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Tasks for assessing the reasoning patterns and
the criteria for assessment
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Pask I: Fun House Puzzle (combinatorial reasoning)
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The above given plan of a three room house is given to
the interviewee, The interviewer then enters into a dialogue
with the. lnterviewee explaining that the Ffigure shows the
diagram of a house having three rooms A, B and C. To enter the
room A there dre two doors coloured red and green. One can
enteér through any one of the doors, From the first to ths
second room, there are three doors marked X, Y and 2. From the
gecond to the thinrd room, there ars four doors marked 1, 2, 3,
and 4, From the third room t go out there are two doors
colpured blue and vellow., If one has to pass through the three
rooma; one has to pass through four doors., For example, pointing
at the figure outsids the house, the interviewer shows that
one has to pass through the red door, A door, door numbered 1
and. tha bluae door to pass through the three rooms and go out.

Then the interviewer asks the interviewee to show all
the other possible ways ¢f passing through the three roomg. The
interviewee ls supplieﬂ with a paper and pencill to write all

the possible ways l.e,, all posgsible four door paths as givan
in the example,

* Adapted from Walker et, al., (1979) p.212.
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The subject who sinply attempts combinatlons of a
gingle set of doors from among the four sets wiz.,
red and green; ¥, Y and 3 1, 2, 3 and 4; and
hlue and vellow. That 13, one who £lnds more than
one path but less than filve.

This substage is characterized Ly one vho goes about
solving the problem with the basic combinations and
with the addition of nxn zod n x n x n combinations.
That iz, €inding out more than gix paths and lass
than 25.

Thig substage 12 characterised W n X n, n X 0 X n,
and n X n X ni'X n combinations. That 1o, finding out
nmore than twenty slx paths without proper explanation
of the combipatorlal system,

This substage ls characterised by all possible
combinations i.e., finding out all thoe forbty esight
patha iun a systematlc way and explalining how it was
found.
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Coloured Chemicals® {combinatorial reasoning)
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® tefor Inhelder and piaget, (1958) Pp,107-108
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The interviewee is given four similar bottles

cotttalhning colourless liqulds which are perceptually identical,
They are numbered: 1 (dilute sulphuric acid)s; 2 (water): =
3 {oxygenated water); and 4 (thiosulphate solution). Another
bottle with & colourless liquid with a dropper is added to the
above four. This is labelled G, The interviewee ia shown a test
tube containing a colourless liquide The lnterviewer tells
that the liguid is taken from one of the four bottles or
combinations of two or more from the four bottles., The
interviewex then adds a few drops of the liguid G to the test °
tube. The colour of the liquid changes to yellow. The
Luterviewee is then asked to do varlous experiments to
.prnduce thé yéllow colour. They are supplied with test tubes
(washed and cleaned), Detalled observations are made on the
combinations tried out by the intervicwee. IE the interviewes
etopa after a couple of trials, he is persuaded to try all
possible combinations.

criteria for assessment™”

© IT A - The subject who simply attempts combinations of a -

‘ single Tiquid with G or all four with G, without any
other combinations, ig in Pubstage II A. Any hypothesis
formed will be quantitative (too much water or too
tittle watér) dealing with only serial ordering or
correspondence, If the colpur is achieved, 1t will be
fortuiltous and the colour will be attributed to a
single liquia rather than a combinaticna

II'B - This substage is chaxactnrisﬁd by the same basic .

. reactions, with the addition of some n X n
combinations with G or n X n.X n combinations with G.
At this substage the subject will not continue to
experiment without reasonable prompting.

IXI A - The two innovatiohs that appear at this substage are
' . the introduction of a systematic method In the use of
n X n combinations and an understanding that the colour
is the resultant of a comblnation rather than coming
from one of the iiquids. A subject at this substage,
when fgoancing a ¢olour producing combination, doeg not
gtop ere, but goes on, He tests other combinations.

III B - The difference batween the substage II B and the
earlier one 1Is only of degree. In this substage the
combinations and proofs are organised more in a
systematic fashion with the experiment organised from
the start with the intent to find the proof.

- -
nRefer Renner et. al. {(1976)
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Pask III: " Photosynthesis puzzle® {(controlling of ﬁariablés)

The interviewer supplies the interviewee data regarding '

. five experiments conducted under different conditions. The = | .

different conditions and the results of the experiment are -
given in the following table. C

Container| Plant iigtpggnt égggﬁr e remaining ,fél
1 Tulasi | leaf blue | 10 200 R

2 Balsam| leaf purple | 23 50 :?{ii

3 Tulasi | root red 18 300

4 Balsam | stem red 23 400 fg;fﬁﬁz

5 Tulasi | leaf blue | 23 150 L

Initial amount of carbon dioxide in all the jars is 250. ”flﬁ
- units and all jars are kept in these conditions for two M
~ days. o

