced , norm -
referenced an d criterion-reference d ar e understood. ) 

Task A2 

Resource 2  is an accoun t o f an activit y deliberately devise d t o provide opportunitie s fo r 
assessing pupils ' work i n science . Pu t 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 be able t o collec t abou t th e pupils ? 
(ii) Wha t basi s for assessin g thei r performanc e woul d b e 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 an 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 . 

Plenary discussio n 

For sub-task (i ) collec t response s b y writing the m o n a  board o r larg e shee t o f paper, takin g 
one ite m fro m eac h grou p i n tur n an d askin g the m no t t o repea t wha t other s have said , 
until al l th e response s hav e bee n collected . 
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Sub-task (ii) , collect 'Votes' for eac h o f the thre e possibilitie s -  pupil-referenced , criterion -
reference, norm-referenced . As k thos e choosin g eac h on e t o justify thei r choice . 

Points t o emphasis e 

Clearly, th e teache r wh o devised th e tas k intende d t o asses s things whic h i t was not eas y 
to assess in othe r ways , as well a s to make th e whol e proces s fun fo r th e children . Thus i t 
is important t o includ e item s such a s questioning, curiosity, ability to communicate 
information orally, in th e list . 

There i s no 'right ' answe r t o (ii) , since th e basi s for judgement wil l depend o n wha t 
purpose the teache r ha d i n mind fo r th e assessment : 

- I f the teache r wa s looking fo r progres s made b y each pupil , the n pupil-referencin g 
would hav e bee n appropriate . 

- I f the teache r wante d t o see  what th e childre n coul d do , using a  standard whic h wa s 
the sam e for al l th e children , the n i t would b e preferable fo r thi s t o be based on th e 
criteria o f performance, i e th e assessmen t woul d b e criterion-referenced ; i t coul d 
hardly b e based o n a  norm . 

- Ther e i s no place fo r norm-reference d assessmen t i n teachers ' assessmen t o f th e 
kind describe d i n thi s example . Norm-referencing ca n onl y be use d wher e a  large 
number o f pupils have bee n give n th e same tas k s o that a n averag e performanc e 
has been identified . 

The discussio n o f using criteri a raise s the questio n o f 'which criteria? ' Modul e B  aims t o 
introduce an d giv e practice i n using some criteria , s o discussion o f thi s point shoul d b e 
delayed. Fo r the momen t ther e i s the importan t matte r o f the reliabilit y an d validit y t o 
consider. 

Task A 3 

This tas k i s a quick one t o do, but lead s t o discussion o f importan t matter s relatin g t o 
reliability, validit y an d gende r bias . 

Organisation: Participant s i n group s o f about five . 

Materials needed : Task A3 , Resource 3 . 

Time: Allo w 1 0 minutes fo r individua l work , 1 5 minutes fo r sharin g i n th e 
groups and 2 0 minutes fo r th e plenar y discussion . 

Instructions: Tel l th e participant s to : 
Answer th e question s (i ) t o (v ) individuall y an d quickly . 
Share answer s i n th e grou p and not e point s o f agreement an d 
disagreement, reasons . 
Be prepared t o report th e group' s answers . 
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Task A3 

Read th e thre e tasks , A, B , and C  i n Resource 3  which asses s i n differen t way s children' s 
ability t o investigate . 
Then answe r thes e questions an d giv e a reason fo r you r answer i n eac h case . 
Do thi s individually an d the n shar e you r views with th e group . 

(i) Whic h tas k (A , B  or C) d o you 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 gives  a  result tha t woul d b e mos t likel y t o be judged i n the same way by 
different teachers ? 

(iii) Whic h i s the mos t interestin g fro m th e poin t o f view of th e children ? 
(iv) Whic h i s the mos t convenien t fo r th e teacher ? 
(v) Whic h tas k woul d b e best fo r findin g ou t wha t th e childre n woul d do t o 

investigate, eve n 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 ! 

Plenary discussion 
Ask on e group for it s response t o question (i) . Note an y disagreemen t fro m othe r groups . 
Ask anothe r grou p for it s response t o question (ii ) an d s o on. Introduc e th e followin g 
points during th e discussion . 

Points to emphasise 
In relation t o th e reason s give n i n answer t o (i) , introduce th e ide a of  validity.  This wor d 
is used t o describe th e exten t t o whic h wha t th e childre n wer e aske d t o do, really give s 
them th e opportunit y t o sho w th e skill s or idea , o r whatever wa s being assessed (se e 
background information) . So , Task A  ask s the childre n t o recognise and  select what woul d 
be the bes t tes t fo r bendiness , bu t the y do not produc e th e idea s themselves . Task B  asks 
them t o plan, bu t no t carr y ou t th e investigation , s o it assesses planning onl y rather tha n 
ability t o investigate . Task C  enable s th e childre n t o show how the y woul d investigat e 
and s o would b e th e mos t vali d assessmen t i n thi s case . 
Discussion o f the answer s t o question (ii ) provide s a n opportunit y t o introduc e th e wor d 
and concep t o f reliability. Reliabilit y relate s t o th e accurac y o f the assessmen t an d mean s 
how closel y th e resul t o f the assessmen t woul d b e th e sam e i f the assessmen t wer e 
repeated. I n th e cas e of the assessmen t task s in Resource N o 3  i t means th e exten t t o 
which differen t teacher s woul d mak e th e same judgement o f the pupils ' answers . Sinc e 
the 'correctness ' o f the answe r ca n b e unambiguously judge d i n Task A thi s has th e 
highest reliability . Task B  might b e next , sinc e al l th e informatio n i s written down . 
Assessment o f Task C  woul d depend o n observin g action s a s well a s reading wha t ha s 
been written . 
Note tha t reliabilit y an d validit y don't  go together . There usuall y has t o be a  trade-off o f 
one agains t th e other . Wha t thi s i s will depend o n th e purpos e o f the assessment . Fo r 
assessment whic h i s intended t o be diagnosti c and hel p teachin g an d learning , validit y i s 
paramount an d reliabilit y o f less importance . Bu t i f the assessmen t i s to be used fo r 
selection o r comparison o f children, the n reliabilit y i s important an d ha s to be increase d 
as far a s possible withou t infringin g validit y to o much . (Ther e i s more abou t thi s i n th e 
background informatio n fo r Modul e E) . 
In discussing answer s t o question (iii) , note tha t interes t i s not a  trivial matter . I f a task i s 
enjoyable t o th e childre n thi s means tha t thei r attentio n an d effor t ar e likel y t o be 
engaged an d s o this add s to validity . When th e attractivenes s i s different fo r groups of 
children, suc h a s boys and girls , the resul t ma y be biased i n favou r o f one group . Th e 
subject matte r o f th e tas k i s thus important , eve n i f direct knowledg e o f i t i s not required . 
For example, i f the activit y abou t camouflag e i n Resource 2  had bee n abou t camouflag e 
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of soldier s i n war rather tha n abou t animal s i t might b e les s interesting t o girl s tha n t o 
boys (se e backgroun d information) . 
In th e discussio n o f question (iv ) not e tha t goo d multiple-choic e question s ar e no t eas y 
to write , although the y ma y see m mos t convenien t t o use . Example A  i s not a  good 
question sinc e ther e i s more tha n on e righ t answer . (Th e pro s and con s of multipl e 
choice question s ar e take n u p i n backgroun d informatio n fo r Modul e F) . 
In discussing question (v ) not e tha t i t i s not alway s possible t o us e practica l items , eve n 
if this i s preferred an d though t t o be th e mos t valid . The importan t poin t i s not t o 
interpret th e resul t a s i f i t were th e resul t o f practical activit y whe n i t i s not. Point s fro m 
the sectio n o f background informatio n o n interpreting  results of assessment can b e brough t 
in here . 
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Background information 

Meanings of assessment 
It i s generally agree d tha t assessmen t i n th e contex t o f children's achievement s i n school i s 
a proces s o f making judgements abou t th e exten t o f these achievements . Th e judgement s 
are reache d o n th e basi s of information whic h ha s been gathere d abou t performanc e an d 
which i s compared wit h som e kind o f expectation. Th e variou s ways in which informatio n 
is collected an d th e variou s base s for judging it , creat e th e variet y o f different kind s of 
assessment. These include , a t on e extreme , standardise d tests , where informatio n i s 
gathered whils t childre n ar e tacklin g carefull y devise d test s unde r controlle d condition s 
and, i n contrast , ongoin g assessment , carrie d ou t almos t imperceptibl y durin g norma l 
interchange betwee n teache r an d pupils . 

The majo r distinctio n withi n assessmen t method s i s between test s (an d examinations ) an d 
other form s o f assessment. Indee d som e us e of the ter m 'assessment ' exclude s test s an d 
means onl y variou s forms o f informa l assessmen t usuall y devised by , and alway s conducte d 
by, the teacher . Test s are specially devised activitie s designe d t o assess knowledge and/o r 
skills by giving precisely th e sam e tas k t o pupils , who have t o respond t o i t under simila r 
conditions a s envisaged b y those wh o devised an d trialle d th e test . Howeve r th e distinctio n 
between test s and non-tes t assessmen t i s not alway s not ver y clear . Som e 'tests ' ca n b e 
absorbed int o classroom wor k an d loo k ver y much lik e normal classroo m wor k a s far a s th e 
children ar e concerned an d s o they canno t alway s be regarded a s formal. To be more useful , 
the distinctio n shoul d g o beyond method s t o includ e purposes . The mai n purpos e o f test s i s 
to check u p what childre n hav e achieved , althoug h i n some case s they als o serve a  purpos e 
of feedback t o help learning . 

Evaluation and assessment 
The term s 'evaluation ' an d 'assessment ' ar e used differently i n different countries . I n som e 
cases both ar e used interchangeabl y i n relatio n t o pupils ' achievements . However , i n othe r 
cases th e wor d 'assessment ' i s used i n th e contex t o f making judgements abou t pupils ' 
achievements, an d 'evaluation ' whe n makin g judgements abou t othe r things , such as the 
curriculum, teachin g material s and methods . I n thes e material s w e follow th e latte r 
convention an d tal k abou t assessmen t o f pupils, rather tha n evaluation . 

Purposes of assessment 
The rang e o f purposes o f assessment o f can b e organised unde r heading s suc h a s th e 
following: 

formative, o r ongoing, t o help teachin g an d learnin g 
summative o r summary, t o indicat e achievmen t a t a  certain poin t 
selection o r certificatio n 
school evaluatio n 
national monitorin g 

Assessment i n each o f these categorie s require s informatio n whic h fit s it s purpose. The ful l 
list i s given fo r completeness , althoug h ou r mai n concer n i s only with th e firs t two . 

Formative assessmen t i s aimed a t helpin g th e teachin g an d learnin g process ; informatio n 
gathered regularl y i s used for makin g decisions during ongoing work . I t assists teachers i n 
adjusting th e challenge s given t o children t o match thei r existin g idea s and skills , to hel p 
rather tha n t o grade children . I t i s usually informa l i n tha t th e chil d i s not awar e tha t i t i s 
taking place . 

The ter m diagnosti c assessmen t i s sometimes use d a s i f this were differen t fro m formativ e 
assessment. Diagnosti c assessmen t ha s a  more specifi c focus , bein g concerned wit h 
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examining i n depth a  particular are a o f performance. Bu t thi s i s only a  slight varian t o f 
formative assessmen t an d ca n b e considered par t o f it . 

Summative assessment , a s the nam e suggests , means a  summary judgement o r a  summin g 
up o f where a  child ha s reached a t a  certain time . Quite ofte n th e informatio n i s obtained 
by a  tes t (o r examination ) a t th e en d o f a term, year , or o f a certain sectio n o f work. Bu t i t 
is also possible t o give a  summative assessmen t a s a result o f reviewing records o f ongoin g 
assessment, a s teachers frequentl y d o i n reportin g t o parents , eithe r orall y o r i n writing, a t 
the en d o f a  year . 

Methods 
Ways o f collecting informatio n abou t children' s achievemen t o f ideas, skills and attitude s 
can b e categorise d i n term s of what th e childre n ar e doing whe n th e informatio n i s 
collected an d ho w th e informatio n i s collected . 

The childre n ma y be engage d in : 
normal wor k (includin g bot h writte n an d practica l work ) 
special practica l task s (includin g tests ) 
special written task s (includin g tests ) 
self-assessment 

and the teache r ma y be : 
observing, bu t no t interactin g with , th e childre n (includin g watchin g an d listening ) 
interacting wit h childre n (a s well as watching an d listening ) 
using a  check-lis t 
marking test s 
reading o r marking clas s work 
gathering genera l impressions . 

Common combination s o f items from  thes e list s describe identifiabl e 'methods ' o f 
assessment suc h a s tests, continuous assessmen t an d ratings , but ther e i s clearly a  range o f 
other possibilities . Some method s ar e mor e suite d tha n other s t o collectin g informatio n 
about achievemen t i n particular subjec t area s and s o here w e focus o n method s particularl y 
appropriate fo r performanc e i n science an d technology . 

Basis of judgement 
This refer s t o th e referenc e poin t use d i n judging information . I t may be illustrate d i n term s 
of an exampl e (fro m Harlen , 1996) : 

Suppose, a s a hypothetical exampl e tha t a  teacher want s t o assess a child's ability i n 
'knocking nail s int o wood' . 

The teache r may  have som e expectation o f the leve l o f performance (knockin g th e nai l 
in straight , usin g th e hamme r correctly , takin g necessary safet y precautions ) an d judg e 
the child' s performanc e i n relation t o these . The judgemen t i s made i n term s o f th e 
extent t o which th e child' s performance meet s th e criteria ; tha t is , it i s criterion-
referenced. 

Alternatively th e teache r ma y judge i n term s o f how th e child perform s a t knocking i n 
nails compared wit h othe r children o f the sam e age and stage . If this i s the cas e ther e 
will be a  norm o r average performanc e know n fo r th e age/stag e grou p and an y child ca n 
be described i n relatio n t o thi s a s average, above averag e o r below average , or mor e 
precisely identifie d i f some quantitative measur e ha s bee n obtained . (Th e resul t coul d 
be expressed a s a 'knocking nail s age ' or a  'hammer manipulation ' quotient! ) Th e 
judgement arrive d a t i n this way i s called a  norm-referenced assessment . 
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A thir d possibilit y i s that th e teache r compare s th e child' s presen t performanc e wit h 
what th e sam e child coul d d o on a  previous occasio n -  i n whic h cas e th e assessmen t i s 
pupil-referenced (or ipsative) . 

It i s important t o recognise thes e differen t base s for judgements i n assessmen t an d appl y 
them appropriately . The y eac h have thei r valu e i n th e righ t context , bu t eac h hav e 
drawbacks outsid e thes e contexts . Pupil-reference d assessmen t i s appropriate fo r formativ e 
assessment, fo r providin g encouragin g feedbac k t o pupils , particularly slowe r ones who, if 
compared wit h criteri a o r with others ' performance woul d alway s be seeming t o fail , bu t 
can recognis e progres s i n term s o f their ow n previou s performance . Bu t i t mus t b e realise d 
that i t lead s t o one chil d bein g praised fo r wor k which , fro m anothe r child , migh t b e 
received wit h les s approval. This i s no proble m a s long as no comparisons ar e mad e 
between children , bu t wher e comparison s ar e being made , or performance i n term s of 
external standard s ha s t o be reported , the n on e o f the othe r base s for judgements mus t 
be used . 

Interpreting results of assessment 
Results o f assessment hav e t o be interprete d i n th e knowledg e o f the kin d o f informatio n 
gathered an d th e basi s of the judgemen t made . There i s always some implie d generalisatio n 
of the result , fo r w e assess only a  sample o f behaviour an d ac t o n i t as if i t applied t o mor e 
than thi s sample . Indeed unles s we are assessing simple recal l o f facts, w e have th e 
expectation tha t th e resul t will  tel l u s more tha n jus t abou t th e particula r performanc e 
assessed. However , i t i s important no t t o generalise beyon d wha t i s justified b y th e 
information. Bu t ho w i s this limi t t o be identified ? Th e proble m ca n b e put i n thi s way: if a 
child ha s shown evidence , eithe r i n a  tes t situation o r i n regula r work , o f using patterns i n 
findings t o make predictions , t o what exten t doe s thi s mea n tha t (s)h e i s able t o do thi s o n 
all othe r occasion s wher e i t i s possible? 

