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The study was designed to elucidate the nature of the perception of the water cycle held by Botswana

-

pupils in standards 4 to 7 of primary schools in three different areas (namely, remote area dwellers
settlement, peri-urban and urban areas) of Botswana, The research design employed a survey method
nvalving the administration of a structured instrument and interview sessions for data collection.
Analyses of research data were carried out by both qualitative and quantitative methods. Among

other things, the outcome of the study showed that the perception of water cyvcle held by the study
sample was positively influenced by schooling but negatively impacted upon, to some extent, by the
"untutored' ideas the children brought to achoal.

Introduction

The water cycle i1z a verv important natural phenomenon because of the signifi-
cance of water to mankind. Its significance becomes over-whelming in semi-arid
countries such as Botswana where drought is a common occurence. Conservation
of water 1s, therefore, vital to the economies of such countries. To appreciate the
significance of water conservation as enunciated in the national water conservation
policy, every Botswana citizen should have a clear understanding of water cycle as
early as possible in life. Unfortunately, however, many evervday or common nat-
ural phenomena (such as evaporation, condensation and free fall inherent in the
water cvele), which are experienced by people from childhood are more often than
not misinterpreted by many an African as a result of his/her prevailing world views
(Ramorogo et al. 1994, Tarwo 1976, 1978). Different age groups in such cultures
tend to give different interpretations to common natural phenomena. It is, there-
fore, important to take congnizance of the prevailing world views in such societies
in the education of the young.

Children's 1deas should be the starting point of the teaching and learning of
sclence in schools (Driver et al. 198Y9) as children do not come to science classes
with tabula rase minds about science concepts. They come to school already
equipped with some understanding, pseudo-knowledge, or misconceptions,
about sclience concepts. This understanding or lack of it, 1s more often than not,
a product of their cultural beliefs. These "untutored' 1deas are known to play a
significant role as children are initiated into the world of science (Hills 19849,
Ogawa 1986, 198Y),

The importance of the link between school science and children's 1deas about
science concepts 15 one of the driving forces behind the investigation into the
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perception of water oyvele in nature among primary school children in Botswana
reported here. Piaget's ( 19230) work on children’s ideas about cloud and rain for-
mation seem germane at this point. Plaget classified the explanations by children
about cloud formation inte three stages (of development) as follows:

Stage [:  Clouds are made by gods
Stage IT: Clonds are mainly made by smnke

Stage III: Clouds themselves are made of water

In like manner, he classified children's 1deas about the source of rain according to

their developrnental stages as:

Stage It Clouds and rain arc independent
Stage II: Clouds foretell rain
Stage I1I: Rain comes from clouds

Fiaget suggests that the stages are age-dependent with the older children operating
at the third stage.

Meare recent work hy Bar (1989 confirmed Piaget's early findings. Tn her
study of the perception of water oyele among Israchi children aged betweoen 5
and 13 years, she identified three levels (which are parallel to the three stages identified
bv Piaget) in the understanding of water cvele by her subjects. These levels are:

Fewel T{5=7 yeard)

Perception 1s dominated by primitive or cultural beliefs in that many of them are of

the opinion that clouds contain bags of water which open up to form rain.

Lewel T {(T+=9 yeurs)

Perecption of water cvele 1s pascudo-scientfic in nature. They believe, for example,
that rainfall is caused by the sun boiling up sea water to form clouds which are then
shaken up by the wind to form rain.

Lewel IIT {0 94+—15 veaws)

The existing schema of the subjects becomes more structured and the children, by
and large, tend to give scientifically corrvect explanations for cloud foarmation and
the nawre ol clowds and lree Gall.

Many researchers im Africa have directed their efforts towards elucidating
children's ideas about science. Thev have focussed attention on the effect of cul-
tural heliefs an the ease with which the child learns schonl setence and the imph -
cation of this for the teaching of school science (Cole 1975, Jegede and O hkebukola
1991, Ogunniyi 1989, Ramorogo ef afl. 1994, Taiwe 1976, 1978, 1993). These
researchers are of the opinion that the African child's thoughts about science-
related natural phenomena are influenced. to a large extent. by

¢ his/her culture

¢ hisfher perceptual thinking
¢ hisfher tendency to focus on limited aspects of a given situation

¢ his/her tendency to focus on insignificant changes in a given situation.
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Research questions

The study was undertaken to examine the nature of the perception of Botswana
puptls about the water cycle and related phenomena such as rainbow formation
with a view to drawing important science curricular implications. The studv objec-
tives include investigating the following:

1. The views of Botswana primary school children in remote area dwellers'
(RADY settlements and in both urban and semi-urban areas of Botswana
about the water cvele.

