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Abatract

Many teachers wsually employ poper and pencil tests 1o assesa their pupils” knowledee
and understanding of science concepts. However, if the tesl questions are mostly of the
recall tvpe, then the assessment becomes very limited and ey nat be able to detemine
“true” understanding. One powerful method that can be wsed by teachers is the
interview. This paper will discuss how interviews should be conducted with children,
the kinds of dota that can be acquired from the interviews, and how t¢ analyse and
interpret them. I properly executed, interviews can be a very powerful method 1o
determine not only the children's alternative conceprions but to asseas whether learning
has actually been meaningful. Implications for teaching will also be discussed,
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Probing Children's Understanding Of Science Concepts Via Inferviews

Introduction

The constructivisl approach to learning perceives students as learners who are
respangille for their own learning by constructing meanings based on their own prior
knowledge. Learming i3 thus an sctive process. However, “active” in this senze refers to
the mental rather than the physical domain. This is beoause a child who is physically
active conducting experiments and Acience activities does nor necessarily mean that
leaming has oceurred, How do we know then whether a child has learned anything since
we cannol see whal 15 in histher mind? A teecher will not know whether a child has
leamed what is raught unless hefshe evaluates the leaming outcomes,

Many teachers evalvate learning outcomes by administering tests. These tests are
useally in the form af paper and pencil und may include multiple-chowce, true-false, fill
in the blanks, and open-ended guestions, [T these tests include many recall tvpe of
questions, B teacher cannot spy Tor sure thoe the students hove understood the lessons
well even if they managed 1o obiain high scoves i the tests

Ome imethod that could sericusly he considersd by teachers to probe students’
understonding aboul science concepts fa by interviewing lthe students, White and
Crunstone {1992) proposed the “Interviews abouwt Concepls”™ method, which is a
conversation betwesn two of mare people, whereby the inrerviewer tries to elicit gs
much infermanos or knowledge that & person has about any concept, and for that
nlarmietion e be analysed to yield measures or ampressions of the person’s
indersiahing,

White and Gunstons (19927 used this method with university students to test (heir
understanding of electricity and evcalypts, | have wsed this method with nine and ten-
vear-ald pupils it Sheffield. UK. and Malgyvsia to tes: the childres™s understanding of
Light (Abdullah, 19985 | have also wsed this methed with course participants at
RECSAM on varicus science concepts, The course participants include primary wid
secotdary science teachers, and reacher educaters from the 10 ASEAN countries, The
course participants have alsa sried this method with school children in Penang,

Understanding o Concept

When & person understands a concept, 1t means that he‘she has some knowledge or
information aboul i in kisdher memary (White and Guastone, 19923 To know how that
knowledge or information is stored 2 the memary, il is important 1o dentify the types
of elements [ the memory or coenitive stueture. Gagne and White (1978, po 183} define
memery siocturs as “the contents of memery thai result from leaming, and Lhe
organizations that these contents are postulated to have” White (1985, pa1) defings
cognitive structurs as “the knowledge somenne possedsed and the manner i which it is
arfanged"”,

Gogne and White (1978) wdentified four elements in the memory structvre, namely
proposilions, images, episodes and intellectieal skills, White and Gunstone {1992} added
three more elements, namely, strings, motor skills and cognitive strategies. According Lo
White (1979, 1983}, the informution that people have is actually verbal knowledge thar
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consisty of facts end beliefs which are storec as prapesifions, Information i% stored in
long-term memory i the form of interconnected propositions (Goagne and Whise, 1978),

fmapes are “rmenta) pictures™ bot they are not anly limited o visual imagery although it
is the most pervasive kind (Gagne and White, 1972}, Episodes represent events directly
experienced by the learner and con be specifically recalled by the learmer (Gagne and
White, 1973). 1L can elso be a regollection of events that one experiences either directly
a5 the chief actar ar as o passive chaerver (White, 1979). Intetfectieal skitls refer 1o the
learned memory structures that underdie the dentificetion of concepts and the
application of rules (Gagne and Wite, 1978), The difference between proposttions and
intellectual akills is that she former are single facts whilst the latter are rules that divect
behavieur so tha: people can perform ¢lasses of weks (White, 1983),