It i s known fro m researc h evidenc e tha t contex t influence s performance , bu t t o a n 
unknown extent . Assessmen t result s must therefor e b e interprete d cautiously , a s guides t o 
what childre n ca n do , but no t a s indicating an y kind o f certainty abou t it . No assessmen t 
can b e used predictivel y wit h certainty ; i t i s best treate d a s a hypothesis, a  tentativ e 
finding, t o be modifie d b y further evidenc e o f the child' s performance . 

Cautious interpretatio n shoul d avoi d labellin g children , whic h result s from over -
generalisation o f assessment results . When a n assessmen t i s interpreted a s i f i t describes th e 
whole chil d an d no t jus t certai n performanc e thi s ca n affec t teachers' , parents ' and th e 
child's view o f what (s)h e i s able t o do , often needlessl y limitin g expectations . 

Bias relating to gender 
An importan t consequenc e o f the influenc e o n performance o f the contex t an d th e subjec t 
matter i s that i t can disadvantag e certai n group s of children. Som e childre n ma y be less 
motivated tha n other s b y the subjec t the y ar e asked t o think about . Som e ma y anticipat e 
failure i n certai n activitie s because of their self-imag e an d s o make failure mor e likely . Th e 
poor performanc e o f girls , in some activitie s involvin g idea s of physics, can b e explained t o 
an exten t b y th e contex t an d topic s relating mor e t o boys ' interests an d triggerin g th e 
reaction i n girl s ' I can' t d o this ' before the y eve n try . 

There i s also evidenc e that , i n test s and examinations , boy s perform bette r o n multiple -
choice question s tha n o n one s where a n ope n respons e mus t b e written an d tha t fo r girl s 
the revers e i s the case . Girls have als o been rate d a s less willing t o undertake investigation s 
and s o may achiev e les s well i n a  practical contex t tha n boys , particularly i f they have , i n 
class, been use d t o takin g a  passive rol e i n scienc e an d technolog y activities . 

16 Modul e A A9 



Assessment in Primary School Science 

Reliability an d validit y 

There ar e tw o concepts i n assessmen t whic h describ e how dependabl e a n assessmen t is . 
These ar e it s reliability an d it s validity . 

Reliability i s the ter m use d t o expres s th e degre e of accuracy o f th e resul t o f assessment ie , if 
the assessmen t wer e t o be repeated , th e exten t t o which th e secon d resul t woul d agre e wit h 
the first . Th e reliabilit y o f assessment o f a  child's skil l i n writin g i s likely t o be less than th e 
reliability o f a tes t of addition an d subtractio n sums , mainly becaus e i t i s far easie r to mark 
the latte r consistently . 

Validity refers t o th e exten t t o which wha t i s assessed reall y reflect s th e behaviou r i t was 
intended t o assess . For example, a  multiple-choice tes t o f knowledge abou t material s tha t 
conduct electricit y woul d no t giv e a  valid assessmen t o f understanding o f a simple electri c 
circuit, althoug h i t would b e a n assessmen t o f quite high reliability . 

The highes t possibl e leve l o f reliability an d validit y i s always the aim , bu t since neithe r ca n 
be 100 % and sinc e th e requirement s o f one sometimes conflic t wit h thos e o f the other , a 
compromise ha s to be accepted . Th e requirement s i n term s o f relative emphasi s on detail , 
and o n reliabilit y an d validit y wil l vary with th e purpos e o f the assessment . Fo r example , 
for formative , ongoing , assessment , i t i s more importan t tha t th e resul t ha s a  high validity , 
indicating wha t th e chil d i s and i s not ye t abl e t o do. For th e purpose s o f selection, o r 
wherever childre n ar e compared on e wit h another , i t i s important tha t th e assessmen t i s 
reliable, whils t a t th e sam e tim e bein g valid i n terms of th e abilitie s bein g assessed . 
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Assessment and learnin g 

WORKSHOP LEADER'S NOTES 

Aims 
The activitie s i n thi s modul e ai m t o provide a n opportunit y fo r discussio n o f the rol e of 
assessment a s part o f teaching , an d o f how planning an d th e identificatio n o f criteria assis t 
in using assessmen t t o help teaching . The involvemen t o f children i n thei r ow n assessmen t 
is also discussed . 

Objectives 
1. Understanding th e valu e o f assessment a t par t o f teaching . 
2. Recognition tha t i t i s necessary t o plan ho w t o assess ongoing work just a s much a s i t i s 

necessary t o plan learnin g activities . 
3. Awarenes s tha t havin g criteri a i n min d fo r assessmen t enable s informatio n t o b e 

gathered an d use d mor e efficientl y i n assessment . 
4. Knowledge o f ways of involving children i n th e assessmen t o f their work . 

Task B 1 

This tas k illustrate s th e importanc e o f ongoing assessmen t t o reveal a  child's thinkin g an d 
guide teaching . 

Organisation: Participant s i n pairs . 

Materials needed : Tas k B l 

Time: Allo w a t leas t 2 0 minutes fo r th e task . After 1 0 minutes encourag e pair s 

to mov e o n t o par t (ii ) an d 2 0 minute s fo r plenary feedbac k 

Instructions: G o throug h th e tas k an d tel l th e participant s : 
After readin g th e episode , imagin e tha t th e assessmen t ha d ende d 
when th e answers were marked an d compar e tha t wit h wha t 
happened. 
In par t (ii ) identif y precisel y how th e extr a informatio n gaine d b y 
questioning th e chil d coul d b e used i n teaching . 

[M
od

ul
e 

B
 

18 Modul e B B1 



Assessment in Primary School Science 

Task B1 

First rea d thi s episod e 

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 the amoun t o f water i n 
them, givin g 1  to th e one containing 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 as wrong. 

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

She aske d th e child : "Wh y d o you thin k al l you r 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 onl y on e answe r 
was correct , wha t coul d hav e bee n th e consequence s fo r th e child' s immediat e 
learning? 

(ii) I f you were th e teache r i n thi s situatio n ho w woul d yo u reac t t o th e child ? Wor k 
with a  partner an d tak e turn s t o role-pla y 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 . 

Plenary discussio n 
Begin plenar y feedbac k b y asking one pai r what the y sa w as the mai n 'moral ' fro m thi s tale . 
Collect response s from others i f they have differen t point s t o make . 

For sub-task (ii ) as k another pai r t o report . Insis t o n a  statement o f what th e teache r woul d 
actually d o o r say rather tha n a  general indication . Collec t alternative s fro m othe r pairs . 
(Note: ther e i s more abou t using assessment informatio n t o help learnin g i n Module D) . 

Points to emphasis e 
It i s not enoug h fo r th e assessmen t t o be concerned wit h th e produc t o f work, thi s will 
not necessaril y revea l th e child' s thinking . 
The teache r i s in a  much bette r positio n t o help children' s learnin g whe n appropriat e 
formative assessmen t i s used. (Refe r t o background informatio n fo r Modul e A  t o 
reinforce th e meanin g o f formative assessment. ) 
Asking childre n t o explain thei r reasonin g orall y i s as much assessmen t a s i s asking fo r 
written answers . 
This kin d o f assessment does not com e a t th e en d o f teaching, jus t t o check o n wha t ha s 
been learned , bu t guide s the teachin g an d i s part o f it . 
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Task B 2 | 

This tas k draw s attention t o th e valu e o f having som e criteri a i n min d expresse d i n term s of 
what childre n wil l b e doing whe n the y ar e usin g variou s proces s skills or displayin g 
attitudes o r ideas . I t ask s participants t o consider, befor e referrn g t o example s o f criteria , 
what coul d b e assessed i n certain situation s an d the n t o do the sam e with criteri a i n mind . 
Thus i t i s important tha t th e criteri a (Resourc e 5 ) ar e no t distribute d befor e par t (i ) ha s 
been completed . 

Organisation: Participant s i n groups of four t o six . 

Materials needed : Task B l an d Resourc e 4 . Resource 5  to be distributed afte r completio n 
of part (i) . Sheets o f flip char t pape r and felt-ti p pens . 

Time: A t leas t 7 5 minutes i n all . Allow abou t 2 0 minutes fo r par t (i ) o f th e 
task, 1 0 minutes for readin g Resourc e 5 , then anothe r 2 5 minute s fo r 
part (ii) , with 2 0 minutes fo r plenar y feedback . 

Instructions: Introduc e th e tas k an d tel l th e participants : 
For par t (i) , read th e fou r episode s i n Resource 4  and brainstor m th e 
information tha t th e teache r coul d obtai n b y assessing i n th e way s 
indicated. Complet e th e tabl e indicate d o n a  large shee t o f paper . Pu t 
this on display befor e startin g par t (ii) . 
Then (  and onl y then ) rea d Resourc e 5 . 
Use th e criteri a t o lis t th e proces s skills , idea s and attitude s tha t migh t 
be assessed i n each episode . Use th e referenc e number s i n Resourc e 5 
for th e proces s skills and attitudes . Presen t finding s i n th e for m o f a 
large chart . 

Task B 2 

(i) Fo r each episod e i n Resourc e 4 , write down wha t th e teache r woul d b e abl e t o assess 
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 obtainabl e 1 

(ii) No w conside r th e example s of criteria fo r assessin g skills , attitudes an d concept s of 
primary childre n i n Resourc e 5 . List th e criteri a tha t migh t b e used fo r assessin g i n thes e 
situations. Complet e a  chart o f this kind : 

A 
B 
C 
D 

Process skill s Ideas Attitudes 

Plenary discussio n 

Display th e chart s an d allo w a  few minute s fo r reading . Loo k acros s th e displaye d answer s 
to par t (i) . Where i t i s not obvious , ask th e grou p t o explain ho w certai n informatio n coul d 
be obtained . 
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Do the sam e fo r answer s t o par t (ii) . Compare response s t o th e tw o parts. I t i s likely tha t 
there i s more detai l i n answer s t o par t (ii) . Ask participant s wh y the y thin k thi s is . 

Points to emphasis e 
In all fou r situation s ther e i s a great rang e o f information t o be gathered , especiall y abou t 
skills and attitudes . 
Each situatio n provide s opportunitie s fo r onl y a  few idea s t o be assessed , bu t the y al l 
provide a n opportunit y fo r a  number o f skills and attitude s t o be assessed . 
Teachers ca n us e many way s of collecting th e information . (Detail s o f these ar e take n u p 
in Modul e C) . 
Reading th e criteri a help s i n recognisin g th e rang e o f information tha t coul d b e 
collected. 
The valu e o f having criteri a i n mind i s felt befor e makin g a n assessment , no t jus t 
afterwards i n makin g judgements . 
In practice , t o be useful , criteri a hav e t o be carried o n th e head , no t writte n dow n a s a 
list on paper . There ar e other practica l matter s relatin g t o thi s ongoin g assessment tha t 
have t o be considered . Thi s link s t o Task B3. 

Task B 3 | 

At firs t i t seems quite impossibl e t o collec t informatio n a t th e leve l o f detail suggeste d fo r 
all pupils i n a  class. This tas k i s concerned wit h matter s relatin g t o th e practicalitie s o f 
assessing during teaching . 

Finding solution s t o thes e problem s require s a  further loo k a t wha t i s being assessed . A ke y 
points i s that i n an activ e scienc e programme , proces s skill s will  be used frequently an d 
there wil l be severa l opportunitie s fo r thei r assessment . O n th e othe r hand , concept s ar e 
tied t o th e particula r subjec t matte r i n each activit y an d hav e t o assesse d whe n thi s i s being 
considered. 

Organisation: Participant s i n groups of four t o six . 

Materials needed : Task B3. 

Time: Allo w a t leas t 3 0 minute s i n tota l fo r th e thre e part s of task . 

Instructions: Tel l participants to : 
Work ou t specifi c question s fo r par t (i) . 
In part s (ii ) an d (iii ) sugges t one o r two alternatives , indicatin g 
whether o r not th e idea s are based o n practice . 

Task B3 

First rea d thi s episod e 
One wee k befor e a  test , 7-year-ol d childre n ar e asked t o observe a  living spider closel y 
and tol d tha t th e tes t wil l be such tha t the y ca n answe r i t wel l i f they have observe d th e 
spider well . The childre n wil l answer 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 assess how wel l th e childre n hav e observe d th e spider . 
(ii) Imagin e yo u are the teacher . Ho w wil l you arrange fo r th e assessmen t t o tak e place ? 

How will  yo u plan 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 of children ? 
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Plenary discussio n 
For reporting sub-tas k (i) , proceed a s follows: 

- preten d yo u are th e chil d an d as k one group t o ask you the fiv e question s the y hav e 
prepared 

- answe r th e question s a s well a s you can , noticin g whethe r th e answe r reall y depende d 
on havin g observe d a  spider o r no t 

- afte r respondin g t o al l th e questions , discuss any questions tha t yo u though t di d no t 
depend o n observatio n 

- as k other group s t o review thei r question s i n the ligh t o f the point s made . 

For part (ii ) collec t response s from tw o groups and the n as k for an y additiona l point s o r 
comments o n wha t ha s been said . Remembering tha t th e childre n ar e aged 7 , i t i s likely 
that a  child's drawings need s t o be discussed with him o r her. A  possibl e approach i s to ask 
all th e childre n t o make drawings a t th e same tim e an d then , a t a  later time , to discus s 
each drawing wit h th e chil d an d t o ask probing questions . Older childre n migh t help i n a n 
assessment o f this kin d (se e Task B4) . 

For par t (iii ) collec t response s from tw o different group s and as k fo r comment s fro m others . 
Assumptions hav e t o be made abou t th e situation ; some suggestions migh t b e feasible i n 
certain circumstance s an d no t i n others . Keep the discussion t o genera l strategies . 
Particular difficultie s hav e t o be accommodated i n applyin g th e strategies . 

Points to emphasise 
When questionin g children , it' s importan t t o have i n min d wha t yo u want t o assess and 
to make sur e tha t th e question s d o require the m t o use or have use d th e particula r skil l 
or idea . 
The ke y t o solving th e practica l problem s i s planning wha t t o assess at th e same tim e as 
planning th e lesson . 
It's useful t o thin k i n term s of priorities for th e limite d amoun t o f 'on th e spot ' assessmen t 
that a  teacher ca n d o with a  large class . Observation o f practical skill s has to be done i n 
this way, but fortunatel y no t fo r al l th e children a t once . There shoul d b e severa l 
opportunities fo r thi s i f the childre n ar e often involve d i n practica l investigations . Thu s 
the assessmen t ca n b e spread ove r severa l lessons , with focu s o n on e grou p a t a  time, as 
suggested i n th e backgroun d information . 
For assessing ideas , i t i s usually possible t o use a combination o f questioning durin g 
discussion o f thei r wor k an d settin g som e written task s tha t ar e designed t o reveal thei r 
ideas and whic h ca n b e answered b y writing o r drawing. (Ther e i s more abou t thi s i n 
Module C. ) 
The childre n ca n ofte n help . This brin g us to th e nex t task . 

Task B4 

Involving childre n i n assessing thei r ow n work ha s many advantage s fo r thei r learning . To 
obtain th e benefits , however , th e involvemen t ha s t o go beyond havin g childre n mar k thei r 
own o r each other' s answer s righ t o r wrong. Taking part i n assessmen t ca n b e a  means of 
positive an d helpfu l feedbac k t o th e children , enablin g the m t o understand th e learnin g 
objectives. Al l o f this require s planning an d take s time. This tas k helps teacher s t o decid e 
the benefit s o f spending tim e i n thi s way. 

Organisation: Participant s i n groups of four t o six . 

Materials needed : Task B 4 (als o B3 i f not alread y available ) fli p char t pape r an d pens . 

Time: Allo w a t leas t 3 0 minutes i n tota l fo r th e thre e part s o f the task . 
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Instructions: Introduc e th e tas k b y telling participant s : 
For part (i ) conside r wha t i s desirable an d no t jus t wha t i s current 
practice. 
Part (ii ) will  mea n thinkin g abou t rea l situations . 
For part (iii ) conside r th e circumstance s wher e ther e ar e advantage s 
and disadvantages . 
In part (iv ) gathe r idea s are based o n practice . 

Task B4 

(i) I n th e episod e i n B 3 i n wha t way s might th e childre n tak e par t i n assessing thei r 
own work 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 be modified i n ver y larg e classes ? 
(iii) Wha t advantage s an d disadvantage s d o you see 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? 