[

The difference(s), if any, in the perception of the water cvele among the
different groups of children.

Research questions

To achieve the studv objectives, the following four research guestions were
formulated to guide the investigation:

l. What perception of the water cycle in nature exists among standards 4, 5, 6
and 7 primary school pupils of remote area dwellers' (RADDY) settlements
and their counterparts in peri-urban and urban areas of Botswana?

2. Is there a significant difference with respect to grade level in the perception
of the water cyvele in nature among primary school pupils in standards 4, 5,
oand 7 in RAD, peri-urban and urban areas of Botswana?

3. Is there a significant difference in the perception of the water cycle in
nature among primary school pupils in RAD, peri-urban and urban areas
of Botswana?

4. Is there a gender difference in the perception of the water evele In nature
among primary school pupils in RAD, peri-urban and urban areas of
Botswana?

Methodology

Research design

The nature of the study dictated the use of a descriptive research approach. In
particular, the survey technique was employed because the study sought o estab-
lish trends and/or patterns in the subjects’ perception of the water cycle. A survey
method using structured instrument administration and interviews was emploved
to gather data for the study.

Sample selection

The sample for the RAD pupils for the study was randomly selected from stan-
dards 4 5 6 and 7 classes in four schools in the Kgalagad: district and from
corresponding classes in four schools in the Bobirwa sub-district in the central
district of Botswana. A total of 255 RAD children whose ages ranged between 10
and 14 yvears were selected for the study.

Eight other schools were randomly selected from Gaborone city to provide the
sample for urban setting with pupils also randomly selected from standards 4 to 7
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Table 1. Sample sizes by location, gender and class.

Location Tarals

Class!{ Gender RAD Peri-urban Livban M F
4 Male A0 A0 38 118
Female 37 40 40 117
Sub-total 77 B0 TR 235
5 Male 38 40 Kk 116
Fenmaale a0 40 42 112
Sub-total it B0 L] 228
6 Male 28 40 35 103
Female 22 40 40 102
Sub total EO &0 75 208
- Male 30 A0 A0 110
! Female 30 40 40 110
Sub-total i B0 L] 220
Tarals 255 320 313 BER

in the chosen schools. Eight peri-urban schools locared within 50 kilometres of
Gaborone were randomly selected; a study sample representing the peri-urban
settlerment was also randomly chosen from standards 4 to 7 classes in the chosen
achools. The peri-urban and urban samples consisted of a total of 633 pupils aged
between 9 and 13 vears. In all, a grand total of 888 subjects were sampled by the
study. The breakdown of the study sample by location, gender and class 1s con-
tained in table 1.

Trsirurnent airon

The primary school science syllabus in Botswana covers the water cvcle in the
second term (May to August) of standard six. With a view to ensuring some
meastare on content validity, the constrinenon of test items on the water cvele
was directly informed by the syllabus. The first draft of the instrument consisted
of twenty itermns of two types: ten scenario-type items and ten common multiple
choice tvpe items. Each item of both types had five multiple choice answers.
The draft mnstrument was vetted by a threc-member pancel of primary acheol
teachers and trial-tested on twenty standard & pupils in Gaborone. The result of
this exercise led to the refinement of the instrument in two significant respects: the
reduction of the 20-item test to a 10-item test to avold overlaps and duplication
and to enhance clarity; the reduction of the five-choice answers to three-choice
answers by eliminating the 'l don't know' option and by accommeodating the
option in each item dealing with the cultural element of 'gods’ into a single cultu-
rally-based answer option. The three choices per item now covered aspects of a)
scientific knowledge b) pseudo-knowledge and ¢} culturally-based knowledge of
the patural phenoinena (such as cloud Tormaton, ramlall, ewc) eaplored by the soad y.
One itermn from the scenario-tvpe questions and one from the common multple

choice question type are reproduced below.
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If a few drops of water are poured on a flat stene on a hot davy, the stone surface

becomes dry within a few minutes. What has happened to the water?

a. It disappeared into the stone
b. It disappeared due to the wish of the elders/gads
c. It disappeared into air due ro evaporation