Sirtmgs pre fixed in form, such as the recitation of a scientific law or the multiplication
tables, proverhs, mnemonics and posms (Whise and Guastone, 1992). Propositions
differ from strings in thet the former cen be socaphrased (White, 1988), Meotor skitls are
tre ability o perforee physical tasks, Cogmitive strategies are broad skilis vsed in
4inking and learning for example, focusing on @ task, deducing and induzing and
reflecting (White and Gunslone, [9%2),

White and Gunstone (1992} define a persoz's understanding of 2 coneeps as the set of
propesitions, strings, images, eplsades, and inwellectual and motor skills that the person
associntes with thas cencept, When the set becomes richer with more elements and there
is a greater degree of interiniing between elements, understanding becomes greater,
However, it i3 nat easy to specily which particulas element ls more essential to
understanding. Does a person with more propositions understand a particular concept
betser than ong who has more episedes” To be able o do that, we nead 1o look al the
dimenaions of the memary structures; and White (198351 has proposed ning dimensions,
namely, extent of knowledge. precision, interna. comsistency, accord with realiny or
generally accepted truth, vaciety of types of elemant, varizsty of tapies, shape, oo of
internal to external associations, and aveilability of knowledge.

White and Gunstone (1992} psed inferviews 1o mezsure their resposdents’
stiderstending of concepts and scored them on eight dimensions, namely exient of
wnowledze, accord with authority, precision, internal consistency, variety al types af
elements, externality, shape and availability, | used White and Guastone’s model af
understanding as & stariing point in my merviews with primacy schoal children and
focused on three dimensions only, namely, extwen: of knowledge, precision o accuracy,
and nternal consistency, The precision of accuracy dimension is a combination of (e
aceord with antkority end precision disnensions made in White end Gunstane™s model af
understanding, I found that these three dimensions were sufficient to inform about the
children's understanding and whether their leaming was scientifically meaningtu!
¢ Abdullah, 1958).

A pupil with a lot of propositions, images and episodes would have a greater extent of
knewledge than cne who has lesser of these clements. However, o pupil with 4 greater
extent of knowledge does net necessazily mean that hus'her knowledge 15 aceurate ot
precise. An rocurate swatement b5 one that is in accord with the relevant authorify, that
iy, the science curriculum knowledge for a particular age level A precise statement 13
one that s not vague and can be understeod ¢learly by anather person, When a pupil
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makes n lot of conteadicring statements, it shows 4 lack in internal consistency and
means that hefshe 1s not able o reflect on and integrate hisher knowledge.

Conduciing the *Interviews abouwt Concepts™ Method

The interviews could be conducted before the teacher introduces o pasticular topis (pre=
mterview) and after completing the lessons on the topic (post-interview). One reason for
conducting pre-interviews is to find out whether the pupils have any alternative
conceptions whout the concepts; and the post-interviews to find out whether they still
retained their alternative conceptions after the lessons.  When properly conducted,
interviews can reveal o lol of information about the pupils’ undersianding o lack of
understanding of the science concepts,

It ig not possible for a teacher to conduct interviews with all the pupils. Pupils could be
selected randomly or by purposive sampling. In purposive sampling, the wacher could
select three pupils from one class that is, the above-average, average and below-average
children nccording to their science achievement tesis, Taking the Malayaian classroom
scenario, in order to not disrupt the science lessons, it would be proper to conduct the
interviews out of the achool hours and volunteers are needed (and maybe parental
permission) since the pupils have to come carlier or stay back after school hours for the
interview sessions.

When conducting the interiews, an audio recorder (o record the conversation is an
important requirement o as not to lose any information. Interviewing 14 an art and there
are rules 1o be followed, bul following rules alone dogs not pusranies that @ persan can
become 4 good interviewer, Good interviewing skills can be acquired through practice
and it takes a lot of prectice w0 gel 1t right, that is, to be able to ask relevant questions
and follow-up questions as the pupils respond, For effective intérviewing, some pointers
that need to be considered by the inferviewer are listed below.