Plenary discussion 
Ask on e group t o give responses t o (i ) an d lis t these o n a  flip chart . As k othe r group s t o 
give idea s which ad d t o th e list . Fo r (ii ) lis t advantages an d disadvantage s o n a  flip chart , 
taking point s fro m eac h group . For (iii ) th e example s should b e take n fro m practice ; avoi d 
going over possibilitie s gathered i n (i) . 

Points to emphasis e 
Involving pupil s i n assessment provide s the m wit h feedbac k o n thei r achievements , 
but th e mor e importan t ai m i s to enabl e the m t o understand th e objective s o f thei r 
learning. Unless thi s happens, th e proces s becomes mechanica l an d wil l not hel p t o 
motivate learning . 
Avoid childre n bein g involve d i n givin g themselve s mark s an d comparin g the m 
with others . 
Pupil self-assessmen t i s helped b y teacher s explaining wha t sort s of things the y ar e 
looking fo r i n children' s wo k an d discussin g the assessmen t o f i t i n thes e terms . 
Children shoul d b e given a n opportunit y t o comment o n thei r work , tha t is , to say wha t 
they lik e and don' t lik e abou t i t and ho w the y migh t improv e it . 
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Background information 

Assessment as an integral par t of teaching and learnin g 

There ar e thre e importan t points : 
Opportunities fo r childre n t o develop an d us e thei r idea s and skill s and fo r positiv e 
attitudes t o b e fostered shoul d aris e frequently i n children' s activities . Thus thes e sam e 
activities provid e opportunitie s fo r assessmen t o f th e ideas , skills and attitudes . 
Teachers nee d t o know wher e childre n ar e i n thei r developmen t i n orde r t o provid e 
activities whic h ar e t o help thei r progres s and no t b e to o fa r ou t o f thei r reach , no r to o 
easy and s o boring . 
It i s important t o keep i n mind tha t th e purpos e o f ongoing assessmen t i s to gathe r 
information whic h ca n b e used t o help learnin g at  the  time, an d whic h ca n contribut e t o 
a recor d o f performance whic h wil l infor m longe r ter m planning . Gatherin g informatio n 
to be used i n teachin g i s the ai m t o emphasise, since i f it i s carried ou t thoroughly , th e 
creation o f a record i s a straightforward matte r (se e Module E) . However, th e revers e i s 
not true : the collectio n o f information fo r a  record doe s not necessaril y mea n tha t i t 
helps teachin g an d learning . 

Seen i n thi s way , good teachin g requires  assessmen t t o be part o f it , an d no t adde d o n a s an 
after thought . Thu s planning fo r assessmen t become s par t o f planning fo r teaching . 

Planning assessment as part of teaching 
Gathering informatio n whe n th e appropriat e opportunit y i s there -  an d thu s avoidin g 
having t o se t up specia l task s - mean s planning th e assessmen t a s part o f the lesso n 
planning. The pla n should tak e accoun t o f the frequenc y o f opportunities fo r assessin g 
different aspect s an d th e potentia l fo r usin g the information . 

Opportunities (should ) aris e frequently fo r childre n t o use process skills . Most scienc e 
activities shoul d involv e childre n i n thinkin g an d doin g an d thu s provid e th e teache r wit h 
opportunities t o assess the children' s proces s skills . All activitie s shoul d involv e childre n i n 
thinking an d usin g most o f the process skills . I f this i s so then i t means tha t i t i s no t 
necessary t o asses s all childre n a t a  particular time . I t i s better t o observ e a  small number o f 
children thoroughl y throughou t a n activit y s o as to achiev e a  detailed pictur e o f their skill s 
than t o attemp t t o cover a  larger number mor e superficially . 

It may  tak e tw o or three month s t o complete th e observatio n o f al l th e childre n i n th e 
class, and i t wil l mea n tha t differen t childre n ar e assessed whe n carryin g ou t differen t 
activities. This i s not a  problem i n th e contex t o f ongoing assessmen t fo r tw o main reasons . 

Since n o compariso n i s being mad e betwee n childre n then , providin g th e activitie s 
give a n opportunit y fo r th e skill s to be used , on e activit y contex t i s as good a s 
another. (I f the purpos e were t o assign a  grade o r labe l t o th e childre n the n th e 
variation i n conten t o f the activitie s woul d b e a  source o f error i n th e results , bu t 
when observation s ca n b e repeated an d th e purpos e i s to help th e children' s learning , 
it i s not a  problem. ) 
The skill s we are concerned wit h ar e ones whic h ar e assume d t o b e generall y 
applicable an d so , again, i t i s the cas e tha t on e contex t i s as valid a s another, give n 
that the y provid e simila r opportunit y fo r skill s to be used . This i s not t o deny th e 
context-dependence o f the us e of skills, however, an d wit h thi s i n mind i t should b e 
emphasised tha t n o on e activit y alon e i s sufficient t o give a  reliable assessment . 
Observations shoul d b e made durin g variou s activitie s ove r a  period o f time . 

When i t comes t o assessin g children' s ideas , th e opportunitie s ar e fa r les s frequent. Idea s ar e 
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linked t o the subjec t matte r an d particula r idea s wil l ten d t o be expressed i n activitie s 
relating t o the appropriat e subjec t matter . Thu s th e opportunitie s t o assess ideas have t o be 
taken whe n the y occur . This mean s assessing a s many pupil s a s are working on tha t subjec t 
matter a t any on e time . Fortunately i t i s far mor e feasibl e t o use the product s o f children' s 
work fo r assessin g idea s than i t i s for assessing process skills . Children's reports , other writin g 
and drawin g and othe r product s can be collected an d studie d afte r th e event . This i s not t o 
deny the importanc e o f the context , whic h shoul d b e noted , an d th e adde d valu e tha t come s 
if the wor k ca n b e discussed wit h th e pupils . 
Note: The stud y o f specific method s o f assessing skills and idea s is the subjec t o f Module C 
and i s not pursue d furthe r here . 

Involving children i n assessing their wor k 
Involving childre n i n thei r assessmen t mean s tha t the y mus t kno w wha t ar e th e aim s of 
their learning . Communicating thes e aim s for scienc e i s not easy , but th e reward s of 
successfully attemptin g i t are quite considerable , no t onl y fo r help i n assessment , bu t th e 
potential fo r self-directio n i n learning . Direc t communicatio n o f complex learnin g 
objectives an d criteri a o f achievement i s unlikely t o be successful . Fo r example , childre n 
may not b e able t o define  what i t means t o draw a  conclusion fro m evidence , but a t th e 
same tim e the y wil l b e able t o do it , t o dra w conclusion s fro m evidenc e i n th e cours e o f 
their activities . Such thing s ar e understoo d b y children throug h experienc e an d examples . 

Ability i n self-assessmen t ha s to be developed slowl y an d i n a n accepting an d supportiv e 
atmosphere. I t take s tim e t o work throug h severa l stage s befor e childre n ar e able t o appl y 
to thei r wor k anythin g lik e th e criteri a whic h thei r teache r woul d apply . Teacher s 
communicate wha t i s valued an d expecte d i n thei r comment s o n children' s work . Childre n 
pick thes e u p and us e the m implicitl y i n judging an d makin g comments o n thei r ow n work . 
This being so , i t i s important t o ensure tha t suc h comment s reflec t wha t i s of real value t o 
children's learning . 

There ar e two mai n strategie s which ca n b e used i n combinatio n t o work toward s mor e 
explicit discussion o f criteria for judging wor k an d usin g th e result s to improv e achievement . 
They bot h tak e u p some class time an d thi s has t o be justified i n term s of the benefits . 

1 Startin g from the children's judgement o f their wor k 
The proces s can begi n usefull y i f children from  abou t th e ag e of eight ar e encouraged t o 
select thei r 'best ' wor k an d t o put thi s i n a  folder o r bag. Par t o f the tim e for 'bagging ' 
should b e set aside fo r th e teache r t o tal k t o each chil d abou t wh y certain piece s of wor k 
were selected . The criteri a whic h th e childre n ar e using wil l become clear . These shoul d 
be accepted an d the y ma y have message s for th e teacher . Fo r example i f work seem s t o b e 
selected onl y on th e basi s of being 'tidy ' and no t i n term s o f content, the n perhap s thi s 
aspect i s being over-emphasise d b y the teacher . 

At firs t th e discussion shoul d onl y b e t o clarif y th e criteri a th e childre n use . 'Tell m e wha t 
you particularly like d abou t thi s piece o f work?' Gradually i t wil l be possible t o sugges t 
criteria withou t dictatin g wha t th e childre n shoul d b e selecting . This ca n b e done throug h 
comments o n th e work . 'Tha t wa s a very goo d way o f showing your results , I  could se e a t a 
glance how quickly eac h plan t grew' , 'I' m gla d you thin k tha t wa s your bes t investigatio n 
because althoug h yo u didn' t ge t th e resul t yo u expected , yo u did i t very carefull y an d mad e 
sure tha t th e resul t wa s fair. ' 

Through suc h a n approac h a s this childre n may  begin t o shar e an understandin g o f th e 
objectives o f thei r work , an d wil l be abl e t o comment usefull y o n what the y hav e achieved . 
It the n become s easie r t o be explici t abou t furthe r target s an d fo r th e childre n t o recognis e 
when the y hav e achieve d them . This the n turn s int o th e secon d strategy . 
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2 Startin g from the teacher's objectives 
This ca n star t i n a  simple way as when a  teacher migh t say , 'I wil l b e lookin g for.. . 
in you r work today' . Followin g o n from thi s i t may wel l be a good us e of learning tim e t o 
discuss differen t way s of going about a  task t o achieve wha t th e teache r want s an d wha t th e 
children thin k woul d b e the bes t wa y to tackl e somethin g an d why . A clas s of 9-year-old s 
readily cam e u p wit h th e home trut h (abou t a  project o n th e planets ) tha t 'i f we just cop y 
the book , w e don't reall y understand it ' and propose d tha t the y shoul d rea d firs t an d the n 
put dow n wha t the y thought . Th e teache r adde d t o this , 'Yes, then yo u wil l also be mor e 
careful t o understand wha t yo u read i n a  book an d tha t wil l help you wheneve r yo u use 
books t o fin d information' . 

It i s not eas y for anyon e t o stand bac k fro m specifi c learnin g t o examine th e process  of 
learning itsel f an d youn g children ar e no t ofte n abl e t o do this , but a  gentle mov e i n thi s 
direction ca n hel p the m realis e th e poin t o f what the y ar e doing. Teachers o f older pupil s 
can mor e explicitl y shar e with the m th e criteri a the y use both i n assessin g practical skill s 
and markin g writte n work . One scienc e teacher , fo r example , did thi s by writing his own 
account o f a  class investigatio n an d distributin g copie s for th e pupil s t o mark , lookin g fo r 
particular features . I t le d to livel y discussion an d a  keener understandin g o f what wa s 
expected i n thei r ow n accounts . 

Benefits for the children's learnin g 
Self-assessment, whe n childre n ar e judging thei r ow n work, gives them immediat e feedbac k 
on wha t the y hav e achieved . The y do not hav e t o wai t for thei r teache r t o tel l the m o r for 
their wor k t o b e marked . 

The communicatio n o f criteria fo r judging thei r work , by one strateg y o r anothe r enable s 
them t o see  what the y should b e aiming for , i.e . t o realise implicitl y o r explicitly th e 
learning objectives . 

Information o f thi s kin d also helps i n encouragin g childre n t o share responsibilit y fo r thei r 
learning. Fo r thi s the y have t o be aware o f what the y ar e expected t o achieve i n thei r work . 

Sharing responsibilit y fo r learnin g necessaril y mean s tha t th e teache r ha s t o be aware of 
how th e childre n fee l abou t thei r work . Interes t i n children' s feeling s an d view s on thei r 
learning ha s t o b e sincere . Children ar e no t take n i n by the superficia l interes t o f thei r 
teacher, fo r i t wil l b e betrayed b y manner an d ton e o f voice a s well a s by whethe r 
anything happen s a s a result. A  genuin e interes t create s an atmosphere i n which children' s 
own idea s are encourage d an d take n a s a starting point , where effor t i s praised rathe r tha n 
only achievement , wher e valu e i s attached t o each child' s endeavours. I n thi s atmosphere , 
a chil d wh o does no t achiev e a s well as others wil l not b e ridiculed. The rang e o f activitie s 
available make s allowance s fo r differences i n th e abilit y o f the children , an d th e teacher' s 
interest an d approac h result s i n th e involvemen t o f children i n thei r wor k an d thei r 
own learning . 

26 Modul e B  B 9 



Assessment in Primary School Science 

Methods of ongoing assessment by teachers 

WORKSHOP LEADER' S NOTE S 

Aims 

The activitie s o f thi s modul e ai m t o promote discussio n an d understandin g o f method s 
which ca n b e used b y teacher s t o conduc t ongoing , formativ e assessmen t o f pupils, tha t is , 
to carry ou t assessmen t an d t o use the result s as part o f teaching . The interpretatio n an d 
use of the result s i s the focu s o f Module D . In th e presen t modul e th e mai n method s fo r 
assessing skill s and idea s are discussed . 

Objectives 
1. Identification o f the advantage s and disadvantage s o f using a checklist o f criteria fo r 

observing pupil s during practica l work . 
2. Recognition o f th e type s of question tha t teacher s ca n as k t o assess pupils' ideas . 
3. Consideration o f how drawing and writin g can b e used fo r ongoin g assessment . 
4. Recognition o f the value of collaborative grou p work an d o f the possibility o f group 

assessment. 

Task C 1 

This tas k consider s observatio n a s a means of gathering informatio n fo r assessment . Fo r 
science, observation ha s an importan t rol e i n assessment , particularl y fo r proces s skills . 
However i t has disadvantages i n practice an d s o should b e use d where n o othe r wa y of 
assessing i s as useful. I n thi s tas k th e us e of observation i s considered fo r assessin g tw o 
aspects o f scientific achievemen t -  pupils ' skil l i n observing  and i n investigating.  Th e tas k 
also enables participant s t o consider th e valu e o f using a  checklis t (fro m Resourc e 5 ) t o 
assist i n th e assessment . 

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

Materials needed : Task C1 , Resources 5  and 6 . 

Time: Allo w a t leas t 2 0 minutes fo r participant s t o work i n group s t o produc e 
agreed answer s t o the question s an d the n 3 0 minutes fo r a  plenar y 
discussion. 

Instructions: Tel l participant s to : 
Imagine the y wer e th e teache r o f the clas s described i n Resource 6  an d 
consider wha t informatio n the y coul d obtai n b y observing th e 
children, usin g sections o n observing  and investigating  from Resourc e 5 . 
Consider whethe r usin g th e criteri a i n Resourc e 5  as a checklist i s of 
help i n assessing by observation . 
Consider th e advantage s an d disadvantage s o f using observation fo r 
assessing science, includin g th e problems o f very large classes . 
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Methods of ongoing assessment by teachers 

WORKSHOP LEADER' S NOTE S 

Aims 

The activitie s o f thi s modul e ai m t o promote discussio n an d understandin g o f method s 
which ca n b e used b y teacher s t o conduc t ongoing , formativ e assessmen t o f pupils, tha t is , 
to carry ou t assessmen t an d t o use the result s as part o f teaching . The interpretatio n an d 
use of the result s i s the focu s o f Module D . In th e presen t modul e th e mai n method s fo r 
assessing skill s and idea s are discussed . 

Objectives 
1. Identification o f the advantage s and disadvantage s o f using a checklist o f criteria fo r 

observing pupil s during practica l work . 
2. Recognition o f th e type s of question tha t teacher s ca n as k t o assess pupils' ideas . 
3. Consideration o f how drawing and writin g can b e used fo r ongoin g assessment . 
4. Recognition o f the value of collaborative grou p work an d o f the possibility o f group 

assessment. 

Task C 1 

This tas k consider s observatio n a s a means of gathering informatio n fo r assessment . Fo r 
science, observation ha s an importan t rol e i n assessment , particularl y fo r proces s skills . 
However i t has disadvantages i n practice an d s o should b e use d where n o othe r wa y of 
assessing i s as useful. I n thi s tas k th e us e of observation i s considered fo r assessin g tw o 
aspects o f scientific achievemen t -  pupils ' skil l i n observing  and i n investigating.  Th e tas k 
also enables participant s t o consider th e valu e o f using a  checklis t (fro m Resourc e 5 ) t o 
assist i n th e assessment . 