Mo esronayiaa e Jheyn -

When a river dries up, what happens to its warter?

a. Some of 1t disappears into the air due to evaporation
b. The water is drunk up by animals
c. The gods have raken the warter away

The refined instrument was then translated into Setswana, the national lan-
punage of Boarswana. The Setswana versinn of the instrument was verred hy a
Setswana language lecturer at the Department of African Lanpguages and
Literature of the University of Botswana for clarity of expression and contextual
relevance as well as for regional vocabulary and spelling variations. The instru-
ment was pllot-tested in four schools, one from each of the four areas cowvered bv
the study (Kgalagadi District, the Bobirwa sub-district in the Central Districet,
Gaborone, and a peri-urban settlement, 40 kilometres north of Gaborone). During
this exercise, 1t was discovered that some of the pupials (especially thoze in standard
4) had difficulty in using the separate answer sheets provided because of lack of
experience with them. To overcome this unexpected difficulty, the following twao

steps were mhen to modily the st ament:

1. The formar of the instrument was slightly altered to allow pupils o mark
their cholces in the boxes provided beside the alternative answers.

2. The instruction on the instrument was followed by a worked example and a
practice item. These are given in the appendix.

The choice of the subject for the practice item was deliberate. Traditionally, one's
wealth 1s mcasured in Dotswana by the size of one's herd of cattle. In additon, the
custormary fobola ( bride's price) 15 still paid in cattle and practically every Botswana
family owns cattle. Cattle i1s also an important foreign exchange earner (second
only to diamond) for Botswana, The significance of this fact is that every Botswana
child knows that a cow has four legs. His or her corvect answer to the practice itermn
reinforces the fact that the instruction is clear. The English version of the refined
mnstrument is given here as an appendix.

Reliabiliiv of the instrument

The reliahility of the instrument was determined hy rhe splitchalf method. The
modified [0-item instrument was administered to fortv standard 5 pupils in twao
schools (one in Gaborone and the other in Ramotswa, about 20 kilometres from
Guborone), Analysis ol their worked scripis using Pearsons produci-momment
method vielded a rellabilityv coefficient of .75 for the two halves of the test. A
reliability coefficient of (L86 was abtained for the entire test on applying the
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Spearman-Brown correction formula, showing a high internal consistency for the
instrument.

Data collection

Diata for the study were collected by the administration of the 10-atem test to the
subjects in their respective classes by the researchers assisted by four trained
research assistants. The administration of the test in each class was followed by
interviews. 'wo boys and two girls were individually interviewed from each of the
classes covered by the study. A total of 384 subjects representing about 43% of the
study sample were individually interviewed to elicit rationale or justifications and
explanations for their choices on the test instrument.

In an interview session, each of the question items was read to the interviewee
to obtain an answer and a rationale for his/her response. Where the reading of a
question item to an interviewee did not elicit a response after the third attemprt, the
answer cholces were read out to the interviewee to make his/her choice and to give
reasons(s) and justification(s) for his/her choice. It should, however, be noted that
cases of lack of response afrer the second reading, ler alone after the third, were
exceptions rather than the rule. A majority of the interviewees was very responsive
and readily supplied answers and explanations for the queries on demand.

The researchers and their assistants tape-recorded all the interview sessions,
noting 1n writing striking explanations and/or suggestions volunteered by the
interviewees.

Data analysis

To answer Research Question 1, dealing with the perception of water evecle held by
the three groups (RAD, Urban and Peri-urban pupils) studied, the following
analyses were carried ourt:

1. Item analvsis of the responses of the subjects to the 10-item test.
2. Analysis of the transcribed responses during the Interview sessions.

Analysis of vartance (ANOWVA) was emploved to test whether or not
significant differences exist in the subjects’ perception of the water cyecle according
to their grade level. The result of the ANOWVA was followed bv pair-wise
comparison analyses to pinpoint where the significant differences lie in order to
resolve Research Question 2. The question of significant differences according to
location as stated in Research QQuestion 3 was addressed by ANOVA in a similar
manner.

Finally, research question 4 dealing with gender i1ssue was addressed by the
application of t-test. In all cases of the tests of significance for the study, the
confidence level was set at 99% (that 1s, .01 level of significance).

Results and discusssion

Researvch Ouestion |

The responses of the children to the questions on the research instrument were
item-analysed (see table 2).
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Table Z. Response pallern.