il Interviewers miust be thoroughly familiar swith the topic o be able to respond
with appropriate follow-up questions to the pupila’ responses (Mowvak and
Ciowin, 1984,

il (o not meat the interviews as "Socratic reaching”, that 15, asking questions that
will areer pupila towerds new understanding (Wovek and Gowin, 1984, For
example, when 2 pupil gives a wrong answer, there is a tendency for the reacher
to msk himher questions that leads to the answer, The teacher should instead
rephtase the question but care should be taken so that the teacher dogs not pive
an “answer” in the progess of rewording it (Hopkins, 1985)

i) Effective interviewing depends on effective probing (Goetz and Le Compte.
19847, Probe the pupils instead of giving those prompts thar will help them get
the answer,

1¥) An interviewer should appropriately wart up to 10 or 15 seconds for a response
from cthe pupil However, the "wait-time"” should not be as long as 4 minute or
teen hecause a pupil would freere up if stared at for too long. IT vou do nat get a
response after abont 10 seconds, it could mean that the pupil have not
understood vour question oF may not know the answer, The interviewer can then
rephrase the question ar move an to A new topic (Wovak and Gowin, 1984},
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vl [nstead of keeping quiet, a pupil may give an "'l don't know™ or "1 forgoe™
answer, The interviewer should v to rephrase the question or ask the pupils o
think back on gny activity that he/she had carried out in the class related to the
question {Abdullah, 1998,

vi] The imerviewer needs to find @ suitable room which s quiet and without any
distractions (o conduct the interviews,

vii) The interviewes should refrain from dominating the discussions with the pupil
and feom expressing their opiniaus.

viiil  The interview itmosphere should be relaxed and do nst try to humy the
interviewees, The pupils should be allowed to talk as much as they want to
about the concept and the interviewer should only end the session when the
pupils have nothing else to edd, The length of an interview depends partly on
the age of the zhild and partly on the purpose of the inlerview, but generally
does not last more than fifteen to thiny minutes (Movak and Gowin, 1984). My
pre-interviews with 9 to 10 vear old pupiis lasted between en and fifteen
minuies and the pos-interviews between fifteen and tweaty-five minuotes
(Abdullah, 19981

In the "Interviews abowt Concepts” method, the mterviewer can ask three man questions
to elicit three types of knowledge, namely, propositions, images wnd episodes, For
ingtanee, if the concept is “light”, the interviewer cin ask these three muin questions
below:

i} What can you t=ll me about light!

it} What comes 1o your mind when [ mention the word “light" {or any other
consept related to light such o8 reflection]?

i} What experiences have vou had with light (or any other concepr related to light

such as shacows) !

The theee questions do not have o be asked in the order as above but anytime dunng the
interview depending on the pupils’ responses, 1 would be a pgood idea for the
inierviewer o make verbatim transeripe of the inlerviews and then rey-ord then inlo
slutement sets immedistely lest they be forgotten. The statement s21s are 1o be written
according to the theee ivpes of knowledpe elicited during the interview and only
information that could toil something eteout the pupils' scientific ideas need be included
i the statement co1s, 1F o pupdl states a fact, idee, belief or opinion about the conoept,
thet will bz categerized as a proposition. A statement with many examples should be
considersd as mose than one proposilion. For exemple, il a pupil states that the sun, fre
ind stars are souress of Hghe, it should be reworded as three propositions and not one,

A statement 13 considersd as an image when a pupil states whatevel umage hefshe
wisuplizes in hisdier mind in response to a word given by the interviewer, However,
images do not have o be limited (o visuel imagery only but can also include the other
four senses. A staternent s conaidered az an episode when a pupil s asked to state any
axperience hedshe has related to the concept, This cou'd include experiments and
activitiey they hed camizd out in school
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Analyiing the Interviews

The reworded statement sets can be analysed by scaring thes on three dimensions of
undecstanding meotiensd above. A pupil's exteni of knowledge 15 obtained hy
eounting the number of prapositions, Imnges and episodes in ether rewerded statement
sets, A high extent score indicates a greater breadrh of knowledpe as compared 1o o low
extent score, The score ls subjective in the sense that there are no nmumimum or
raxinium marks, 1L depends on how much the pupils are willing 1o tell the imerviewer
Since the score docs not teke intn sccount whether the wiatersents given are right or
wrong, 4 higher exlent scace is theretore not sufficient 10 gusrantoe better understanding.