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

Materials needed : Task CI , Resource s 5  and 6 . 

Time: Allo w a t leas t 2 0 minutes fo r participant s t o work i n group s t o produc e 
agreed answer s t o the question s an d the n 3 0 minutes fo r a  plenar y 
discussion. 

Instructions: Tel l participant s to : 
Imagine the y wer e th e teache r o f the clas s described i n Resource 6  an d 
consider wha t informatio n the y coul d obtai n b y observing th e 
children, usin g sections o n observing  and investigating  from Resourc e 5 . 
Consider whethe r usin g th e criteri a i n Resourc e 5  as a checklist i s of 
help i n assessing by observation . 
Consider th e advantage s an d disadvantage s o f using observation fo r 
assessing science, includin g th e problems o f very large classes . 
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Task C1 

Working a s a group, answer questions (i) , (ii ) an d (iii ) an d b e prepared t o share you r 
answers with othe r groups . 

(i) Rea d th e accoun t i n Resource 6 . Imagine yo u are the teacher . B y observing th e 
children, wha t woul d you be able to find ou t i n relation t o the section s in Resource 5 
on observing  and investigating ? 

(ii) T o what exten t d o you think th e list s of criteri a woul d hel p you , as 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 children b y observin g 
them? 

Plenary discussion 
Ask on e grou p t o report answer s to question (i ) an d other s t o add point s no t alread y made . 
Repeat wit h othe r group s for (ii ) an d (iii) . 

Points to emphasise 
The focu s ha s bee n o n tw o process skills only i n order t o reduce th e burde n i n the task . 
However i t i s useful t o not e tha t informatio n relevan t t o al l the skill s can b e collected i n 
the sam e way, although som e can be assessed throug h pupils ' records . 
Look a t th e attitude s i n Resource 5 . Note tha t i t would be difficul t t o assess these excep t 
through observatio n an d discussio n wit h pupils . 
The mai n valu e o f having th e lis t of statements o f what pupil s do, as in the list s i n 
Resource 5 , i s to give a  focus t o observation , t o indicat e wha t t o loo k for . Without this , 
observation b y the teache r will  be less efficient. A t th e sam e tim e th e list s should no t 
blinker th e teache r t o other aspect s of the children' s behaviour . 
Among th e disadvantage s o f using observation wil l be the tim e needed t o use a  checklis t 
of criteria i n practice . For this reason th e checklis t i s best see n a s a way of preparin g 
oneself fo r wha t t o loo k fo r an d i t should, wit h a  little practice , become internalise d a s a 
mental checklist , no t on e o n paper . 
When startin g t o use thi s as a method fo r assessin g i t i s wise to selec t a  few skill s an d 
attitudes only . When thes e have become routine , i n th e hea d rathe r tha n o n paper , the n 
others can b e added . 
Observing i s not jus t looking , but listening . I t can b e enhanced b y asking certain kind s 
of questions s o that wha t i s heard reflect s childre n an d skill s ideas . This take s us to th e 
next task . 

Task C2 

The tw o parts o f this tas k tak e u p the subjec t o f the kind s o f questions tha t th e teache r 
might as k pupils i n th e contex t o f assessing to help learning . This mean s tha t interes t i s in 
what th e pupil s think , whethe r correc t o r not. Onc e thi s i s known, the n th e teache r ca n 
take som e actio n t o help childre n develo p thei r ideas . So questioning i s an importan t 
aspect o f assessment . 

Organisation: Participant s i n pairs for par t (i ) an d i n group s of four t o si x for par t (ii) . 

Materials needed : Tas k C2 , Resource 7 , a sealed matchbo x wit h tw o smal l object s insid e -
one fo r eac h pair . 

Time: Allo w a t leas t 3 0 minutes i n tota l fo r th e tw o parts o f the task . 
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Instructions: Tel l participant s to : 
Work i n pair s fo r par t (i) . Each perso n i n tur n i s to handle th e 
matchbox without  talking  and decid e wha t migh t b e inside . Then the y 
each thin k u p three question s which the y wil l ask th e othe r t o tr y t o 
find ou t wha t th e othe r perso n thinks  is inside. 
They as k each othe r thei r question s i n turn an d the n discus s whic h 
questions wer e bes t fo r finding ou t th e other' s idea . 
In par t (ii ) conside r th e question s i n Resource 7 . Divide the m int o 
two groups :  those yo u think mor e helpfu l fo r assessmen t a s part o f 
teaching an d thos e les s helpful fo r thi s purpose . 

Task C2 

(i) Divid e int o pairs . Each pai r has a  sealed matchbox . Neithe r o f you knows what i s 
inside th e matchbox . Handl e i t and for m you r own 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 should 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 group s o f different kinds  of questions (ignorin g th e 
subject matter) . D o thi s i n any way you thin k 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 thi s purpose . 
Record you r resul t usin g th e number s o f the question s an d writ e thes e o n a  large 
piece o f paper . 

Plenary discussion 
Go straigh t int o th e feedbac k fro m sub-tas k (ii ) sinc e point s arisin g from (i ) wil l b e 
included i n th e discussion . Ask eac h grou p t o display thei r result s using th e number s o f th e 
questions i n Resource 7 . Invite everyon e t o loo k fo r pattern s acros s the lists . Where ther e 
are large difference, as k one grou p t o explain th e basi s for thei r division o f the questions . 

Points to emphasis e 
The purpos e o f asking questions i n th e contex t o f ongoing assessmen t i s to ge t a n 
answer. Therefore ther e i s no poin t i n askin g questions i n suc h a  way tha t childre n ar e 
unable t o answer . Thus th e form o f the questio n i s important a s well a s the content . 
If there ha s been a  separation o f questions int o thos e whic h requir e mor e tha n a  single 
correct answe r an d thos e whic h as k fo r on e answer , introduc e th e distinction betwee n 
open and closed  questions. eg 6, 8  and 13  ar e closed whils t 5 , 7  and 1 5 are open . 
Similarly, poin t ou t th e differenc e betwee n question s which as k for 'wha t th e pupil s 
think' an d thos e whic h requir e the m t o know th e righ t answer . Fo r example, question s 
2, 7 , 9, ask fo r wha t th e children' s idea s are and ca n b e answered whethe r o r not th e 
'right' answe r i s known. These ca n b e called person-centred ' questions . Questions 5 , 12 , 
and 14 , although open , canno t b e answere d unles s you thin k yo u know th e righ t answer . 
Children ofte n giv e no answe r whe n the y fee l tha t the y have t o give th e righ t one an d 
may no t kno w it . (Se e backgroun d information. ) 

It i s important t o ask ope n an d person-centre d question s t o find ou t wha t childre n ar e 
thinking s o that th e teache r know s where the y ar e i n developin g ideas . Thus th e 
questions wil l b e th e mos t usefu l fo r assessmen t purposes . 
Sometimes childre n ca n draw thing s whic h the y can' t explai n s o well only i n words . 
This lead s t o th e nex t subjec t an d task . 
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Task C3 

Drawings ca n b e a  good wa y of enabling childre n t o express thei r ideas , particularly i f the y 
are annotate d an d i f possible discusse d wit h th e children . Thi s tas k give s participants a n 
opportunity t o explore th e us e of drawing bot h i n thei r ow n experience an d throug h 
discussing children' s drawings . 

Organisation: Participant s i n pair s for par t (i ) an d i n groups o f four t o six for par t (ii) . 

Materials needed : Task C3 , for eac h grou p a  clockwork to y o r home-made elasti c ban d 
cotton ree l 'tank' , Resourc e 8  to be distributed after  sub-task (i ) ha s 
been completed . 

Time: Allo w a t leas t 30 minutes i n tota l fo r th e tw o parts o f the task . 

Instructions: Tel l participant s to : 
Work i n pairs at th e start . Watc h th e clockwor k to y o r 'tank ' afte r i t 
has been woun d u p and then , withou t discussin g i t with anyone , mak e 
a drawing which show s how you understand th e wa y i t works. Don' t 
write an y word s on it . 
Exchange drawing s with you r partner an d as k eac h othe r question s t o 
help yo u t o understand th e other' s idea s about th e mechanism . The n 
annotate you r drawings with label s to answer th e question s yo u wer e 
asked. 
Show you r drawing t o another pai r an d loo k a t theirs . 
For part (ii ) loo k a t th e drawin g i n Resource 8  and, workin g a s a 
group, answer th e questions . 

Task C3 

(i) Win d u p the to y o r 'tank' , se t i t movin g 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 move 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 understand his/he r drawin g o f how 
the to y i s moving. Now le t you r partner questio n yo u abou t you r drawing. Then ad d 
labels and annotatio n t o your drawings tha t answe r th e question s yo u have bee n 
asked. As a  pair, exchang e you r annotated drawing s with anothe r pai r and see  how 
well yo u can understan d thei r drawings from th e star t afte r the y have bee n 
annotated. 

(ii) Loo k 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? Discus s how yo u woul d se t u p the task s fo r 
these childre n s o tha t the y annotate d thei r drawing s t o show thei r ideas . 

Plenary discussio n 
There i s no nee d fo r plenar y feedbac k fo r par t (i) . For part (ii ) collec t th e result s from on e 
group about wha t idea s are revealed i n th e drawings . Ask othe r group s t o add anything . 
Then as k anothe r grou p t o say how the y woul d se t up the task s so that th e childre n 
annotated thei r drawing s i n a  way which showe d thei r ideas . 

Points to emphasis e 
The us e o f words enable s th e teache r t o be clea r abou t wha t th e drawin g means . I n 
drawing 1  the chil d appear s t o see tha t a  'line ' connects th e cog s to each other . I f thi s 
were no t state d explicitl y i t migh t b e difficult t o interpre t th e lin e betwee n th e cog s as 
indicating th e child' s ide a abou t ho w on e co g makes another g o round. I n drawing 2  th e 
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labels only giv e th e name s o f the parts , whils t th e description abov e indicate s tha t th e 
child ha s begun t o develop idea s abut energ y bein g used an d use d u p i n movement . 
Drawing 3  i s another exampl e o f an adde d descriptio n revealin g th e child' s ideas . The 
drawing itsel f indicate s tha t th e chil d i s aware tha t vibration s pas s along th e string . Bu t 
in th e writin g i t becomes clear tha t th e chil d consider s th e soun d travellin g a s 
vibrations onl y alon g th e strin g and bein g 'transferre d bac k t o a  voice ' i n th e yoghur t 
pot. 
The mai n poin t t o note i s that th e drawin g tas k needs t o be se t so that th e chil d trie s t o 
explain wha t i s happening an d no t jus t t o represent wha t ca n b e seen. For example, th e 
child wh o drew th e telephon e ma y no t hav e include d th e vibration s i f (s)he ha d bee n 
asked jus t t o 'draw th e strin g telephone' . This drawing was made i n response t o th e 
request: 'mak e a  drawing t o show how yo u think th e soun d get s from on e en d o f th e 
telephone t o th e other' . There i s a small but importan t differenc e betwee n thes e requests . 
The point s mad e abou t questionin g i n Task C2 ar e also relevant t o setting drawin g 
tasks. I t should b e made clea r t o th e chil d tha t th e teache r want s t o know wha t th e 
child think s i s happening. 

Task C4 

Children's writin g wil l always be an importan t vehicl e fo r assessing thei r idea s and skills . 
It als o has a  valuable rol e i n helping th e chil d t o clarify idea s and fo r communicatio n 
between pupil s as well as between pupi l an d teacher . This tas k give s an opportunit y t o 
consider thi s and goe s on t o discuss th e implication s fo r assessin g group effort . 

Organisation: Participant s wor k alon e fo r par t (i) , in pairs for par t (ii ) an d i n groups of 
four t o six for par t (iii ) t o (v) . 

Materials needed : Task C4 . 

Time: Allo w 5  minutes fo r sub-tas k (i ) abou t anothe r 5  for sub-task (ii ) an d 
then abou t 3 0 minutes fo r th e res t o f the task . 

Instructions: Tel l participants : 
For sub-task (i ) spen d exactl y 5  minutes workin g i n silenc e an d alone . 
Then exchang e paper s with a  partner an d reflec t o n whethe r yo u gai n 
anything fro m his/he r ideas . 
Discuss as a group th e implication s fo r how children' s writin g can b e 
used t o assis t thei r understandin g an d developmen t o f ideas. 
Turn t o th e subjec t o f group working mor e generall y i n sub-task (iv ) 
addressing eac h o f the question s i t poses. 
On th e assumptio n tha t ther e ar e benefits fro m collaborativ e grou p 
working conside r th e implication s fo r teachin g an d assessmen t a s par t 
of teaching . 
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Task C4 

(i) Workin g alone , for n o mor e tha n 5  minutes, writ e down 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 neighbour . Conside r whethe r thi s help s 
your own understandin g an d answer s any o f your questions . 

(iii) Discus s a s a group th e implication s o f this for askin g childre n t o writ e i n science an d 
the us e made o f their writin g i n class activities . 

(iv) Reflec t o n th e experienc e o f working i n a  group in th e task s i n thi s module : 
- Ho w wel l did th e grou p work together ? 
- Wha t wer e the reason s for thi s (workin g wel l or not) ? 
- Ho w did yo u fee l whe n workin g alone 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 the implication s o f the grou p interaction s fo r th e performanc e an d learnin g 

of individuals . Is there a  case for assessing a group of children a s a whole i n a 
particular activity ? 

Plenary discussion 
Briefly as k one pai r t o share views on sub-task s (i ) an d (ii) , avoiding detail s o f the content , 
but askin g abou t th e impac t o f having t o write down ideas . Ask the m t o say : 
- Di d the y fee l tha t the y found ou t anythin g abou t thei r ow n (mis)understandin g o f 

the subject ? 
- Di d i t raise questions whic h the y woul d no w lik e to have answered ? 
- Wer e the y surprise d tha t the y did / did not kno w something ? 

Ask on e grou p to report o n sub-task (iii ) an d ad d idea s from othe r groups , creating a  lis t of 
ideas for usin g children' s writin g i n science . After discussio n as k anothe r grou p t o commen t 
on th e outcom e o f sub-task (iv ) an d tak e points o f disagreement o r expansion fro m others . 
Repeat fo r sub-tas k (v) . 

Points to emphasise 
It i s important t o pay attention t o th e way writing task s are se t fo r children . A s i n 
drawing, th e tas k shoul d b e set so that i t asks the childre n t o give thei r ow n ideas . 
Asking fo r writin g a s a routine bu t no t using  the writing , ca n b e a  deterrent t o som e 
children's enthusias m fo r science . Thus th e writin g should hav e a  clear purpose fo r th e 
children, an d a n eviden t intende d readershi p (se e other point s unde r communication  i n 
the backgroun d informatio n fo r Modul e D) . 
Task (iv ) i s a brief on e whic h ask s participants t o reflec t o n thei r ow n thinkin g an d 
actions an d the n t o conside r a n equivalen t situatio n affectin g childre n i n class . I t i s no t 
intended t o be a  basis for criticis m o f any o f the groups . 
Note th e bi g difference betwee n collaborativ e workin g i n groups , when al l member s 
combine effort s t o produce a  single outcome, an d sittin g i n a  group with other s bu t 
working o n a  task individually . I n schools rea l collaborativ e learnin g i s rare, partl y 
because teacher s ar e afrai d tha t som e childre n wil l be doing al l th e wor k an d other s 
none. This i s a major issu e to be overcome . 

32 I  Modul e C C6 



Assessment i n Primary Schoo l Science 

When ther e i s group work goin g on , teacher s usuall y have littl e difficult y i n assessin g th e 
contribution o f individuals t o th e wor k whethe r collaborativ e o r individual . Howeve r i n 
certain contexts , where genuine collaborativ e wor k i s going on , i t i s worth questionin g 
whether i t i s always necessary t o assess individuals . I f the purpos e i s to help th e grou p 
along the n th e group migh t wel l b e th e focu s o f the assessmen t fo r formativ e purposes . 
This coul d b e particularly relevan t wher e ther e ar e very larg e classes . The purpos e o f th e 
assessment ha s to determine ho w i t i s carried out , o f course, an d whe n i t migh t b e 
appropriate t o assess children a s groups and whe n i t would no t be . 
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Background information 

Teachers' questions 

Productive and unproductiv e question s 
Some importan t distinction s betwee n differen t kind s o f question ar e made by Jos Elstgeest , 
drawing attention t o th e timin g a s well a s the conten t o f the questions . He gives th e 
following exampl e o f an unproductiv e an d a  productive question : 

A chil d wa s reflecting sunligh t ont o th e wal l with a  mirror . Th e teache r asked : 'Wh y 
does th e mirro r reflec t sunlight? ' The chil d had n o way o f knowing, fel t ba d abou t i t an d 
learned nothing . Ha d th e teache r asked : 'What d o you get when yo u stand twic e a s far 
away from th e wall? ' the chil d woul d have responded b y doing jus t that , an d would hav e 
seen th e answe r reflected o n th e wall . 