Respowse pattorn

T'nstrument items R pa= (TR Tarals
1 487 323 59 269
{ 56%) (37%0 (7%
2 434 33 133 HEOD
49%0 [ 367) (1570
3 524 225 136 HEE
{59%0 [ 26%) (1570
4 jbb us 416 Hib
[ 42%a) [ 11%) (4]
5 345 358 175 878
[ 39%) (417 [ 2007
G 599 171 99 269
{09 {207 (1173
7 &40 134 a5 859
{75%) {167 {90
8 S04 2986 80 880
{ E7%) {3470 (90
0 4641 33 0g 87t
{ B3%) {367 (1175
10 241 4313 213 2887
27 %) C49%) (247
Totals 4603 2661 1494 8758
[ B3%a) [ 300 (17%)

5 Bcientifically correct reaponase
¥% P Paoudo-scientific res ponse

#¥8 % Cultarally-based response
+ The total in each of the cases should be 888, MMissing cases (Le. unanswered
items) account for the differences

As can be seen from table 2, the overall performance of the subjects in supplv-

ing the correct scientific response was 53%. This shows that a substantial number
of respanses (47%) was in the domains of psendo-scientnfic and culrirallv-hased
"nowledge' about the water cyele. The pupils 1n primary schools in Botawana,
therelore, bring a sigoilicant arnount of "untuwred’ ddeas about sclence-related
natural phenomena to school.

The relative performances of the subjects in the two sections of the research
mstrument vary. Contrary to expectations, the children seemed to have more
difficulties with scenario-type questions (questions 1 to 5 in szection A) than
with the common multuple cholee type items (questions 6 to 10 in scetion B). A
success rate of 75% was achieved with one of the items of the multiple choice ype
whereas the highest success rate with the scenario-tyvpe items was only 39%%. The
item dealing with the rainbow in both question-types presented the most difficulry
to the pupils. with onlv a 39% pass rate for scenario-tvpe and as low as a 27% pass
rate for the multiple choice 1tenn.

Owerall, a pattern which shows that the perception about the water cycle held
by primary school children in Botswana, irrespective of formal tuition is domi-
nated by pseudo-scientific knowledge (from 11% to 49%) seems to emerge from
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table 2. The sample's perception of clouds (item 4) is coloured, to some extent, by
their cultural beliets in that as many as 47% of their answers to the query on clouds
are culturally based.

The rationale provided by the subjects during the interview sessions con-
firmed that their perception of the water cycle was clouded, to some extent, by
their cultural beliefs and, to a large extent, by their pseudo-scientific knowledge
about the subject-matter. Some of the statements that point to cultural elements
provided bv the subjects during the interview sessions are paraphrased below in
three categories according to the major elements of the water cvele: of cloud for-
mation, rainfall and rainbow formaton:

a) Cloud formation

Clonds eome fraom heaven

Clonidds are made by ands

Clouds are formed by smolke

Clouds come from the smoke formed from burning tree branches

When the emcke from a fire rises, it coole and comes together to form cloude.

Clouds come from smole from burning trees cut to clear the land for plantung.

HE e e

The =moke from burning tree branches after farm clearing causes clouds to

form.

. Clouds are formed alier lres bave Deen made amd therr sinoke has dreilied
uprwiards.

9. Clouds are formed from smoke thar rises from burning vegeration and cooking
fires.

1. The black smoke that rises into the air forms the clouds.

) Raintall

1. The clouds collide when commanded by the gods to cause rain.

2. Rain falls because someone has whistled five times

3. Rain falls because water-carrying clouds develop holes and leak out water as
rain.

4. Clouds fetch warer from rivers to produce rain.

5. Clouds normally go to the sea to draw water and when thev are full they come
back to cause rain.

fr. Clouds move across the skv and open up to form rain.

7. When clouds collide, cracks are formed and these let water come down as rain.

8. When cleuds collide, the impact of the cellision causes rainfall.

9. Rain 1s caused by the collision of the clouds.

1. Wherm hlack clonds eallide, it rains

c) Rainbow formation

Rainbow is caused by the gods
Rainbow shows that 1t has rained and the geds arc pleased.

W

The gods make the rainbow and it indicates that there will be no more ram that
ay.
4. Rainbow is a sign thart the gods are happy.
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i

When the sun comes out during rain, the clouds open up as rainbow to show
that 1t will not rain again that day.

Rainbow develops when it has stopped raining.