Further descriplors of understanding have to be constdered and this brings us to the
second dimension, namely, the aceuracy or precision ol the peopositions. The precislon
seare can be caleulated by the number of accurate and precise propositions divided by
the total number of propositions multiplisd by a hendred. The third dimension s the
consistency of the statements mude, When conteadictiory sintentents sre expressed, they
Indicate a failure to reflect on and infegrats knowledge. For example, a pupil may soy
thiat photosynthesis only ocewrs during the day and that respiration occurs at night and in
ancdher instance beishe savs thal plants respirs at all inses. The stastermnents made about
respiration could be murked a5 two contradiciory smizments. The internal consistency
i5 colealated a8 =n indsx squal o (1 - number of contradicting propesitions” 1otal
number of propositions) x 10, 17 o pepil does =ot hove any corwradicting statement,
his/her internal consistency index s 100,

I coleulnting both the precision wnd internal consistency lndex, only the propositions
have been included whilal lmages and episedes are excluded. The reasen Zor this 18 that
i1 1% nol possible 1o verily these stuternents because the pupils themselves are the ones
having the unupes and the experience. For example, o pupdl can state correctly the seven
colours of the minbow and that would be categorized ss propositions and marked as
accumte. In another instance, the sune pupil conlé sey ihat hefshe has seen the rainbow
and mentioned pink as one of the seven colours. It ix i ficult to dispute what & child has
observed and only faor fo give hiovher the credin.  This is the main neason why images
and eplsodes pre excluded from the calculation of the precision score and Internal
congistoncy index (Abdullnh, 19948,

An example of how an interview Las been analysed is given below. The interview was
canducted with a 9 vear ald girl, whom we shall eall Mery, in o school in Shelfield, Twa
interviews were actually conducted with Mary, that ig, the pre-interview &t the wad of
the lessan and the post-interview two months later. This gird was considered as below-
average by her teacher and it was seally difficull to get her 1o ik during the pre-
intorview, However, duning the post-inferview, when she had known the intzeviewer for
quing o time, she was ne loager nhihited.

(I = imterviewer, M = Mary)

i: QK Mary, [ want o find out what vou know ghout cerain things.
The topic we will discuss wday iz light What comes 10 vour mind
when [ mention the word light* -

M: The sun, raffic fglhts.
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Anything else?

Bus lights.

K, have vou heard of the word enerey, Mary?

(Mods)

Do you think iight 15 a form of energy?

Yes.

Do vou think we can change the light enersy 10 another form of engrgy?
Yes.

Horw?

We need Light switches,

Why do we need them?

When we switch on the light, light comes.

What makes the lighl come soe?

Eleciricity,

Yery clever, OK do yvou think light travels?

Lighr reavels in a stradght line.

How do you know that?

hrs J told us.

Have you seen light ravel in a straight line before

Mo

Can you see light travel”

Mo

Ma?

Cos we can see all wobbly lines,

All wobbly lines” If vou shine 4 torch, does the light go in a straight
line o1 does it go waobbly?

Straaght line.

OK eon you tell me how we are able to see?

Err...

Why are we ghle 1o see things? What does the light do?
Help us find things,

Help you find things. Does the light enter your eves 5o that vou are able to see

things or is there light already in vour eyes?
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Light in your eyes,

There's light in your eyes!

Yes.

Dees the light go out of your eyea?

Wever,

Why?

Cos jt's not dark.

It's not dark? OK now itz bright in this room, How are vou able b see tis
ficrophone?

The light comes from the window.

How does the light reech your svea?

It doesn't

How are you able to sae then? Can you see the table?
s,

OE does the light hit the table?

[ hirg the table and forms a shadow,

Can you tell me why we see different coloured things?
Becauae the light goes on it.

Have you seen a rainbow before?

Lats,

What are the rainbow colours?

Red and vellow and pink and green and orange, purple and hlue.
How do you think the rainbow forms*

By the rain and the sun.

What daoes the sun dot

It makes plants grow when it raimns.

Whar does the sun do to muke minhows?

1t shines on the sky.

Has it got anything to de with the rain?

Mo,

MNo? When do vou usually get rainbows?

Ceely when it's hot.

When it's hot? Don't vou need the cain to malke rainbows?
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Mo,

Oh you don't need the rain, it's just the sun, right”
The sun,

OF wnything else vou want to talk on light?