(Elstgeest, 1985 , P36) 

The teacher' s reason fo r askin g thi s question i s not clea r and ma y no t hav e been though t 
out. Man y question s o f this kind emerg e from wha t Elstgees t call s the 'testin g reflex' . Th e 
impulse t o ask such question s has t o be controlled an d th e purpos e o f questions mor e 
clearly worked out . Elstgees t suggeste d dubbed th e 'testing ' question s a s unproductive and 
suggested th e followin g sequenc e o f productive questions, which roughl y correspon d wit h 
the orde r i n which the y coul d b e used t o encourage a  child's investigation : 

Attention-focusing questions,  whic h hav e th e purpos e o f drawing children' s attention t o 
features whic h migh t otherwis e b e missed . 'Hav e yo u noticed...? ' 'Wha t d o you think o f 
that?' These question s ar e one s which childre n ofte n suppl y fo r themselve s and th e 
teacher ma y have t o raise them , onl y i f observation i s superficial an d attentio n fleeting . 
Measuring and counting questions - 'Ho w much? ' and 'Ho w long? ' take observation int o 
the quantitativ e an d la y a foundation fo r th e nex t typ e o f question . 
Comparison questions - 'I n wha t way s are thes e leave s different?' 'Wha t i s the sam e abou t 
these tw o pieces o f rock?' draw attention t o patterns an d la y the foundatio n fo r usin g 
keys and categorisin g object s an d events . 
Action questions  such a s - 'Wha t happen s i f you shine ligh t fro m a  torch ont o a  worm?' o r 
'What happen s whe n yo u pu t a n ic e cube int o warm water? ' are th e kinds o f question 
which lea d t o investigations . There ar e also some usefu l actio n question s suggested i n 
Harlen an d Jelly (Developing  Primary Science, Longman, 1997) . 
Asking problem-posing questions gives children a  challenge an d leave s the m t o work an d 
how t o meet it . Questions suc h a s 'Can yo u find a  way to mak e you r string telephon e 
sound clearer? ' 'How ca n yo u make a  coloured shadow? ' require childre n t o hav e 
experience o r knowledge whic h the y ca n appl y i n tackling them . Without suc h 
knowledge th e questio n may  not eve n mak e sense t o th e children . I t i s in relation t o thi s 
point tha t th e matte r o f the righ t tim e for a  question arises . 

Elstgeest use s this anecdot e t o illustrat e th e importanc e o f choosing th e righ t momen t fo r a 
particular typ e of question : 

I once aske d a  class of children, 'Ca n yo u make you r plant gro w sideways? ' For a shor t 
time the y had bee n studyin g plants growing i n tins , pots , boxes and othe r contraption s 
made o f plastic bags . I  was just a  littl e to o anxious an d to o hasty and , quit e rightly , I 
got th e answers , 'No w e can't' . S o we patiently continue d wit h score s of 'what happen s 
if...' experiments . Plant s wer e place d i n wet and dry conditions , i n dark and i n ligh t 
corners, i n big boxes an d i n cupboards , insid e collars of white an d blac k paper , upsid e 
down, o n thei r side , and i n various combinations o f these . I n othe r words , the childre n 
really mad e i t 'difficul t an d confusing ' fo r th e plants . Their plants , however, neve r faile d 
to respond i n on e wa y or another , an d slowl y the childre n bega n t o realise tha t ther e 
was relationship betwee n th e plan t an d it s environment whic h the y controlled . 
Noticing th e way s in whic h th e plant s responded , th e childre n becam e awar e tha t the y 
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could someho w contro l th e growt h o f plants i n certai n ways.. . Whe n th e questio n 
'Can yo u find a  way to make you r plant gro w sideways? ' reappeare d late r ther e wa s no t 
only a  confident reaction , ther e wa s also a  good variet y o f attempts, al l sensible , al l 
based o n newl y acquire d experience , an d al l original . 

(Elstgeest, 1985 , p39-40 ) 

Open and closed questions 
Open questions  give access to children' s view s abou t things , thei r feeling s an d thei r ideas , 
and promote enquir y b y the children . Closed  questions, whilst stil l invitin g though t abou t 
the learnin g task , requir e th e chil d t o respond t o idea s or comments o f the teacher . Fo r 
example thes e questions : 

'What d o you notice abou t thes e crystals? ' 
'What ha s happened t o you r bean sinc e yo u planted it? ' 

are more likel y t o lead t o answers usefu l t o both teache r an d pupil s tha n thei r close d 
versions: 

'Are al l the crystal s the sam e size? ' 
'How muc h has your bean grow n since yo u planted it? ' 

Closed question s sugges t tha t ther e i s a right answe r an d childre n may  no t attemp t a n 
answer i f they ar e afraid o f being wrong . 

Person-centred and subject-centred question s 
Another wa y of avoiding th e 'righ t answer ' deterren t i s to recognise th e differenc e betwee n 
a subject-centred  question, whic h ask s directly abou t th e subjec t matter , an d a  person-centred 
question whic h ask s for th e child' s idea s about th e subjec t matter . Subject-centre d 
questions ar e such as : 

'Why d o heavy lorrie s tak e longe r t o stop tha n lighte r ones? ' 
'Why di d you r plant gro w mor e quickl y i n th e cupboard? ' 

which canno t b e answered unles s you know, o r a t leas t thin k yo u know, th e reasons . 
By contrast th e person-centred versions : 

'Why do  you think  heavy lorrie s tak e longe r t o stop than lighte r ones? ' 
'Why do  you think  your plan t gre w more quickl y whe n i t was i n th e cupboard? ' 

can b e attempted b y anyone wh o has been thinkin g abou t thes e thing s (an d w e assum e 
the question s woul d no t b e aske d unles s thi s was the case ) an d ha s some idea s about them , 
whether o r not the y ar e correct . Wher e ther e i s interest i n children' s reasoning , person -
centred question s ar e clearly essential , but a t othe r time s the y ar e a  more effective , an d 
more friendly, wa y of involving childre n i n discussions whic h hel p i n makin g sense of 
their work . 

Examples of questions for finding out children's ideas 
The followin g question s wer e designed t o be used by teachers t o find ou t children' s ideas . 
These particula r questio n wer e used whe n childre n ha d bee n involve d i n handling , 
observing an d drawin g sproutin g an d non-sproutin g potatoes : 

'What d o you thin k i s coming ou t o f the potato? ' 
'What d o you think i s happening insid e th e potato? ' 
'Why d o you thin k thi s i s happening t o th e potato? ' 
'Do you think th e potato plan t wil l go on growing? ' 
'Can yo u thin k o f anything els e tha t thi s happens to? ' 

They ca n readil y b e seen t o be open , person-centre d questions , giving childre n ever y 
encouragement t o express thei r thought s s o that th e teacher s woul d know th e children' s 
initial idea s before investigatio n o f the growin g potatoe s began . 
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Assessing groups or individuals ? 
In science pupil s are generally workin g i n groups and th e compositio n an d coherenc e o f th e 
group influence s wha t i s achieved. Teacher s generall y hav e n o difficulty  i n identifyin g th e 
separate contribution s o f children eve n whe n the y ar e combining thei r idea s and skill s in a 
group enterprise . However , w e might questio n whether , for the  purpose of ongoing assessment 
for informing  teaching, i t i s necessary alway s to asses s individual pupils . I f the informatio n i s 
used t o make decisions about th e activitie s an d hel p t o be given t o children as  a group, 
then assessmen t o f the grou p i s all tha t i s needed fo r thi s purpose . There i s research 
evidence tha t i n heterogeneous group s al l pupils benefi t whe n the y ar e encouraged t o shar e 
ideas and skills . Thus a  group assessmen t ma y be considered t o be al l tha t is  necessary i n 
certain circumstances . Howeve r thi s would no t appl y t o summative assessmen t o r when a 
record o f individua l achievement s i s being made . 
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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 ? 

M
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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 . 

38 Modul e D D2 



Assessment in Primary School Science 

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 
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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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Keeping records and summarising 
achievement 

WORKSHOP LEADER' S NOTE S 

Aims 

The activitie s i n thi s module ai m t o promote discussio n o f records o f ongoing assessmen t 
and ho w the y ca n b e summarised t o provide informatio n fo r th e purpos e o f summativ e 
assessment. Th e us e of informal test s o r task s for thi s purpose i s also discussed, whils t th e 
use of forma l testin g i s the subjec t o f Module F. 

Objectives 
1. Understanding o f the limitation s an d strength s o f different way s of recording formative , 

ongoing assessment . 
2. Awareness o f different way s of summarising ongoin g record s t o produce a  summativ e 

assessment. 
3. Appreciation o f some advantages an d disadvantage s o f teachers ' assessmen t an d externa l 

assessments o f children's achievements . 
4. Knowledge o f different way s in which teachers ' summative assessment s can be made more 

reliable. 

Task E 1 

This tas k facilitate s discussio n o f records kep t fo r th e purpos e o f keeping trac k o f children' s 
progress an d helpin g teacher s i n planning wor k t o match thei r achievements . 

Organisation: Participant s i n groups o f about four . 

Materials needed : Task El , Resource s 5  and 11 . 

Time: Allo w a t leas t 4 5 minute s fo r th e tas k an d 3 0 minutes fo r plenar y 
feedback. 

Instructions: Tel l th e participant s wha t the y have t o do : 
Look a t th e fou r kind s o f record an d answe r th e thre e question s i n 
sub-task (i) . Draw u p a  lis t of advantages an d disadvantages i n relatio n 
to a) , b) an d c ) fo r eac h one . 
Groups ca n decid e whethe r the y complet e th e sub-tas k fo r eac h 
method fo r al l the purpose s o r loo k a t eac h on e i n relation t o eac h 
purpose. 
Remember t o give som e tim e to questions (ii) , (iii) , (iv ) an d (v) . 

M
od
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e 
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Task E1 

Look a t th e method s o f recording o f Teachers 1 , 2, 3, and 4 , i n Resource 11 . 
Working i n groups o f four: -
(i) Thre e o f the mai n purpose s o f record keepin g are : 

a) keepin g trac k o f the achievement s o f the childre n 
b) helpin g th e teacher s plannin g t o matc h th e children' s achievements . 
c) keepin g 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 use d 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 coul d 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 larg e 
classes? 

(iv) Woul d thes e kinds 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 incorporating 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 i n a) , b) an d c) ? 

Plenary feedbac k 
Ask on e grou p t o repor t o n sub-tas k (i) . Collect an y disagreement s o r additions from othe r 
groups (no t repetitio n o f same points) . 
Ask a  different grou p t o comment o n sub-tas k (ii) , following thi s with contribution s fro m 
other group s i n th e sam e way. 
Repeat wit h a  different grou p fo r sub-task s (iii ) an d (iv) . 
For sub-task (v) , ask for method s whic h diffe r substantiall y fro m thos e alread y discussed an d 
encourage th e user s to be self-critical . 

Points to emphasis e 
If not raise d withi n th e discussion , th e leade r should mak e sure tha t th e followin g matter s 
are discussed an d thes e point s raise d o r emphasised : 

The differenc e betwee n recordin g th e activitie s tha t childre n hav e carrie d ou t and th e 
learning tha t the y hav e achieve d throug h it . Children ca n readil y tak e par t i n keeping a 
record o f the activitie s the y have completed ; participatio n i n the assessmen t of 
achievement i s important bu t i s separate from teachers ' records (se e Module B) . 
Keeping record s i s not th e sam e as assessing. Assessing, whic h i s making judgement s 
about learners ' progres s an d development , ca n tak e place withou t a  written record . 
Records hel p u s to reflec t an d mak e bette r judgements . 
It i s important tha t th e recor d provide s th e sam e kind o f information abou t al l th e 
children, otherwis e th e informatio n may  relate t o different aspect s o f learning fo r 
different children . (Teache r 2  does not d o this , whilst Teachers 1  and 3  keep records of 
the sam e thing s fo r all) . 
To help i n th e plannin g o f future wor k th e recor d shoul d indicat e wha t th e childre n ca n 
and canno t ye t do . (Teache r 1's  records do not d o thi s and Teache r 2' s indicat e onl y 
some aspects. ) 
Records ar e time-consumin g an d shoul d provid e onl y th e amoun t o f detail tha t i s needed. 
(Teacher 4  has retained al l th e detai l an d stil l has t o analyse wha t th e work mean s fo r 
what childre n ca n an d canno t ye t do . A portfoli o doesn' t provid e 'a t a  glance ' 
information). 
Records shoul d b e kep t unde r control . I f certain informatio n i s never used , i t may as well 
not hav e bee n recorded . (Teache r 3  has reduced th e burde n b y recording afte r a  coheren t 
group o f activities rathe r tha n afte r ever y activity. ) 
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These point s appl y particularly wit h ver y larg e classes . Rather tha n no t mak e an y records , 
because th e tas k i s too great , th e recor d coul d b e streamlined by , for instance , onl y 
recording certain , carefull y selecte d activities , bu t doing thi s for ai l the children . 
There i s no perfec t record . As ca n b e seen fro m thi s discussion , eac h ha s it s drawbacks; 
personal preferenc e an d styl e should als o be considered . 

Task E2 

This move s th e discussio n ont o usin g th e informatio n i n th e ongoin g record s fo r th e 
purpose o f reporting an d recordin g wha t childre n hav e achieve d a t a  certain tim e 
(summative assessment) . 

Organisation: Participant s i n group s o f about four . 

Materials needed : Task E2 , Resources 5  and 11 . 

Time: Allo w a t leas t 2 0 minutes fo r th e tas k an d 2 5 minutes fo r plenar y 
feedback. 

Instructions: Tel l th e participant s to : 
Look agai n a t th e fou r kind s of record i n Resource 11 . 
Consider th e thre e question s i n (i ) i n relation t o each o f the fou r 
records. (Th e matri x i s just a  reminder t o do thi s systematically -  i t i s 
unlikely tha t th e ful l answer s can b e entered int o it. ) 
Make som e practical suggestion s fo r adaptin g record s t o be practicabl e 
with ver y larg e classes . 

Check tha t th e meanin g o f Reliable' i s understood. Tak e th e opportunit y 
to rehearse th e differenc e betwee n reliabilit y an d validit y (se e 
background informatio n fo r Modul e A  -  o r glossary) . 

Task E 2 

Consider agai n th e record s i n Resource 1 1 but thi s tim e t o decide ho w 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 of the schoo l year . This i s the summativ e assessmen t tha t woul d b e the 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 g o about producin g a  summative assessmen t fro m th e 

ongoing record ? 
b) Wha t for m coul d th e summative assessmen t take ? 
c) Ho w reliabl e d o you thin k th e assessmen t woul d be ? 

Teacher 1 
Teacher 2 
Teacher 3 
Teacher 4 

How t o produce th e 
summative assessmen t 

Form o f the summativ e 
assessment 

How reliable ? 

(ii) Conside r ho w th e proces s o f producing en d o f term/year report s could b e 
streamlined t o help teacher s o f very larg e classes . 
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Plenary feedbac k 
Ask fo r th e response s t o a ) fo r al l th e fou r records , followed b y responses to b) fo r al l fou r 
and o n t o c ) fo r al l four . Thi s helps t o focus o n th e proces s o f summarising an d avoid s th e 
danger o f repeating point s alread y made abou t eac h record . As before , tak e on e group' s 
responses, i n turn ; as k for comment s an d addition s rathe r tha n ful l report s from others . 