Rainbow i1s a sign that it will not rain again.

Rainbow s caused Ly thie hoeat of the s,

=l

Rainbow 1s formed when the heat of the sun mixes with the coldness of the
clouds.
1, Hainbow 1s a sign that the gods are happy atter the raimn.

Examples of the explanations that border on pseudo-scientific knowledge on the

same concepts include the following:

a)l Cloud formation

1. Clouds are formed by water in the air.

2. Clouds are packets of water swept into the skv by wind.

3. Water vapour turns into icc to form clouds.

4. The sun boils the water in the dam and causes it to form clouds.
5. The wind takes water from the river to form clouds.

B, Clouds are formed from water vapour which has turned into ice.
7. Clouds are formed from water swept into the atmosphere by wind.
8. Clouds are formed from droplets of water produced by the sun.

9. When water rises into the atmosphere it turns into iced clouds.

1. The heat of the sun produces clouds.

B} Rainfall

l. The movement of clouds causes rain.

2. When clouds becorme heavy and black, they develop into rain.

3. When i1ced clouds melt, they come down as rain.

4. When clouds become many and heavy, thev result in rain.

5. The heat of the sun causes iced clouds to melt and fall as rain.

. It rains when the clouds melt.

7. The heat of the sun causes iced clonds o melt resulting in rain.

8. When clouds become cold they turn into ice and when the ice becomes heavy it
rains.

9 Te ras when the clouds are warmed Ly the beat ol the san.,

10, It rains because clouds turn black.

¢) Rainbow formation

The rainbow 1s caused by wind after rain.

Rainbow 1s a sign mndicating that it 1s ramning.

Wt =

Rainbow 1s formed when the heat of the sun comes in contact with rain water
during rainfall.
Rainbow is an indication that there is water in the atmosphere.

woF

Rainbow develops when it has just stopped raining.

&

When the sun's rays pass through a rain droplet, a single colour of the rainbow
appears. A complete rainbow appears when sun ravs pass through many rain
droples.

7. Ramnbow indicates that there 15 no water in the atmosphere.
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3. Raimnbow is formed when the sun lights up the clouds.
9. Rainbow is produced by a mixture of sun and water vapour in the atmosphere.
10, When the sun appears after a rainfall, it makes different colours that form the
rainbhow .

It 15, however, pertinent to note that the overall mean score {5 34) of the
sample on the research instrument is in excess of the 50 % mark level; and that
this score produces a significant mean difference result when compared with the
chance mean of 3.33 obrainable on the 10-item three-choice multiple answer
instrument used to gather data for the study. The test of significance between
the two means carried out by using the chance binomial model (Taitweo 1976) to
cbtain the standard deviation for the chance mean score of 3.33 resulted in a
significant t-value of 19.3 (. = 2.576, p = 0L01 and df = 1774). The import of
this 1s that whatever the difficulty experienced by the study subjects, they do
possess a better than chance knowledge of the aspects of the water cvele covered
in the study.

Researvch Question 2

The results shown in table 3 indicate that school grade level plays an important
part on the relative performance of the subjects. Standards 5 to 7 pupils obtained a
success rate level of 50% and above whereas the standard 4 pupils gained only a
JB% success rate. A pattern seems to emerge from table 3: the higher the grade
level, the better the performance. The corollary to this is that the lower the grade
level, the greater i1s the influence of "untutored' ideas on the perception of the
pupils. For the grade levels covered by the studvy, the water cycle as a unit 1s
covered in the second term of standard six of primary school science svllabus
and, to some extent, in standard five social studies syllabus in Botswana. It is,
therefore, logical to suggest that schooling plays a positive part in moderating the
effect of "untutored’ ideas the pupils could have brought from home to school.

A summary of the performances of the subjects according to grade level 1s
presented in table 4

Table 3. Analysis of research data bv school grade level
and response pattern.

Response pattern

School grade & P [ Totals

4 Q02 519 623 2344
{38M) {357 (27%)

5 1076 6Ho4 386 2156
{50%) (327 {187

i) 1224 595 273 2062
{59%) (28%) {1370

7 1381 573 21z 2166
[ 64%) (267 { 10

Totals 4603 2661 1494 B75R
{53%) {30 {177
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Table 4. Descriptive statistical data of study
sample by grade level.

Grade level Mean Std den

(=tds) X e N
4 4.23 2.10 235
5 5.03 2.20 228
6 E.89 2.08 205
7 6.49 2.02 220

Table 5. ANOVA result for performance by grade
level.

