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Abstract: In this study, analysis of variance for parental demographic nt variables to students’ total attitudes toward 

science teaching and learning was carried out. A survey was carried out on a randomly selected 243 participants in the 

secondary school section (12-16 year age group). The Likert type questionnaire was used to collect data which was 

subjected to ANOVA testing. The Null hypothesis (Ho) testing showed F-ratios which were significant at both .05 and .01 

alpha levels leading to rejection of (Ho). Parental encouragement, parental socio-economic status and parental educational 

levels were all significant towards attitude formations and change towards the teaching and learning of Science. It was 

concluded that parents play a critical role in encouraging and supporting their children’s Science learning at home and in 

school and throughout their communities. 
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1. Introduction 

Attitudes towards the teaching and learning of Science 

by students have been found to be a vital issue [1-2] 

amongst secondary school pupils. In this paper, the study is 

premised on an attempt to find out the effect of parental 

antecedent variables against student total attitudes towards 

the teaching and learning of Science. In their article in 

press, [3] alluded to the fact that the parental lack of 

supporting the girl child has an effect on the choice of 

Advanced Level science subject. This paper shall start by 

giving the context of the problem, followed by the 

methodology then findings and their discussion culminating 

in the laying down of the conclusion(s). 

2. The Context 

A family has a strong influence on the student and his / 

her educational life. [4] examined 13 studies in which 

home environment variables were related to student 

attitudes towards science. Amongst several report findings, 

[5] found that home environment and parental education 

exerted a strong influence within a casual chain linking 

instruction with attitude. 

It may be argued that attitude toward any school subject 

is in itself an important issue in Education. [6] contends 

that development of positive attitudes towards school 

subjects is fundamental for 3 reasons: First, attitude seems 

to be related to achievement and may actually enhance 

cognitive development. Second, students with a positive 

attitude toward a subject are more likely to want to extend 

their learning in that field, both formally an informally, 

after the direct influence of the teacher has ended. Third, 

attitude is often communicated to peers in a variety of ways 

throughout life. A negative attitude may result in lack of 

support for science and decreased resources for scientific 

study of society’s problems. 

It is therefore desirable and imperative to study the 

determinants of attitude towards science as a school subject 

and with a view to promoting the development of positive 

attitudes towards science. 

From personal experience as a science teacher for more 

than thirty years, it should seem that three broad categories 

of pupils may be distinguished in the classroom.   There are 

some pupils who enjoy science and all that goes with it in 
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the classroom or laboratory. There is yet another group of 

those who don’t like it.  Even if the teacher prepares 

“exciting” experiments, this group of pupils is just not 

interested. There are also those who seem indifferent 

towards science. They occasionally participate if things are 

interesting but on the whole they appear neutral. A teacher, 

in his search for ways to help all students succeed, must 

recognize the importance of his students’ feelings and what 

a strong effect they can have upon the amount of work done, 

the effort put forward and the learning that results [7]. Thus 

it is hardly surprising that a common feature of much good 

science teaching is likely to consist of attempts by the 

teacher to ameliorate the negative feelings or attitudes 

towards science, to arouse the indifferent ones, and to 

further strengthen the already positive ones. 

For over a long period of time, there has been a growing 

trend to see Science Education as a means or tool for 

surviving the developmental and technological needs of the 

nation in general and society in particular, [8-10]. The 

educational philosophers, who hold this view, see the 

school as the agent of social reform.  They believe that the 

social, political and economic world outside the school can 

be changed, if not completely or partly by introducing 

changes in the content of Science Education, [11]. It is 

further argued that while there must be provision within 

education for self-actualization, the values, cognitive skills 

and competencies developed should turn out human 

resource to develop society in a desired direction.  

Generally, the democratization of Education opportunity 

created implications that few pupils would likely find 

places in institutions of higher training and learning. 

Consequently, Science Education, particularly at Secondary 

school level, is expected to prepare the majority of pupils 

for the world of work, [12]. 

As in many other developing nations [13-15], science and 

technology (S & T) education is seen as a vehicle for economic 

and social advancement. Zimbabwe’s Five Year National 

Development Plan [13] stated: “Development of Science and 

Technology is Zimbabwe’s long term and most important 

strategy for economic and social development (p. 84)”. 

A study on Secondary school pupils’ attitudes towards 

Science is perhaps, a plumb line or indicator on the nations’ 

future technological focus.  It would be desirable that such 

planning and expectations are based upon and presuppose 

that, while in school, pupils develop positive and 

favourable attitudes towards teaching and learning of 

Science. Perhaps, if attitudes are positive they will excel 

academically and so that they can willfully utilize this 

knowledge later in the productive sector as workers. 