Points to emphasis e 
The purpos e o f summative assessmen t i s to show what eac h chil d ha s achieved b y th e 
end o f th e year , no t a n averag e performance acros s the year . Find ou t whethe r ther e i s 
agreement o n thi s poin t amon g th e participants . 
The mark s out o f ten o n th e test s present a  problem i n relation t o th e intentio n o f 
providing informatio n abou t what childre n ca n do . I t isn' t possibl e t o know wha t the y 
mean i n term s o f achievement. Som e migh t sugges t using the genera l tren d i n the marks , 
to indicat e 'excellent' , 'good' , o r 'poor ' performance bu t thi s i s of little help i f we don' t 
know 'goo d a t what' ? Inevitabl y thi s means tha t Teache r 1's  records are not ver y helpful . 
Significantly, the y ar e th e mos t commo n for m o f record kept . 
A usefu l for m o f summative recor d i s a short profil e o f the area s of understanding, skill s 
and attitudes . Some o f these can b e grouped togethe r fo r thi s purpose, so that th e 
information i s not mor e detailed tha n ca n b e grasped o r used . 
It follows fro m wha t ha s been said earlier tha t th e mos t usefu l assessmen t is  criterion-
referenced. Fo r summative assessmen t i t i s important fo r th e sam e criteria t o be used  i n 
the sam e wa y for al l th e childre n sinc e th e result s may be used to compare on e chil d 
with anothe r i n orde r t o select or group them . 
The officia l curriculu m i n some countries provide s criteri a i n th e for m o f performanc e 
indictors o r target s arrange d i n level s of development. These provid e convenien t way s of 
recording children' s progress , as long as those receivin g th e record s know wha t th e 
levels mean . 
In using criteri a (o r performance indicators ) fo r summativ e assessmen t i t i s necessary t o 
get awa y from a n activity-by-activit y assessmen t an d t o tak e a  'holistic ' view al l th e 
information. Thi s result s i n the 'bes t fit ' t o the criteri a overal l (se e backgroun d 
information). Portfolio s ca n b e assessed holistically i n thi s way as well as the informatio n 
described i n term s o f developmental criteria . 
To serve it s purposes summative assessmen t ha s t o have a  high reliability ; i n thi s contex t 
it means tha t th e sam e judgement woul d b e mad e whoeve r make s it . I t i s not alway s easy 
to apply criteri a reliabl y (particularl y whe n firs t starting ) bu t teachers ' meetings ca n b e 
organised t o compar e judgements , identif y area s of difference an d brin g th e judgement s 
of different teacher s int o line with eac h other . 

Task E3 

So far w e have considere d usin g only teachers ' record s of ongoing assessment . There ar e 
disadvantages o f thi s which hav e probabl y bee n reveale d i n th e discussion . This tas k 
provides a n opportunit y t o conside r alternatives . These hav e thei r advantages an d 
disadvantages too . 

Organisation: Participant s i n pairs , moving afte r 1 5 minutes t o groups of four . 

Materials needed : Task E3. 

Time: Allo w a t leas t 2 5 minutes fo r th e tas k (1 5 i n pair s and 1 0 in fours ) an d 
30 minutes fo r plenar y feedback . 

Instructions: Rea d th e informatio n abou t Teacher s 5  and 6 . Emphasise tha t whe n 
meeting i n groups of four the y shoul d concentrat e o n th e difference s i n 
their views . 
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Task E3 

The Hea d Teacher s o f the school s where Teacher s 5 , 6 and 7  teach wer e not confiden t 
that a  fair summativ e assessmen t coul d b e derive d fro m th e record s o f ongoin g 
assessment. They therefor e obtaine d a  collection o f tes t item s an d practica l task s whic h 
could b e used a t th e en d o f each yea r to provid e th e summativ e assessment . The tes t 
items and 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 the skill s and understandin g o f ideas they assessed . 

In the schoo l o f Teache r 5 , selection s o f the 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 th e children' s norma l 
work an d s o there wa s no feelin g 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 provide d an d th e tota l 
score for eac h chil d obtaine d i n thi s way formed th e summative assessment . 

In th e 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 . They wer e 
then t o select 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 o f how t o judg e 
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 the teacher , an d assessment s base d o n th e teacher' s ongoin g records . The test s 
were give n 30 % of th e mark s and th e teacher' s assessmen t 70 % per cent . 

In pairs : 
a) Lis t the strengths and weaknesse s of the approaches used i n the schools of Teachers 5 , 6 

and 7 . 
b) Identif y th e condition s i n which yo u would us e each o f these approaches . Give you r 

reasons. 

Join with anothe r pai r and identif y an y points o f disagreement. B e prepared t o report these . 

Plenary discussion 
This activit y i s likely t o pin-point difference s i n view o f the relativ e confidenc e tha t 
participants hav e (o r believe other s t o have) i n teachers ' assessments , o n th e one hand , an d 
externally produce d assessmen t tasks , on th e other . 

Begin b y collecting area s of disagreement i n relation t o a) . Ask eac h grou p for on e poin t 
only unti l al l th e point s have bee n raised . Lis t them o n a  board o r flip chart . Repea t fo r b) . 

Points to emphasis e 
Teachers' record s and judgement s ca n potentiall y cove r a  wider range o f achievemen t 
than a  test . In thi s sense the y are more valid tha n a  test i n reflecting th e ful l learnin g tha t 
is aimed for . 
However th e realisatio n o f thi s breadth depend s o n th e opportunitie s provide d i n th e 
classroom an d o n th e teacher' s skil l i n assessment . I f either o r both o f these ar e wea k 
then ther e ar e advantages i n giving a  test s o that childre n ca n sho w what the y ca n do . 
Unless teacher s hav e a n opportunit y t o develop thei r skill s i n makin g summar y 
judgements an d t o bring thei r judgements int o lin e wit h thos e o f others the n thei r 
judgements may  wel l be les s reliable tha n w e would wish . Therefore som e mean s of 
checking thei r judgement s wil l increas e th e confidenc e i n th e result s o f both th e teacher s 
and thos e wh o us e th e informatio n (parents , hea d teachers , etc) . 
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Using externall y devise d test s to check teachers ' judgements , a s in Teacher 6' s school , o r 
to combine wit h them , a s in Teacher 7' s school, i s a means of maintaining breadt h an d 
reliability. Moreove r th e feedbac k tha t th e teache r receive s i n thi s process i s a form o f 
staff development . 
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Background information 

Purposes of record s 
Records relatin g t o individua l childre n ca n serv e thre e differen t purposes : 

to keep trac k o f activities an d experienc e 
to assis t ongoing assessmen t b y keeping trac k o f children's achievement s 
to provide summar y informatio n abou t wha t childre n hav e achieve d a t th e en d o f certai n 
periods o f time . 

It i s worth emphasisin g tha t record s o f activities an d record s o f achievement ar e not th e 
same and hav e differen t purposes . Records o f activities sho w wha t eac h chil d ha s 
experienced; record s of achievement sho w wha t the y achieve d a t tha t time , possibly a s a 
result o f the activities . 

Records of activities 
The purpos e o f a record o f activities i s to enabl e th e teache r t o ensur e tha t al l children, a t 
various times , have th e learning opportunitie s planned , i n so far a s this i s possible, and t o 
record gap s i n children' s experienc e wher e thi s has not bee n possible . A lis t o f activities i s 
created an d th e recor d would b e completed b y ticking thos e undertake n b y each child ; no t 
an arduou s matte r an d on e i n whic h th e childre n ca n help . I n man y case s groups of 
children wil l have undertaken th e sam e activitie s bu t keeping individua l record s mean s 
that absence s an d change s o f group compositio n ar e take n int o account . Certai n activitie s 
will probabl y b e regarded a s equivalent t o eac h other , whils t i n othe r case s i t may be tha t 
the contex t i s so different tha t repetitio n i s desirable. Taking thes e thing s int o account , th e 
teacher wil l us e the recor d t o kee p a n ey e on th e gaps in th e activitie s o f individua l 
children an d ac t o n this , either i n planning th e nex t term' s work o r having on e o r tw o 
sessions i n whic h childre n ar e directed t o activities whic h the y hav e missed . 

Ongoing records of achievement 
These ar e th e mos t detailed o f the record s whic h hav e t o be kep t an d i t i s inevitable tha t a 
fairly length y recordin g shee t wil l have t o b e used fo r eac h pupil . A compromis e ha s t o b e 
struck, however , betwee n a  scheme whic h i s so burdensome tha t i t wil l no t b e maintaine d 
and to o detailed t o be easily used, an d on e whic h consist s o f ticks o r other mark s whos e 
meaning i s rather vague . In deciding whic h kin d o f record i s most usefu l i t should b e 
noted that : 

The over-ridin g purpose i s to help th e teache r remembe r wher e eac h chil d ha s reached i n 
development s o that suitabl e activitie s an d encouragemen t ca n b e given . 
These record s ar e for th e teacher' s ow n us e and s o the leve l o f detail ca n b e adjusted t o 
suit th e individual' s way s of working . 
They wil l b e summarised fo r othe r purposes , for schoo l record s passe d fro m clas s to clas s 
and for reportin g t o parents . 

Teachers var y a s to how muc h informatio n the y ca n carr y i n thei r hea d an d ho w muc h 
they lik e t o writ e down. However  it  is important to keep some record of the achievement of all 
the children and to do this in a way that  the same kinds of information are  recorded for each child. 
The ac t o f completing th e records ensure s tha t th e teache r become s awar e o f what (s)h e 
knows or does no t know abou t eac h child . I t i s very easy , especially i n a  large class, for th e 
teacher t o know a  great deal abou t th e nois y an d disruptiv e children , thos e who clai m 
attention fo r on e reason o r another , bu t muc h les s about thos e wh o are quiet and d o no t 
stick ou t a s high o r low achievers . 

Records can b e less cumbersome whe n the y refe r t o som e document wher e th e detai l i s 
spelled out . Fo r example, i n Resource 12 , Teacher 3  referred t o th e list s of progressiv e 
development o f skills and attitudes . 
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Using ongoing records for summative assessment 
Much o f the informatio n gathere d fo r formativ e purpose s an d recorde d i n teachers ' ongoin g 
records can b e used fo r summativ e purposes , tha t is , for judging wha t childre n hav e 
achieved a t a  certain point , usuall y th e en d o f th e schoo l year . Indee d th e formativ e 
information shoul d no t b e ignored , sinc e i t i s the riches t sourc e o f informatio n abou t th e 
children's achievement . Bu t for reliabl e assessment , a s required fo r summativ e purposes , 
there mus t b e certain condition s a s to the us e of this information , specificall y that : 

it i s reviewed strictl y agains t th e criteri a 
the criteri a ar e applie d i n a  'best fit ' approac h 
there i s some way of ensuring tha t th e judgements o f one teache r ar e comparabl e wit h 
those o f other teachers . 

The features of formative and summative assessment 
In additio n t o thei r differen t purposes , formative an d summativ e assessmen t diffe r i n othe r 
features whic h ar e summarise d i n th e followin g table . 

Feature 

Purpose 

Timing 

Use 

Formative/ongoing 

Helping teaching ; promotin g 
learning; positive i n inten t 

Takes place a s an ongoin g par t 
of teachin g 

As basis for 'nex t steps ' i n learnin g 

Type o f information Abou t idea s ('small ' ideas ) an d 

Basis of judgement s 

Comparability o f 
judgements 

Role o f childre n 

skills used i n particular activitie s 
and how thes e wer e arrived a t 

Takes account o f effort a s well a s 
quality o f work 

Judgement depend s o n th e chil d a s 
well as the criteria ; s o no t 
comparable fo r differen t childre n 

Children hav e a  central par t i n th e 
assessment o f their ow n wor k 

Summative 

Reporting achievemen t a t 
certain point s i n time , 
usually a t 'natura l breaks ' 

Takes place a t specified time s 

Report t o parents , othe r 
teachers an d pupi l o n poin t 
reached i n learnin g 

About th e grasp of 'bigger ' 
ideas which ar e achieved a s a 
a resul t o f several activitie s 
and whic h relat e t o th e 
requirements o f th e 
curriculum 

Takes account o f the qualit y 
of the wor k onl y 

Products o f assessmen t 
(grades, levels , marks, etc. ) 
mean th e sam e for al l 
children 

Children hav e a  part bu t 
there mus t be overal l 
confidence tha t criteri a ar e 
applied i n th e same way fo r 
all childre n 

Type of informatio n 
Because formativ e assessmen t i s carried ou t s o that i t ca n b e used i n helping teachin g an d 
learning, th e typ e o f information i t requires i s concerned wit h th e learnin g i n th e activitie s 
as they tak e place . I t will  therefore concer n th e idea s and skill s tha t ca n be developed i n 
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particular activities . We ca n cal l thes e 'small ' idea s because the y ar e likel y t o be specific t o 
the activity . Of cours e th e teache r wil l have i n min d 'bigger ' ideas , of wider application , 
towards which (s)h e intend s th e childre n t o make progress . Several 'small ' idea s will hav e 
to be linke d togethe r t o form graduall y bigge r and bigge r ideas . 

For example, i f children collec t 'minibeasts ' an d attemp t t o keep the m i n thei r classroo m , 
they ar e learning abou t th e condition s neede d fo r surviva l b y the particula r animal s tha t 
they find . Thei r teache r woul d wan t the m t o link thei r idea s abou t thes e particula r 
creatures t o thei r experience s wit h othe r livin g thing s -  keepin g pets , learning abou t 
animals i n th e wild , et c -  t o for m genera l idea s about th e need s o f living thing s an d 
eventually t o lin k th e characteristic s o f animals t o th e feature s o f the habitats i n whic h 
they live . The characteristic s o f living thing s and adaptatio n t o habita t ar e 'big ' idea s (bi g 
because the y relat e t o more tha n th e particula r animal s studied ) tha t wil l become bigge r 
still as children's experienc e extend s an d support s a  deeper understanding o f these concepts . 

Summative assessmen t i s concerned wit h progres s toward s th e bi g idea s rather tha n th e 
learning i n specifi c activities . For thi s th e teache r wil l wish t o judge th e exten t t o whic h 
the childre n ca n appl y idea s i n context s differen t fro m thos e i n which the y wer e learned . 

Basis of judgments and comparability o f outcome s 
Formative an d summativ e assessmen t als o differ i n th e wa y informatio n abou t aspect s of 
children's behaviou r i s judged. As we noted i n th e backgroun d informatio n fo r Modul e A , 
assessment alway s involves a  judgement an d th e outcom e i s the produc t o f the judgement . 
Three kind s o f standard (criteria , norm s and th e child' s previous performance ) ar e i n 
common us e i n assessment givin g ris e to criterion-referenced assessment , norm-reference d 
assessment an d child-reference d (o r ipsative ) assessment . 

In formative assessmen t teacher s ar e intereste d i n th e progres s mad e b y individual s an d 
how t o help furthe r achievement , whic h mean s tha t i n decidin g whethe r th e smil e o r th e 
frown i s the appropriat e response , th e teache r wil l tak e int o accoun t th e child' s previou s 
achievement, th e effor t pu t i n and an y particular difficultie s th e chil d i s experiencing, a s 
well a s the qualit y o f the work . This mean s tha t i t i s possible tha t a  piece o f work whic h 
might resul t i n praise fo r on e chil d would , i f produced b y another, b e regarded a s less tha n 
satisfactory fo r tha t othe r child . There i s no har m i n thi s as  long as comparisons between 
children are not made on the  basis of  these assessments.  Wha t th e teache r i s doing i s using a 
mixture o f child-referenced an d criterion-reference d assessment . Thi s i s good practice , 
since, i f the teache r wer e t o use strictly criterion-reference d assessment , th e sam e fo r al l 
the children , the n fo r some thi s would mea n constan t discouragement . 

For summative assessment , however , i t i s important that  comparable outcomes  of assessment 
imply comparable quality  of work. S o the grades , levels , marks , and s o on tha t ar e assigned t o 
children's wor k mus t mea n th e sam e thing fo r differen t children . Thei r meanin g come s 
from th e criteri a bein g applied . Fo r this purpose, then , n o aspect s should b e considere d 
other tha n wha t th e wor k mean s i n term s of idea s and skill s achieved . 