Sowurces of variance

Between groups Within growps Tatal
DF 3 284 RET
=5 65873 IR07.64 4556, 37
Ms 21958 441 223,99
IM-value 49, 80 49, 80
FP-value < (001 0001

ANOVA was used to test whether the above observed performance differen-
tials were due to chance or to the inherent differences among the four grade levels.

The ANOVA result 1s presented in table 5.

Judging from the relative magnitudes of the computed F-value and the corre-
sponding tabled F-value, significant differences do exist among standards 4, 5, 6
and 7 pupils in their performances on the the water cycle task. To locate the areais)
of the differenceis), Scheffe' pair-wise comparison analyses were carried out. This
resulted in the establishment of significant differences between each of the pairs
i1.e. standards 4and 3, 4 and 6, 4and 7, Sand 6, 5and 7, 6 and 7) tested. In short,
standard 7 pupils fared best on the task followed by standard 6 pupils and so on.
This result confirms an carly postulatien that scheel grade level scems to play an

important role in the performances of the study subjects.

Research QOuestion 3

Analvsis of research data by school location yielded the following results according
T response P"atte!.'l'l..

The result shown in table 6 1s weighted in favour of the urban pupil followed
Ly the peri-urban child, The RAD pupils tarmed oul w be the least lTavouwred ., The
apparent differences among the three groups of the study sample are most likely to
be due to non-school (i.e. socio-cultural ) influences rather than any other reason as
all public primary schools in Botswana use the same (national) science svllabus and
human and material resource allocation to the schools is centrally and evenly
diztributed by the Ministry of Education. It can, therefore, be assumed that the
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Table 6 Analvsis of research data by school location and
response pattern.

Response pattern

Location = P . Tatals

RAT 1197 787 461 2445
{490 {3275 {19750

Peri-urban 1602 Q53 E3iE 3180
{530 {3005 {17%0

Urbam 1717 ag3 478 3133
{EEY) §3005) {1570

Total 16046 2678 1471 B7EE
{53 §3005) {17%0

Table 7. Descriptive statistical data of study
sample by school location.

Mean Std. deviation
Sehoo! location X &N N
Rad +.89 2.29 255
Peri-urban 5.29 2.29 320
Urban 5.54 2,18 3l3

Table 8. ANOVA result for performance by location.

Sources of variance DF S8 WS F-oalne P-value
DBewween group s 2 Bk 06 448
Withiine proups B85 4475.41 5.0 a.m < (L0004
Taotal 887 4556.37 +5.54

cultural as well as the social environment of the urban child 15 much more sup-
portive of schoal ideals than thar of the RATY child

Ta test whether the aobscrved differences according to school location arc
statisticall v significant, ANOVA was applied. Table 7 presents a summary of
the performances of the subjects according to school location .

Amnalvsis of variance carried out on the pertinent data according to school
location resulted in a significant cutcome with the caleulated F-walue being 201
as against the tabled F-value of 4.60 (ar 0.1 level and df — 2, 885). The derails of
the ANNOWA result are shown in table 8.

Scheffe' test for pair-wise comparison pinpointed the differences te lie
between the BAD pupils and the peri-urban pupils and between the RBAD pupils
anel e urban pupils. Mo sigonificant dillerence was loand between thie peri-urban
child and the urban child on the task. This serves to underscore the point that the
BAD child 15 at a relative disadvantage.
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Table 9. Analysis of research data by gender and response

pattern.

Respanse pattern

Gender & P ' Tatals
Male 2340 1320 T3 4390
(537 [ 307%6) (17%)
Female 2263 1341 /b4 4368
[(52%) (317%) (17%)
Total 5603 2661 1494 2578
(537 [ 307%6) (17%)
Table 10. Test of mean difference on study task
according (v gender.
Mean Srd. deviation Na.
Gerider X 8.0, N t-valwe
Male 5.33 212 447
Female 5.18 234 441 1.01

Research Question 4

Analvsis of research data by gender vielded the results shown in table 9.

The results of the t-test analysis used to test whether a significant difference
exists in the performances of the study sample on the study task according to

gender are shown in table 10.

Since the computed t-value of 1.01 is less than the corresponding tabled t-
value of 2.576 (at 0.01 level of significance and df of 886), the apparent difference
berween the two groups is due o chance. It follows, therefore, that neither the

school environment nor the socio-cultural environment of the child puts himfher

at a disadvantage on account of hisg/her gender.