M

Any experiences vou had with light”

Mo,

Ok Muory, thanke you very much.

The reworded statement sels from the above mranscripis are given below:

Propositions

]

e

Lipght is a form of energy,

Light can be changed 1o another form of energy.

You can chenge light to snother form of energy with the light switches
The lights in the room come from electricity,

Light travels in a straight ling,

We cannat see light travel.

We cannar see light trave! straight becanze we see all waobhly lines.

It vou shine a torch, the light goes straight.

Light helps vs find things.

Theee is light in our eves,

We can dee bevause of the [iahil in ooe eves.

The light does nat go oot of your eves because 1118 not dark,

The light froem the windows does not reach vour eyes,

The light hits the table and forms a shadow.

We see different coloursd dungs because the light goes on i,

The reinbow colours are ved, vellow, pink, green, crange, purple and blue.
The rainbow 13 formed by the rain and sun

The sun makes plants grow when il cains,

The sun shines on the sky and forma the mainbaow.

The rain kas aothing o do with the formation of rainbows,

You get minbows anly when it is hor
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Images
v 1 think of the sun when T think of light.
23. | think of the maffic lights when [ think of light.

24, | think of the bus lghts when [ think of light

Mary has 21 propositions and 3 images but no episodes, This gives her an extent score
of 24 Rtatements 3, 7, 10, 11, 12, 13, 15, 16, 19, 20, and 21 are gither inaccurate or nof
precise which gives her a precision score of 10421 x 100 = 48%. Statements T and 3
contradict each other because she says that we see light travelling in ‘wobbly' lines but
when you shine a torch, light travels straight. Statements 17 and 20 also contradict each
ather, At first she said that rainbows are formed by rain and sun but later she
contradicted hersell by saying that rain does not play a part. This gives her an internal
consistency index of (1 « 421 x 100 = &1 %

Statement 3 is marked as inaccurate because Mary thinks that light can be changed to a
different form of energy using the leht switches, She does not really believe that light
travels in straight lines hecause she "sees them as wobbly lines", but since her teacher
tells her 30, she will say that light travels straight because that is what she thinks you
want to hear, Mary also believes that there is light in our eyes and light from outside
does not reach our eyes 1o enable us to see, Statement 15 i3 marked wrong because she
could not explain how we are able to see coloured objects. Mary could oaly give five
rainbow colours correctly, therelore statement 16 has to be marked as incorreci
{Abdullah, [998).

For the post-interview, Mary managed o increase all her socores, that is, 5% for extent,
61% for precision and 91% for consistency. However, since her precision scare is still
comparatively low, her understanding of light could be said to be still relatively poor,
She still maintained a number of altemarive conceptions even after going through the
lessons and the detivities, There was no apparent cognitive restructuring on her part. For
instance, she still maintsined her belief that light dees not travel straight although she
would tell vou otherwise becanse that was she thought vou wanted 1o hear, When she
was asked why she thought light travelled stroight, she said her eacher told her so.
However, when asked whether she had seen light travelling straight, she said that she
had seen it “up in the sky, it goes around, it goes round that tree, round like a rainbow™

Interpreting the Scores

White and Gunstone (1992} state that concept understending is not dichotomous but @
continuam, [t means that there i3 no such thing as understanding a concept or nol
understanding it. Everyone understands o some depree a coneept they know of, and the
understanding can streteh from a little to a lot. From the extent of knowledge, precision
and inrernal consistency index scores, how does a teacher know whether the child has
fully understood the concepis? Would o score of 100% for both precision and
consistency be teken to indicate, in an operationsl sense. a “full” understanding of the
concepts that was declared?
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[f a pupil scored B0% and above in & science achievement test, it would certainly be
graded as an "A" and the pupil would be considered o have understood the [essons
well, However, in interviews, 4 score ol BO% for precision means that the pupil atill has
some inaccurate and imprecise concepts. Therefore, that pupil has vet to reach the status
of “Tull™ understanding A 100% score for hoth precision and consistency ia therefore
needed before weé can say that a pupil has fully understeod the concepts, This may
irtitially appear unrealiztic and unfair, but since the seores are caleulated from statements
the pupils themselves made freely, and not from some tests with limited questions,
whatever the pupils say should be scientifically correct and non-contradictory to be
Judged as scientifically meaningful  However, it does not mean thal' her/his
understanding is as fully developed as a sclentist's level of understanding. We need to
consider his'her extent score too