The role of the childre n 
Encouraging childre n t o tak e par t i n the assessmen t o f thei r ow n wor k i s a way i n whic h 
teachers ca n communicat e t o children th e objective s o f thei r learning . (Se e Modul e B) . 
The children' s rol e i n assessment i s most readily encourage d i n th e contex t o f assessin g 
specific piece s o f work. Creating portfolios , o r collections o f work i n folders o r boxes , i s a 
popular an d effectiv e wa y of doing this . However, th e exten t t o which primar y childre n ca n 
genuinely tak e par t i n summativ e assessmen t i s limited. I t require s understanding o f rathe r 
longer-term aim s and th e broade r pictur e o f the progressio n i n learning , a s well a s th e 
ability t o stand asid e from thei r work , tha t wil l develop a t a  later stage . 
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Using criteria 
It i s clear i n th e argument s abou t assessment , whethe r fo r formativ e o r summative purposes , 
that i t should b e criterion-referenced , sinc e onl y thi s form give s information abou t wha t 
children ca n an d canno t do . But where d o teacher s fin d th e criteri a t o use? Some 
developmental criteri a ar e given i n Resourc e 5 , bu t thi s i s only a n example . They ar e 
unlikely t o be use d b y all teachers , and s o lack th e necessar y statu s for widesprea d use . 
Teachers hav e t o us e th e sam e criteri a a s each other , reflectin g th e aim s o f the scienc e 
curriculum applyin g i n thei r district , regio n o n country . 

It i s becoming mor e commo n fo r curriculu m statement s t o be i n the form o f expecte d 
achievements o r outcomes a t different levels . These ma y be stated yea r by year, o r i n term s 
of developmental levels , for example : 

Progressive stag e 

PS1 

PS2 

PS3 

etc 

Criteria 

Statements o f what a  child ma y b e 
expected t o have achieve d a t th e 

end o f stage PS 1 

Statements o f what a  child ma y b e 
expected t o have achieve d a t th e 

end o f stage PS 2 

Statements o f what a  child ma y b e 
expected t o have achieve d a t 

the en d o f stage PS 3 

etc 

These statement s o f achievement ar e th e criteri a agains t whic h th e achievemen t o f 
individual childre n ar e judged. The outcom e ma y be , for example , t o indicat e tha t a  child 
has achieved PS 2 bu t no t ye t PS3 , but thi s i s a shorthand fo r th e statement s o f what th e 
child ha s and ha s no t ye t achieved whic h ar e spelled ou t i n th e list . 

Using criteria holistically : the 'best fit approach' 
Generally i t i s possible t o pick ou t separat e statement s o f achievement i n th e lis t defining a 
particular level . I t would b e possible t o loo k for evidenc e i n relation t o eac h statemen t i n 
the children' s wor k durin g th e period bein g summarised . Bu t thi s i s often problemati c a s 
well a s arduous, since children' s work ove r a  period o f tim e wil l show peak s and troughs . A t 
times the y ma y seem t o be able t o do something whic h a t othe r time s the y see m unable t o 
do. These up s and down s are useful fo r formative purpose s because the y indicat e condition s 
which wor k i n favou r o r against certai n kind s o f achievement. Bu t for summativ e purpose s 
they pos e a  difficulty fo r th e decision a s to whether o r not a  child ha s achieve d a  particula r 
level i n skill s or understanding . 

A preferre d approac h t o using criteri a i s to review th e wor k a s a whole an d t o decide th e 
'best fit ' wit h th e criteri a t o be applied , acceptin g tha t no t ever y piec e o f work wil l mee t 
the criteri a an d no t ever y criterion wil l be met . 

Professional judgemen t i s required an d thi s can b e enhanced b y teachers havin g a n 
opportunity t o discuss actua l collection s o f children's wor k an d sharin g thei r views on ho w 
they shoul d b e assessed . 
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Making teachers' judgements more reliabl e 
One wa y of ensuring tha t judgement s mad e b y different teacher s fo r summativ e purpose s 
are comparabl e i s to provide opportunitie s o f the kin d jus t described , wher e teacher s mee t 
to compare thei r judgements . Another wa y i s to build u p a  bank o f examples tha t ca n b e 
used a s reference point s i n makin g judgement . A  thir d wa y i s to provide a  means fo r 
teachers t o check thei r ow n assessment s b y using an externall y devise d tas k o r tes t tha t ha s 
been validate d fo r th e purpose o f indicatin g certai n level s o f achievement. Thi s brings us t o 
the thir d matte r discusse d i n thi s module , th e us e of special task s t o supplemen t othe r 
information fo r th e purpose s o f summative assessment . 

The role of special tasks in summarising progress 
As note d earlier , par t o f the informatio n neede d fo r summativ e assessmen t concern s th e 
development o f 'bigger ' idea s and th e abilit y t o apply idea s in context s othe r tha n thos e i n 
which the y wer e learned . This mean s tha t summarisin g evidenc e fro m learnin g activitie s 
carried ou t ma y not provid e al l th e informatio n tha t i s needed t o repor t o n progress . True, 
some informatio n abou t abilit y t o apply wil l be gained a s an ongoin g par t o f teaching an d 
this wil l contribute t o summative assessment . However , i n addition t o usin g informatio n 
from regula r learnin g activities , ther e ma y b e the nee d t o introduc e task s designed t o asses s 
understanding throug h th e applicatio n o f ideas , and th e abilit y t o use skill s i n a  range of 
contexts. 

These task s need no t b e externally produce d an d indee d th e mai n valu e o f ones tha t ar e 
available fro m publication s i s to give idea s t o teachers so that the y ca n develo p thei r own . 
Examples o f useful approache s are : 

A se t o f questions writte n roun d on e theme . Children ca n b e asked t o write thei r idea s 
for plannin g investigations , how t o interpre t give n data , how t o explain som e finding s 
that ar e described , et c al l i n relation t o th e sam e theme . 
Using concep t map s to explore children' s understandin g o f links between things . 
Concept map s are diagrammatic way s of representing relationship s betwee n words . For 
example th e ma p i n th e figur e (fro m Harlen , 1996 ) wa s drawn b y 6-year-old Lennie , 
using words relating t o his idea s about hea t an d it s effects o n variou s things . The word s 
were supplie d b y the teache r an d wer e one s tha t sh e knew tha t Lenni e ha d encountered . 
Some teacher s writ e th e word s on card s so that th e childre n ca n mov e the m aroun d 
whilst the y ar e thinkin g abou t ho w the y ar e relate d t o eac h othe r an d the n dra w th e 
arrows and th e word s that lin k them . Readin g th e map s produced i n thi s way helps a 
teacher t o know wha t idea s have bee n formed . Fo r example , Lenni e ha s some usefu l idea s 
about th e effect s o f heat bu t ha s no t distinguishe d hea t fro m temperature . 
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Developing a  'circus ' o f small practica l task s designed t o address particula r criteria . Thes e 
tasks are sometime s designe d s o that childre n a t variou s level s of development ca n tackl e 
them an d thei r leve l o f achievement i s determined fro m th e response . Alternatively the y 
can b e more targete d s o that childre n ca n answe r the m whe n the y hav e reache d a 
particular level . 

Introduced a s part o f thei r work , children invariabl y enjo y th e chang e an d challeng e tha t 
these activitie s provide . As wel l a s providing th e additiona l informatio n tha t teacher s nee d 
to repor t o n progress , the y also give a great dea l o f information tha t ca n b e used i n 
planning late r topic s and activities . 
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M
od

ul
e 

F
 

Formal Testing (double module) 

WORKSHOP LEADER'S NOTES 

Aims 
This doubl e modul e aim s t o develop a n understandin g o f testin g for th e purpos e of 
summative assessment . I t i s particularly concerne d wit h th e developmen t o f items which g o 
beyond testin g th e recal l o f information . I t consider s th e feature s o f items whic h tes t 
process skill s and th e understandin g o f concepts . 

Objectives 
1. Ability t o distinguish betwee n question s whic h asses s ability t o recal l fact s an d thos e 

which tes t understanding o f ideas throug h application . 
2. Identificatio n o f th e characteristic s o f questions whic h asses s process skill s an d 

understanding. 
3. Knowledg e o f how t o mark ope n questions . 
4. Ability t o devise question s t o assess specified proces s skill s and understanding . 

Note 
This modul e i s described a s 'double ' since i t requires a t leas t twic e th e tim e o f any othe r 
module. I t coul d b e extended furthe r stil l i f there i s the opportunit y t o extend Tas k F5 
sufficiently t o produce item s good enoug h t o be trie d ou t wit h children . Eac h ite m has t o 
be thoroughl y discusse d an d revise d unti l i t i s unambiguous an d appropriat e t o the children . 
(If i t i s possible t o conduc t a  school trial , each grou p o f participants migh t concentrat e o n 
refining it s tw o bes t item s for thi s purpose , givin g a  test o f about 1 2 items long. ) 

Task F1 

Organisation: Participant s i n groups o f about four . 

Materials needed : Task Fl , Resourc e 12 . 

Time: Allo w a t leas t 1 0 minutes fo r th e tas k an d 2 0 minutes fo r plenar y 
feedback. 

Instructions: Tel l th e participant s to : 
First answe r eac h o f th e items . 
Then conside r wha t skill , idea o r factual knowledg e the y wer e usin g i n 
answering eac h one . 
Identify a n appropriat e ag e group fo r eac h item . 

Task F1 

Read th e thre e tes t item s i n Resource 1 2 and answe r them . Then decide , as a group: 

(i) Wha t skill , idea , or factua l knowledg e i s being assesse d b y each item ? 
(ii) Fo r wha t ag e level s are thes e item s suitable? What ar e th e reason s for you r 

suggestions? 

Plenary discussio n 
Ask on e grou p t o repor t o n answer s t o both i ) and ii) . Then invit e comments , no t ful l 
reports, fro m othe r groups . 
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Points to emphasis e 
The differenc e betwee n recal l (ite m 1 ) and applicatio n (ite m 2) . 
Although ite m 3  also involve s th e ide a o f dissolving, thi s i s used a s a context fo r a 
question whic h require s a n investigatio n t o be planned . Answerin g depend s o n bein g 
able t o plan a  controlled investigatio n no t o n th e understandin g o f dissolving . 
Comparing ite m 1  and item s 2  and 3  should lea d t o a  discussion o f the pro s and con s of 
multiple-choice format s (se e background information) . 
Age appropriatenes s i s determined b y the presentatio n an d wordin g o f th e ite m a s well as 
the idea s and skill s involved . 

Task F 2 

This take s th e activit y introduce d i n Task F l muc h further . I t i s an importan t exercis e i n 
analysing tes t item s as a basis for creatin g item s t o tes t proces s skill s and th e understandin g 
of ideas . 

Organisation: Participant s wor k i n pair s for 4 0 minutes t o complete th e activit y fo r al l 
the item s in Resource 13 . Then the y move int o group s of four t o compar e 
responses an d identif y point s o f disagreement fo r a  further 1 5 minutes . 

Materials needed : Task F2 , Resource 13 . 

Time: Allo w a t leas t 4 0 minutes fo r th e tas k i n pair s and 1 5 minutes i n group s 
in preparation fo r plenar y feedbac k (whic h ma y tak e a  further 4 5 
minutes). 

Instructions: A s for Task Fl . This tas k extend s th e rang e o f items t o be considere d 
and open s up new point s for discussion . 
Tell th e participant s to : 

Try t o pick ou t th e mai n skill s o r idea s tha t ar e assessed , no t al l tha t 
are possible . This i s particularly relevan t i n relation t o 'observation ' 
and 'communication ' whic h ca n ofte n b e though t t o be assessed i n al l 
items. These skill s should onl y b e liste d whe n the y ar e th e mai n ones . 
Decide whethe r knowledg e o r application o f the conten t i s being 
assessed.This i s a essential sinc e al l th e item s have t o be about som e 
content. Sugges t tha t th e participant s as k themselves : 'Could  this  be 
answered without more knowledge of the content than  is given?' If so the n 
it i s not testin g tha t knowledge . 

Task F 2 

For each tes t ite m i n Resource 13 , 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? Work 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) assessed Process skill(s) assesse d Appropriate age 
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Plenary discussio n 
Ask th e firs t grou p t o finish . Writ e thei r tabl e o f answers on a n OHP transparency , o r a 
large shee t o f paper, o r a  blackboard, accordin g t o what i s available. Begin th e plenar y 
feedback b y asking for additions o r change s t o thes e responses . Where somethin g i s 
challenged, as k fo r th e reaso n an d discus s it . Also invit e criticism s o f the item s bu t a t th e 
same tim e as k for suggestion s o f how the y migh t b e improved . 

Points to emphasise 
Some area s of disagreement abou t wha t i s assessed ca n probabl y b e sorted ou t b y referrin g 
back t o th e advic e given i n th e instructions , tha t i s to identif y th e mai n skil l and t o 
consider whethe r th e questio n require s th e chil d t o use conceptual knowledg e gaine d 
previously i n orde r t o answer th e question . 
Other disagreement s ma y reveal differen t understanding s o f the meanin g o f certai n 
process skills , since item s show th e skill s i n operation. Ther e ar e genuine difference s i n 
views of , fo r example , th e meanin g o f an 'hypothesis' . I t i s important t o tal k the m 
through. Referenc e t o background informatio n fo r Modul e D  may help . 
What i s assessed depend s a s much o n wha t i s given credi t i n markin g a s on th e question . 
Thus th e markin g schem e mus t reflec t th e intention s o f the item . At th e sam e time th e 
'wrong' answer s hav e valu e fo r th e teache r i n giving clue s t o children' s understandin g 
and i n teacher-marke d tests , these shoul d b e noted . 
Marking ca n b e seen a s a problem wher e childre n giv e ope n answer s .  This i s a link t o 
Task F3. 

Task F3 

Organisation: Participant s i n groups of four t o six . 

Materials needed : Task F3 , Resources 1 3 and 14 . 

Time: Allo w a t leas t 2 0 minutes fo r th e tw o part s of the tas k an d abou t 1 5 

minutes fo r plenar y feedback . 

Instructions: Tel l participants to : 
Refer bac k t o ite m 2  in Resource 13 . 
Read th e answer s whic h wer e writte n b y some 10-year-ol d children . 

Task F3 

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

Plenary discussio n 
Ask on e grou p t o give it s answers t o sub-task (i) . Children's answer s are rarel y wholl y 
correct o r wholly incorrect . Discus s each answe r i n turn . Provide d w e can defin e categorie s 
which ar e sufficiently clea r and distinc t fro m eac h other , grade d mark s can b e given . 

Ask group s t o give thei r answer s t o sub-task (ii ) briefly . I f no-one suggest s a  scale, propose 
and discus s the ide a o f giving: 

2 marks t o b) ; 
1 mar k t o d) an d t o a) ; 
0 mark s t o c ) (sinc e i t does not answe r th e question) . 
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Points to emphasise 
The mar k schem e an d th e question shoul d b e designed together . I f a fair schem e canno t 
be devised , the n th e questio n ma y need t o be reworded t o indicat e mor e directl y wha t 
kind o f answer i s intended. Fo r instanc e i t ma y well be argued tha t answe r c ) does  answer 
the questio n i n th e eye s of a child. Howeve r w e can' t b e certain tha t th e chil d wh o gave 
it had notice d th e patter n i n th e spa n an d numbe r o f coins. Thus th e lin k betwee n th e 
mark schem e an d questio n i s seen t o b e crucia l an d i t i s important fo r th e tw o to be 
considered a t th e sam e time . 
It i s not necessar y t o give numerical mark s t o the differen t kind s o f answer. The answer s 
could be assigned t o qualitative categories , given label s A, B , C, et c o r whatever . Thi s 
enables differences betwee n differen t kind s o f answers t o be noted withou t suggestin g 
that som e ar e 'better ' tha n others . I t i s possible t o count th e number o f answers o f th e 
children i n eac h categor y an d t o use thi s informatio n i n relation t o some overal l criteria . 
When number s ar e used  and totalle d i t isn' t possible t o know whethe r a  score of 1 0 was 
made up of three 3s , a 1  and a  0 or five 2s . 

Task F4 

Before introducin g Tas k F 4 it is  useful t o distribute Resourc e 15 . This give s a  brief overvie w 
of th e wa y i n which item s for testin g process skill s and conceptua l understandin g ar e 
constructed. Allo w tim e fo r reading and the n revie w th e item s i n Resource 1 4 to see t o 
what exten t the y 'fit ' th e generi c descriptions . Making thi s link wil l help participants us e 
the description s i n Resource 1 5 in thi s next task . 

Organisation: Participant s wor k i n pairs . 

Materials needed : Task F4 , Resource 15 . 

Time: Allo w a t leas t 40 minutes fo r th e tas k i n pairs to produce firs t draft s o f 
the items . 