Conclusions and implications

The following conclusions can be reached from the results of this study:

L.

S

d
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The perception of the water cycle held by standards 4, 5, 6 and 7 primary
school pupils in Botswana is positively and significantly influenced by
schooling but negatively impacted upon, to some extent, by the "'untutored’

ideas the children bring to school.

A preponderance of standard 4 pupils in Botswana operates at the pseudo-

scientific level, in contrast to standards 5 to 7 pupils whose 1deas are more

structured and thus give more scientifically correct explanatione.

The RATY pupils exhihited significantly greater colaration of their pereep-

tiomn of the water cvele by socio-cultural elements than their counterparts in

the peri-urban and urban areas of Botswana.



1. Gender docs not significantly influcnce the pereeption of the water cvele

held by Hotswana children.

The eurricular implications of above coneclusions are significant. There 18 a
need to create cognitive harmony in the pupils in their attermpt to learn school
sclence. Necessary steps should be taken by primary school science curriculum
developers in Botswana 1o ameliorare the impact of children's "untutored’ ideas om
sclence learning. The impact of "untutored’ 1deas on the ease with which the child
learns science concepis shiould be underscored 1o Botswana prinary school scrence
curriculum. Botswana primary school teachers should be schocled at both pre-
service and n-scrvice lewels about =ways and means of dealimg with such a cur-

riculum for the maximum benefit of the Botswana child.
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Appendix A

DEPARTMENT OF MATHEMATICS AND SCIENCE EDUCATION
TUNIVERSITY OF BOTSWANA

NWATER CYCILE TEST (ST 4 -7

Please supply the following information
Name:
Name of School:
Age: Sex: Llass
You are requested to read the test dtems carefully and put a cross (X)) on the lecter corre-
sponding to your choice for each item below.
The following is an example to assist you.
Lxample
What is the capital of Botswana?
a Francistown
E Gaborone
Lobatse
How many legs does a cow have!

2

5

alz]a

E

1. If a few drops of water are poured on a concrete floor or a flat stone on a hot day, the floor
or stone surface becomes dry within a few minuces, YWhat has happened wo the water?

a It disappeared into the stone or the concrete floor

b It disappeared due to the wish of elders/gods
It disappeared into air due to evaporation

427



2. Water droplets are found on grasses or on the leaves of plants in the early mornings
sometimes even thongh it has nor rained over-night. Where does the water come from?

III The god of rain makes the water droplets for the grass and plants "to drink"

The water droplets came from within the grass and plants because thev contain too
much water.

c The water droplers are duc to the condemnsation of water vapour in the air.

3 0inoa clear day when vou look up into the sky | vomn may see a clear hlne sky; whereas on
somée other dave, particularly in the rainv season, you may find black patches of clouds
mving aoross the sky, Where do these black parches of cloud s comne Crome?

III Thev are sent by the gods.

III Thev rise to the sky from burning bushes

They are water vapours coming from seas and rivers.

4. One windy morning Mpho obeerved thar cloude were moving fast acroee the eky towards
the west. In the afiernoon it started 1o rain. YWhat caused the rainfall?

Clonads moved west o draw water from the sea
Clouds developed holes and rain started falling.
Clouds became colder; water drops became heavier and started falling as rain.

5. Sometimes, immediately after it etopes raining , the sun comes out and you can see rain
Low in the sy, What du you think is responsible for this?

The gods caused the rainbowr,

EI The sun and water droplets caused the rainbow,

Temperature rise due to the sun caused the rainbow.

fi. When a river dries up, what happens to its water?

III Some of it disappears into the air due to evaporation.
B | The water is drunk up by animals.

II] The gods have taken the warer away

7. Water droplets are formed outside a glass rumbler containing an ice-cold drink. Where
does the water come from?

a The water comes out through the glass tumbler.

b | Waier vapour in the air forms the water droplets.
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The water droplets are formed by the gods

3. How are clouds Tormmed?
a From smoke froem hurning bushes
b From condensation of water vapour in the awr

Bv the rain makers

9, The rain falls when:

a The clouds become too heavy

b The clouds collide and open up

A traditional doctor commands it to fall

10 A rainhow is a sign thar
a I'he gods are happy with us

III There is no water in the sy
There are water droplets in the sky
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