It & pupil obiains a relatively low extent score, for example 20 but has precision and
consistency  scores of 100%, how should we regard her'his knowledpe and
nnderstanding? Such a pupil would need o extend their breadth of knowledge further
before we can say that her'his knowledge and undersianding is exceptional, especially if
heris peers atao obtained precision and consistency scores of 100% with much higher
extent scores, A pupil can also score 100% for consistency but if the precision score is
low, it implies thal most of the statements made are inaccurate and the pupil is
consistently wrong about them,

If we are to compare pre- and post interview scores, an ingreasa in all three scores would
mdicate an increase in knowledge and understanding; and the higher the scores, the
better the understanding. However, the pupils” extent scores may decrease for the posts
interviews, which does not mean that they have lesser knowledge after the lessons? It
could be that they may not have wanted ro repeat the same experiences or facts baice to
the inferviewer and therefore had less propositions and episodic statements, as shown in
my interviews with Malovsian children {Abduolleh, 1998). Malaysian children oo tend to
remain quiet and would not give an answer they are not sure of unlike British children
who wiould not hesitate to give you gn answer even iFit 18 wrong.

An ingrease In extent score with a decrease in precizion scote indicates that the pupila
may have retained theiwr preconceptions or formed misconceptions after being taught the
topic, They are also unable to explain the "hows’ and 'whys' of phenomena. They may
bhe able o state whatever new terms the teacher hos introduced but they cannot
adequately explain them. A decrease in both precision and consisiency scores suggests,
a5 Plager termed if, disequilibration. From a constructivist’s viewpoint, students learn by
interpreting new information in ways which meke sense o them in lerms of their
existing knowledge. [T the stedents are (o accept the teachers interpretation of the
phenomena, they may have to change their minds, which may require restructuring of
their existing conceptions and the children may not have accommodated the new
experiences to their knowledpe systems as ver during the post-interviews, Another
explanation for this could be that the pupils mayv have learned their new facts by rote
and could recall words or phrases used by the teacher without understanding thedir
meanings or the principles behind them (Abdullal, 1998}
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Implications for Teaching

Teachers” pereeptions of their pupils’ capability in selence are usually hased an the
pupils’ results in the achicvement tests, However, if teachers conduct interviews, they
may discover that there are vast differences in the pupils’ knowledge and understanding
even though they have been grouped in the same category. For example, in my
interview with Year 5 pupils (10 years old) in two schools in Selangor, (Abdullzh, 1995)
the pupils whom the tzachers had cotegorized as above-average had shown vast
differences in their understanding  OF the five pupils who were perceived us above-
average by their teachers, only one showed full understanding of the topie with
mereases in all three scares and 100% Tor both precision and consistency; thres hid vet
1o understand the conceptz fully, and ane showed canfugion and disequilibeation. There
was alss g pupil whose teecher had categonzed him as below-average burt (i fumed out
that his scores were comparably better than other pupdls who were perceived a8 average
by the 1eacher

Even though the Fndings from the interviews abave are not conclusive due ta the
limited number of samples, it does give us an insight of how teachers’ perceptiony of
their pupils” capability in science besed only on their seademic achievernents will not be
able to help them plan their lessons for effective leaming. Teachers necd 1o be sware of
individusl differences between their childeen. Postlethwaite {1993) supggests five broad
calegorics of dilferences between children, namely educational differences.
psychological dilferences, physical differences, social differences, and socio-economic
& cultural differences. The first two have o direct bearing on pupils’ learming and highly
relevant to the teacher's tasks, and will ke deacribed here.