The interviewer describes the experiments by telling thﬂt‘ii
then asks the interviewee to explain the five experiments in his
own language. This is to ensure that the interviewee has
understoocd the conduct of the experiment. Taking cues from the
talks of the interviewee and using the same words, the intervi-
ewar asks the following question., On the basis of the data

given in the table, which two jars or containers will you -
compare to -£ind out the amount of carbon dioxide absorbed per Tt
day at two different temperatures, It is implied in the S
question that the other conditions have to be the same, But,

this cluac is not made obvious to the interviewee,

Criteria for assessment

I & = The subject who simply answvers by comparing any two
jars kept at two different temperatures or the same
temperature with ilmproper explanations,

II'B = This substage is characterised by the comparison of
two jars kept at two different temperatures and
controlling any one or two of the other three sets
of variables viz,, plant, parts of the plant and
colour of light. The controlling is expressed through
proper explanations,

IIX A = This substage is characterised by the subject who
compares two jars kept at two different temperatures
and controlling three sets of variables, but not
supporting it with proper explanation or who changes
his line of argument on probing further.

£ Adapted from Wright (1979}
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III B w A subject who compares two jars at different temper-
atures by controlling all the other variables and
giving valid explanations for the szams.

A e o e o

Task IV: Pendul U {controlling of variables)
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The intervieweyr gives three threads of differeat lengih
o the Iinterviswss, & stand to fix the thread, and a set of
bobs, The bobs are of different sizes and velghts, Among the
¢ive bobs, three are large (their volume i the same, but the
matariel ls different and so the welghts are different) ,  >ne .=
isad, the azscond brass, and the third an aluminium bob. A set
of two more aluminium bobs are given to the interviewee, They
"arge of varying volume, The thyes threads have 2 hook each tied
&+ one end and ¢the bobs can be hung on these hooks. The
interviawer then asks the interviewee to make differxent
pendulums veing one thread and a bab 2t & time, and make them
swing each time. He iz supplied with & stop watch. The
interviewee ls asked to answer the following gquestion after
conducting various expegiments. Which omong the factors viz.,
length of the =tring, mass of the bob, volume of tha bob, and
the helght aw which the bob is released affect the pericd of
wotion of the pendelum? In other words, what factor makes the
bob go up and down siow or fast?

The activities carried out by the interviewse is noted
in detall by the interviewer .

Criteria foe assessment

IT A -~ The subject who simply cannct contrel any of the
variables, The f£alirly obvious wariables are: 1) the
walght of the bob, 2} the length of the etring,

3} the height of the dropping poing, and 4) the

# Refer Inhelaer and plaget, (1953) Pp.68-69
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magnitude of push glven to the bob.

IT 8 = This substage iLs charsaterised by costrolllng oo oy
two among the obvious veriables except the ralevant
varishla, l.8,, the length of the string.

ITY A ~ Thiz substage is characserised by controlling tho

variables one by one keeping others constant, hut,
fails to explain his zction.

IIT B «~ This substage is charscterised by controliing vhe
variables systematically and giving 8 proper
sxplanation for his astions,

RO PP n R
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Task Vi Hookey Player Puzzle {(combinatorial reasoning)
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Tho above figure is shown to tha lnterviewez and he is
suppiled with coloured paper cutbtings of sets of jersorqs,
shorba/nkives, stookinge and booita. That g, jarsevs of fouw
golouzs vig., Orange, Purple, Girezen and Yellow: sharts/skivto

ot thres Ccoleurs vie., Red, Lemon and VWiolew: stocrkings of
hwo eclours viz., Cooky and Ivory: end boosts of tusn colovrs
viz,, Black and Whits, The intervieweyr then places one sei of
jerssy, shorts/skirts. stoeckings and bwoots on the figure and
axplaina +~ 2hc lutorvie-ess how She 2ot DoNm2 Oue Wiy 3

" ; - T ey g e e . - Py o i 2
pnleing op ow woaring thoe playing gear. Then the interviewoy
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Devaloped by he ivveotls tor.

f
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sgks the intervinwee te try and Find the different posaihle
vays in which the player con wear the sets of gear ¢lven to
them,

The Interviewer then makes detalled observacions regarding
the way the interviewee goes about solving the puzzle.

Criteria of assesgssment

II A « The subject who attempts only a single sot of gear
|52
from amonog the different seots possible. That is,
one who finds more than two ways of wearing the dear
and less than five ways.

11 B - Thly substage is characterised by the sama bLasic
combination wilth an additionof n X nand n X n X n
combiinations, That is, finding more than six different
ways of wearlng the gear and less thoea tw oty five
Ways.