Instructions: Tel l th e participant s the y ar e to : 
Draft thre e items , with thei r mar k schemes , according t o th e 
specifications. 
Be prepared t o defend thei r approache s and , whils t i t i s recognised 
that polishe d product s can' t b e produced i n the time , th e item s shoul d 
be ones they conside r usefu l i n practice . 
Choose th e forma t (ope n o r multiple-choice) fo r themselves . 
Write thei r item s on larg e sheets o f paper o r on overhea d projecto r 
transparencies. 

Task F4 

Devise a  tes t ite m an d mar k schem e t o assess each o f the following specifications : 
(i) A n ite m usin g the 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 o f controlling variables , suitable fo r 8/ 9 year-olds . 
(ii) A n ite m applyin g simple idea s about force s suitabl e for 7/ 8 year-olds . 
(iii) A n ite m usin g th e contex t o f shadows and testin g th e process skil l o f predicting , 

suitable fo r 9/1 0 year-olds . 

Plenary discussion 
Discuss each questio n an d mar k schem e an d criticis e constructivel y wit h a  view to writin g 
better secon d drafts . Thi s ma y be done a s part o f the nex t tas k i n thi s module . 
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Points to emphasis e 
Avoid question s whic h depen d bot h o n process  skill s and th e us e o f prior knowledge. I t 
will no t b e possible t o know i f failure i s due t o lac k o f the skil l o r th e ide a o r both. Thi s 
may no t matte r i f an overal l scor e i s computed, bu t i t i s more helpfu l t o have sub-score s 
for skill s and understandin g o f ideas . 
In genera l a  single question i s not enoug h t o tes t a  process skill , since it s use i s influence d 
by th e conten t (eve n i f knowledge o f thi s conten t i s not required) . Ideall y severa l 
questions, spread acros s different context s shoul d b e used for eac h skill . 
Avoid gende r bia s i n selectin g th e conten t an d contex t (i e situations commonl y 
associated mainl y wit h th e activitie s o f either boy s or girls but no t both) . 
Avoid question s tha t coul d b e answere d b y recall without eithe r applyin g concept s o r 
using process skills . 
It i s useful t o use the sam e contex t o r subjec t matte r t o ask severa l question s s o that th e 
children don' t hav e t o rea d to o muc h fo r eac h question . Fo r instanc e th e exampl e fo r 
testing th e understandin g o f concepts i n Resource 1 5 could b e the basi s for a  process skil l 
question suc h as : 

"If the snails had not moved in  straight lines,  how would you have 
measured the distance they had moved?" 

This woul d b e a  useful questio n i n a  tes t wher e both skill s and concept s wer e being teste d 
because answerin g thi s does no t depen d o n answerin g th e othe r question s i n th e ite m 
correctly. I t shoul d b e marked separately , however , an d no t a s part o f the concept-base d 
question. 

Task F5 

Organisation: Participant s i n pairs . 

Materials needed : Task F5 , Resource 15 , locally use d curriculu m o r syllabus . 

Time: Thi s activit y ca n tak e a s long as is available. I f time i s limited allo w 
about 6 0 minutes worksho p tim e an d as k fo r othe r item s t o be create d 
outside th e workshop . 

Instructions: Tel l participants to : 
Draft item s and mar k scheme s which coul d b e used i n schools i n thei r 
locality fo r pupil s i n th e fift h o r sixth year s of primary school . 

Task F5 

Select a  part o f the 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 be developed. Prepar e mar k scheme s fo r thes e item s i n a 
suitable form . 

Plenary discussio n 
This ca n tak e th e sam e form a s for Task F4 . I t may be usefu l t o add t o th e earlie r poin t 
about usin g the sam e context/subject matte r fo r severa l questions . When a  test i s being 
created, i t i s often possibl e t o use the sam e contex t (situation ) an d t o ask separat e 
questions requirin g proces s skill s to be used . (Se e th e exampl e a t th e en d o f backgroun d 
information) Althoug h thi s reduces th e amoun t o f reading i t increase s any bias tha t ma y 
be associate d wit h thi s context . 
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The developmen t o f questions i s not complet e unti l the y hav e bee n trie d ou t wit h children . 
If possible arrang e fo r thi s a s part o f the workshop , using a  nearby school . I f not, as k 
participants t o tr y the m wit h childre n betwee n session s o f the worksho p and brin g th e 
responses t o th e nex t session . 

Points to emphasis e 
It i s the mar k schem e whic h wil l ultimately determin e wha t i s given credit . Thus i t i s 
very importan t t o develop thi s a t th e sam e tim e a s the item . I n th e cas e o f open-ende d 
questions i t i s helpful t o do thi s i n two phases . Firs t produc e a  draft mar k scheme , the n 
try out th e item s with childre n an d adjus t th e schem e a s necessary. Often childre n 
produce type s of answers which ar e not a t firs t anticipate d an d ma y make a  difference t o 
what i s considered worth y o f marks. 
The questio n shoul d giv e some indicatio n t o th e childre n a s to what i s expected a s an 
answer. Fo r example i f 'similarities and differences ' ar e asked for , the n specif y th e numbe r 
expected an d creat e th e mar k schem e t o fit . Again , i n a  planning question , i f the mar k 
scheme gives credi t fo r mentioning , say , equipment t o be used an d ho w th e result s wil l b e 
calculated, the n mak e thi s clear i n th e question : e.g . 'Mak e sur e you say: what yo u wil l 
use, how you wil l use it , and ho w you wil l decide th e result... " 
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Background information 

There ar e tw o main way s of arriving a t a  summary assessmen t o f children's achievemen t a t 
a particular time . One i s by forming a  summary o f the record s o f on-going assessment ; th e 
other i s by 'checking up'  throug h givin g some specia l tasks , or tes t items , which ar e 
designed t o find ou t th e exten t t o which childre n hav e developed certai n skill s and ideas . 
Ideally bot h woul d b e used, s o tha t th e specia l task s become check s fo r th e teachers ' 
assessment base d o n record s o f formative assessment . 

As discussed i n Modul e E , summarising ca n preserv e th e detai l o f the on-goin g assessmen t 
and enabl e summar y statement s t o be mad e abou t progres s during th e perio d i n questio n 
over a  wide range o f ideas , skills and attitudes . At th e sam e tim e tw o les s favourable aspect s 
need t o b e considered : first , tha t som e of the informatio n ma y b e ou t o f date i f areas of 
work a t th e beginnin g o f the yea r have no t bee n revisite d later ; second , tha t i t may b e 
difficult t o produce a  descriptive summar y whic h enable s pupils ' achievement t o b e 
compared, fo r thei r opportunitie s ma y have varied . 

Checking u p has the attractio n o f providing apparentl y equa l opportunitie s fo r childre n t o 
show what the y ca n d o a t a  particular time , although necessaril y ove r a  reduced rang e of 
experiences. However , i t mus t b e remembered tha t givin g childre n th e sam e task s i s not th e 
same a s giving the m th e sam e opportunitie s sinc e learnin g opportunit y implie s a  matc h 
between th e tas k and th e child' s ability t o engage wit h it . I n othe r words , children wh o 
have develope d th e abilit y bein g teste d ma y not b e able t o show thi s i n th e tes t situation . 

Issues relatin g to test s 

Here w e conside r th e approac h t o summative assessmen t o f giving specia l task s or tests . 
In doing s o their disadvantage s shoul d b e kept i n mind : 

They hav e lo w validity sinc e th e task s are restricted t o thos e whic h ca n b e done i n th e 
test context . 
There i s a restricted rang e o f skills and idea s tha t ca n be included , partl y becaus e o f th e 
limitation o n th e lengt h o f a  tes t an d partl y becaus e som e skill s are onl y reveale d i n 
extended activities . 
They requir e considerabl e teache r tim e fo r organisatio n an d marking . 
They tak e up learning time . 
They ca n induc e anxiet y i n children . 

To minimise th e disadvantag e i n term s o f validity th e tes t item s mus t cove r th e ful l rang e 
of skills and idea s tha t ar e th e goal s o f science education , bu t i n les s detail tha n i n th e cas e 
of formative assessment . Thi s mean s tha t i t mus t g o further tha n testin g a  knowledge o f 
facts, whic h i s always relatively easy . For example : 

What i s the boiling 
A 
B 
C 
D 

point of 
0°C 
32°C 
90°C 

100°C 

water? 

What i s the name o f the par t i n th e centr e o f th e ey e 
through whic h ligh t passes ? 

Would thes e item s really tel l u s anything abou t children' s scientifi c development ? Th e 
knowledge o f facts i s a means o f building broade r generalisations , th e idea s or concept s 
which constitut e th e mor e importan t knowledg e tha t childre n nee d t o make sens e o f thei r 
environment. Testin g knowledge o f facts mus t no t replac e testin g th e understandin g o f 
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ideas; thi s shows i n th e abilit y t o apply th e idea s in situation s othe r tha n thos e i n whic h 
they wer e learned . 

For checking o n children' s developing idea s the importan t ai m i s to ensure tha t childre n 
are applyin g thei r ideas , working ou t thei r answe r fro m thei r ow n thinkin g rathe r tha n 
simply recallin g it . The decisio n a s to what children ar e likely to be able to recall and wha t 
they wil l have t o wor k ou t depend s o n th e experience s o f the children . Fo r some, an answe r 
to th e question : How  would  you try  to stop an ice cube from melting  for as long as possible 
without using  a 'fridge ? ma y require applicatio n o f idea s about th e nee d fo r hea t t o brin g 
about meltin g an d transfe r o f heat throug h differen t materials . For others , however, wh o 
may have undertake n suc h a n activity , i t may be a  matter o f recalling wha t was done an d 
the reason s pu t forward fo r i t at tha t time . However ther e ar e many variation s i n way s of 
ensuring tha t th e applicatio n o f ideas i s required an d i t should b e possible t o avoi d 
questions whic h as k fo r straigh t recal l o f facts o r for application s whic h ca n b e recalled . 

Forms of presentatio n of test items 
Test questions ar e mos t commonl y presente d o n paper , perhap s usin g pictures o r symbols, 
and pupil s answer b y writing o r drawing. This i s more suitabl e fo r assessin g idea s or 
concepts tha n fo r proces s skills . To assess practical enquir y skill s i t i s necessary fo r pupil s t o 
be given task s to b e carrie d ou t usin g real object s an d equipment . Thi s i s particularly s o for 
assessing the performanc e o f whole investigations . 

However, th e process o f practica l enquir y ca n b e divided int o componen t skills , such as 
planning procedures , identifyin g variables , making observations , recording findings an d 
drawing conclusion s fro m them . Som e o f these component s len d themselve s t o assessmen t 
on pape r an d th e difficulty  o f providing practica l tes t situation s mean s tha t thi s i s an 
attractive option . Two points mus t b e kept i n min d whe n assessin g process skills on paper : 

for a  skill t o be assesse d th e pupil s mus t b e required t o use the skill , not jus t t o sho w 
knowledge o f how t o use i t 
being able t o perform separat e component s o f investigations i n isolatio n from th e whol e 
is not th e sam e a s performing a  whole investigatio n fro m star t t o finish . 

Forms of answering test items 
In al l assessment th e influenc e o n performanc e o f abilities which ar e not unde r tes t shoul d 
be minimised . So , particularly fo r youn g children , i t i s important tha t th e demand o f a 
question i n term s o f reading and writin g should no t preven t the m showin g what the y 
understand o r showing th e scientifi c skill s they have . Fo r young childre n i t i s helpful fo r 
them t o be abl e t o respon d b y drawing, constructing somethin g o r carrying ou t a n 
investigation. 

In written questions , on e o f the popula r way s of reducing th e burde n o f writing - an d a t 
the sam e tim e makin g markin g easy i s to provide alternativ e answer s from whic h th e pupi l 
chooses a n answer . These multiple-choic e test s have man y disadvantages , however , i n 
relation t o assessing learnin g i n science . 

A multiple-choic e questio n take s the for m o f a 'stem ' whic h i s a statement o r question an d 
several alternativ e answers . For example : 

Tigers are striped s o that the y can : 
A kee p clea n 
B ru n faste r 
C hid e easil y from othe r animal s 
D b e seen easil y by other animal s 
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Some o f th e point s i n favour o f such question s are : 
they d o no t requir e pupil s t o write answer s and s o do no t limi t pupils ' performance o n 
account o f writing abilit y 
they ca n b e marked easily , by hand o r b y machin e 
they ca n b e answered quickl y s o that severa l suc h question s ca n b e aske d and a  range of 
different topic s covered . 

Dints against question s i n thi s form include : 
they ca n ofte n b e answere d b y intelligent guessin g o r elimination o f obviously wron g 
alternatives (distracters ) 
they d o no t asses s what pupil s ca n produc e a s answers, only thei r recognitio n o f righ t 
answers (plu s the abilit y t o eliminat e wron g distracter s an d t o 'spot ' th e sign s of 
correct answers ) 
they giv e no guarantee tha t th e idea s behind th e question s have bee n understood ; th e 
right choic e migh t b e made fo r th e wron g reaso n 
they ofte n requir e mor e readin g tha n open-ende d questions , whic h i s time-consumin g 
and cause s difficulty fo r som e pupil s 
they ar e difficul t t o produce an d nee d carefu l trial s t o eliminate ambiguou s wordin g an d 
supposedly wron g answers which tur n ou t t o be correct , o r vice vers a 
young childre n fin d thi s form o f question difficul t t o handle; the y ofte n tic k mor e tha n 
one answer , however carefu l th e instruction s 
they d o no t tes t th e abilit y o f learners t o express themselves , whic h i s an importan t 
aspect o f science education . 

Marking 
One o f th e chie f reason s fo r th e introductio n o f multiple-choice question s wa s to avoi d 
difficulties i n marking . However, al l tha t thi s did wa s to shif t th e balanc e o f difficulty t o 
the writin g o f the questions . Open question s ar e muc h easie r t o writ e bu t mor e difficul t t o 
mark. Fo r example th e questio n abov e coul d b e expresse d i n a  mor e straightforwar d way : 

j Wha t advantage s d o tiger s get from bein g striped ? 

But thi s woul d b e more difficul t t o mark . Inevitabl y pupil s wil l expres s thei r idea s i n 
different way s and mos t answers will  be neithe r wholl y correc t no r wholl y incorrect . Ther e 
are wel l establishe d way s of dealing wit h suc h answers , which involv e establishin g 
qualitative categorie s o f answers. For example, suc h categorie s fo r th e ope n questio n abou t 
the tiger' s stripes might be : 

i A n answe r whic h give s correc t reason s makin g referenc e t o 
stripes not easil y seen i n tigers ' habita t 
therefore the y ca n hun t withou t bein g seen o r attacke d 

or othe r way s of expressing the ide a o f camouflag e 
ii A n answe r whic h i s correct a s far a s i t goes, but i s limited e g the singl e wor d 

'camouflage' 
iii Incorrec t answer , e g reference t o stripes frightening othe r animal s 
iv No t answerin g th e question . 

The boundarie s o f the categorie s woul d b e derived eithe r fro m th e criteri a t o be used, i f 
these exist , o r from th e kind s o f answers whic h ca n b e expected o f th e childre n o f the ag e 
being tested . Whe n th e genera l compas s o f the categorie s ha s been decide d i t i s useful t o 
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provide example s o f answers whic h woul d fal l int o them . So , for instance , a  decision woul d 
have t o be mad e a s to where a n answe r suc h a s ' it helps them  catch their food' would fall . I f 
illustrative response s a s well a s descriptions fo r eac h categor y ar e provide d the n i t i s 
entirely feasibl e fo r markin g schemes o f this typ e t o be used reliably . 

For some purposes , i t i s most usefu l t o repor t i n term s of the qualitativ e categories . Thi s 
gives informatio n abou t th e exten t t o which pupil s hav e achieve d certai n ideas . For othe r 
purposes, mark s could b e assigne d t o the categorie s (e g a =  2 , b  =  1 , c and d  =  0). 

Example of a set of question s on the same theme 

(Taken fro m Hargreaves , e t a l 1990 ) 

After lookin g a t a  sun-dial i n an ornamenta l garden , childre n mad e thei r own : 

The sun-dia l i n th e garde n Th e children' s sun-dia l 
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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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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 ! 
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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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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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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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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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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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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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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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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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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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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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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 
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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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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 . 
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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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Resource 15 

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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