Educationnl differences are described as differences in what the pupils already know and
understand and able to do in the face of new lcaming experiences. 17 we look at the
construclivist’s view of leaming, then differences in existing knowledge, understanding
and skill must affect how effectively pupils learn new materials. Psychological
differences include quantitative differences amongst pupils in their general cognitive
characteristics such as intelligence, specific intelligence such as visual-spatial or
mathematical abilitles, personality, motivation and attitudes, Piagetian stage of
development, preferred learning styles as well as other pavchalogical characteristics.
Teachers can therefore group the pupils in their science classes based on their
educational or psychological differences and plan their Jessons aceordingly.,

Teachers can also use the interview scores io group pupils according o their category of
understanding or scientific capability instead of grouping them randomly, as is usually
done. Pupils with mcreased scores in all three dimensions in the post-interviews may
have different levels of understanding, A pupil with & high extent and 100% scores for
koth precision and consistency can be grouped with puptls with lower scores to ennble
the skilled ones to help their less capable peers. In reviewing Vygotsiov's works on
social construetivism, Bruner {1985, p.25) = convinced that “social transaction is the
fundamental vehicle of education™ and learning involves “eniry into & culture via
induction by more skilled members”. The skilled members could refer 1o the teacher or
more capable peers. A more capable peer can form n “scaffolding™ for a weaker pupil
and guide him‘her until the laner can imernalize the process himselfhersel[ (Edwards
and Mercer, |9RT). This has te be made clear to the pupils involved, The teacher can
help by giving the weaker ones in the group a wider range of learning experiences and
the mare capable ones could herefic if they are given more reference materiels to widen
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their knowledge. More investigative work and other enrichment activities could be
given 1o these better pupils 100

Teachers should also toke heed of another category of pupils, that is, the contused and
disequilibrated ones, These are the pupils whese extent scores hawve increassd but their
precision and consistency scores have deoreased in the post-interview, These pupils
seemed o show that the more they leamed, they more confUsed they hecame. They were
able to extent their knowledpe and used terms and phrases used by the tescher theough
supcessful mote leaming. However, when probed further, they were not very sure af the
meanings of the terms end phrases they used and in what context those terms are 10 be
nsed, They might not have been able to process the statements given by their teacher or
link them to their prior knowledge 1o he able 1o give meaning (o it In cases like this,
tegchers need o find out these puplls’ prior knowledge so that thev can identify their
alternative concepticns, if any, and addeesa them ar once. Discussions with these puapils
should include the "hows™ and “whya" af phenomene toa.

Teachers too need 1o vary their assesament techaiques o differentiate between, on the
ong hand, pupls who can answer fest questions hecanse they had learned by rote and, on
the other hend, pupt]s- whose science learning has been meaningful, with the result tha
their understanding i deeper.

Summary

The use of the one-te-one or clinizal interviews has made it possible to assess the pupil's
knowledge and the degree of their understanding, as well as 1o determine whether their
learning has heen meantngful or lergely by rote, Even though the method can revenl o
ior of information on children™s Jearning, teacherz may be reluctant to employ this
methed due to time constraint, The smphasis on examination results i many scheols
too has iumed the process of teaching and legrning inmo drll and practice,

However, il teachers are interésted to find out whether their pupiis have leamed the
soience concepts meaningfully, then thev should ev this methed, A teacher can start by
practicing the three questions 1o elicit propositions, tmages and spiacdes with the class,
Once the teacher has developed the skills of prehing for information from the pupils,
he/she can sk the pupils to volunteer for mn interview session. [f a teacher finds that it is
difficule to do the interviews himself7herself, hedshe can team up with other science
teachers to use the method as en acton research project.

[nterviewing = not a difficult skill to acguire and (18 benefits can far exceed its
setbacks.
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1.

Content of the Paper

1.1

ha

[.3

Lesrning 18 an active process because students are responsible for their own
|earning, construsting meaning based on their own prior knowledge. A child ia
dirgctly mmvolved in the learning process, actively parficipating during
experiments and science activities but this does not necessarily mean thai
learning has taken place, Evaluation is thus necessary to obtain information on
what the child has learned.

Teachers usually evaluate leaming outcomes by administering tests nsually in
the form of paper and pencil tests, Anather method that can be considered by
teachers is through interviewing the students o probe understanding of the
aCiEnce concepts,

Interviews can be conducted before & particular topic is infroduced and after
completing the lessons on the topic, Conducting pre-interviews is to find ouf
whether the pupils have any alternative conceptions about the concepts and the
post-interviews 1o find out whether they stll retained their alternative
coneeptions about the lesson.
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