TIX A - This substage is characterised by n X n camtrinatians,
nXnXxun, andn X nXn X ncombinations, That is,
finding out more than twenty five ways of wearing
the gear without proper explanation of the
combinatorial system,

ITY B -~ This substage is characterised by all possible
combinations, That is8, finding out all forty aeight
rnesible ways of wearing the gear and explalning it

logically.
Task Vi Electrical Switching System’ (combinatorial
reasoning)
off ofE off off off
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on on on on
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= X .
s geped by fhg 1 sLlyator,
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This switching gystem consists of £ive switrhes marked
1, 2, 3, 4 and M. Tha switches are connected to & dry cell
and then to a light emitting dicde (LED). The switches are
connacted {n such a way that the combination of switches *1°,
*3' and 'M' in the ‘on' position, the cell and the LED comes
in saries and the LED emlis light. The switch '2' 1s not
connected to the circult at all. Switch '4' is connected in
such a8 way that, when it is in the ‘on' posltion the circuft
to the LED is troken. Therefore, under *wn combinations of the
switches 1n the ‘*on’ position the LED gives out light. They are;
1) 'L, '3 oad MY, and 2y '1', *2', *'3' and ‘H',

The interviewer aska the interviewee to try all possible
combinatfions to light the LED. The intervieswse 1s specifically
asked to try all possible combinations, even if thay could
maka the LED give out light once,

Criteria of masgsessment

I A -~ The subject who simply attempts combinations of a
single switch in the 'on' position with ‘H* or all
four switches ’on' with 'M'. A subject in thilsg sube
stage will not try any other possible combination.

IT B - This substage ls characterissd by the same basic
combinations as glven in IX A with the addition of
n X n combinations, That is, more than five
combinations but leas than ten, - ~.

IiI A - Thisz substage 18 characterised by n X n and n X n ¥ n
comblinagtions, and an understanding that the lighe s
the result of a combination of switches {n the 'on'
position and not from any ona of the switches, A
subject at this substage, when finding a light
producing combination, does not stop thare, but goes
on to test other combinationsg, The subfect may not
e in a position to give full explanation of the
combinatorial system,

1fI B - This substage is characterised by the subject who goes
about finding the combinatlions and proofa in & more
organised manner, The subjact starts with the
intention of finding the proof.

- . o
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pota | TIET OF | menure | 92 0| LIS | on | SEouEh oF
1 Sandy X 1 " shade 14
2 Sandy b4 3 sun 10
3 Clayey Z 2 shadsa 8
4 Mixed z 3 sun i2
5 Sandy X 2 shade 16

The student is given detailed informatlion regarding - ...
axperiments conducted to find the rate of growth of bean plants,
He 15 told that five mud pots are taken of equal slze armd are |
filled with zandy, clayey and mixed soil as given in the table.
Three different types of manure are added to the pots as given
in the table, Also, the student is supplied with details
ragarding the conditions under which the pots are kept for a
period of two weeks. At each stage of narrating the problem
to the interviewee, he is asked to repeat the experimental
aondlitions, This is done to ensure that the interviewes has
perceived the problem as the interviewer wants him to.

The interviewese 1s then asked the following question,
Bg comparing which pots can one study the effect of watering on
the growth rate of the plants?

Criteria of agsessement

II. A - The subject who simply compares any two pots kept at
two different conditions without caring to control
even a sgingle set of variables.

II B - This substage is characterised by the comparison of
two pots to which different amounts of water has been
added per day, but not controlling other sets of

variables, viz.,, type of soil, manure and the light
condleion,

ITI A -~ This substage is characterised by the subject who
compares pots kept under different light conditions
by controlling all other sets of varilables with
impropax explanations.

I¥T B ~ The subject who compares the pots to which different
amounts of water is added per &y, and controlling all
other variables, Also, the subjcre 13 in a poaition
to offer proper explanation for his comparison,

<Y
L Adapted from Hernon {(1985).



228

wask VITII: Palling Bodies on an Inclined Plane@ {(contrelling
of variables)
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The experimental apparatus consists of a plane
adjustadble to various angles of incline. 2 ball can bes rolled
dowmn the plane; 1t bounds when it hilts a springboard at the
base. The problem is to £ind the relationship between height
of the point from which the ball is released and the length
of its bound. To study the relatlonship the inte-viewee is
given stesl balls of three different sizes, Since the material

with vhich the ball iz made remaing the same thelr weight aImo:
gchang@s because of the difference in the volume,

The inclined plane can be rcised or loweved by rOVing
Lha peg on which it rests to different holes in the board.’

~ Thesa aleo serve as an index for measuring height. Balls of
varying sizes are released at different heightg on this plane,
hit a board at the bottom, bound in parabolic curves, and
come to rest in one of the compartments {(numbered i to 8). .
hase age the interviewse's index to the length of the hound,

Griterias of asssssment

IZ A= The fairly obvious variables are;y size of the bob, mass
of the bob, height from which the bob iz rolled aleong
the inclined plane and the distance from the lowsst
point of the inclined plane. This substage is

charactarired by the subject who docs not control
any of these variables.

it B This substage is characterised by controlling one or

@ fafer Inhelder and Plaget {1958} Pp.B0-81.
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varishle J.a,, helaht of the solnlt fLrom whi

ch the
oly Ls released.,

T 211 the
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Tt subatage (s charscterised bty contyollling thae
vaprfiavles one by one in a systemstic wanner and
glving <he right ~xplanations,
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