Negative feelings or attitudes would be expected to 

discourage further exposure to scientific inquiry or to 

science-related careers and occupations [16-18]. 

The importance of attitudes to school learning has long 

been recognized [19-22]. Most research in assessing 

attitudes towards Science was carried out amongst school 

children. Two studies of relative popularity of school 

subjects [23-24] showed that physical sciences rank low in 

the preferences of Secondary school pupils. Studies of 

children’s questions and interests [25-26], however 

suggested that interests in Science develop at an early age 

and that up to the age of fifteen the majority of questions 

which children ask spontaneously are of a scientific nature. 

Some study by [27] in the preferences of Grammar school 

pupils in U.K. concluded that: 

a) At the Ordinary Level stage, science specialists 

showed a preference for science and arts specialists 

for arts subjects but a substantial minority favoured 

both and the tendency to favour both was stronger 

among the science specialists. 

b) At the Advanced Level, over 40% of Science 

specialists would have preferred an arts subject, less 

than a third would have confined their choice to 

science if four ‘A’ levels were taken. The proportion 

of arts specialists preferring a science was smaller 

and there exists a strong “core” of arts specialists 

whose interests are limited to arts subjects. 

One hundred and fifty children between the ages of 

twelve and fifteen were studied continuously for ten weeks 

on three aspects of Science interest, i.e. in scientifically 

biased leisure activities, scientific method and topics in the 

general science course. No difference in interests was found 

for boys and girls and there was no link with general 

intelligence, the science mark or the attitude of the child 

towards the science teacher. The study produced a series of 

recommendations which might have a cumulative effect on 

the development of interest in science amongst children. 

Reference [28] used a series of data from intelligence 

tests, science tests, interest tests and teachers’ assessment 

and identified three factors, viz general scientific ability, 

scientific interest and general intelligence as contributing to 

achievement in science. Studies of attitudes towards aspects 

of science have also been carried out by [26]. A jury was 

used to identify positive and negative attitudes among high 

school pupils and the study found that whereas the pupils 

showed constructive attitudes towards science, they showed 

substantially no constructive attitudes towards the scientist 

and his work and the nature of science; the higher the I.Q. 

(as measured by a short vocabulary test) the more 

favourable the attitude. [26] used the Purdue Physical 

Science test to measure aptitude and the Purdue opinion 

panel for attitudes and found that in general attitudes were 

favourable. There was a significant relation between 

attitude towards scientists and aptitude but not between 

science as a vocation and aptitude. However attitudes to 

science as a subject and to scientists were related to the 

pupils grades in science and to their socioeconomic status. 

Reference [26] found no significant differences between 

science and non-science groups in their attitudes towards 

science and scientific careers. [29] examined the effects of 

a physical science course for non-science majors (PSNS) 

which aimed to provide “a better attitude of open 

mindedness” towards science and a greater understanding 

of science in contemporary society. A dogmatism scale of 

Milton Rokeach and facts about Science test showed no 
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significant difference between groups following the PSNS 

course and other groups. However, [30] found a significant 

difference in the critical thinking ability between chemistry 

and non-chemistry students and a positive gain in attitudes 

towards science by chemistry students and not by non-

chemistry students. As a control, no significant difference 

was noted between different groups of chemistry students 

or between different groups of non-chemist students in their 

critical thinking ability. 

Reference [31 p.15] identified a Model of the nature of 

science composed of eight assertions about the 

characteristics of Science. An initial series of two hundred 

short statements about the nature of science were prepared 

and eventually reduced to twenty-nine (29) items on a 

Likert – type scale, which become the Nature of Science 

Scale (NOSS). The scale was administered to professional 

scientists, science teachers and psychology majors. 

The surprising outcome and only significant difference 

was “the better understanding by psychology majors of the 

methodological aspects of science as the main reason for 

their scoring higher in the overall measurement of scientific 

understanding”. There was no significant difference in the 

results between scientists and science teachers; neither 

experience nor time since graduation affected the concept 

of the nature of science for the population under study. 

Some concern was expressed about the low level of the 

scores by all groups (mean scores of about 35 out of a 

possible 59) and the significantly higher scores of 

psychology majors suggested that more attention might be 

paid to the philosophy of science in courses for science 

majors. The first study by [32], following the analysis of 

fifty (5) hours of tape recorded information collected from 

small groups of 12 to 13 years old pupils discussing freely 

science and science teaching and science and scientists, 

produced an adverse picture for a stereotype of a scientist. 

The second study by [33] consisted of an examination of 

scripts in answer to Question 2.2 in a G.C.E ‘A’ Level 

General Studies paper, viz: 

“Try to account for the fact that the number of students 

wishing to study arts and social sciences at universities is 

increasing more rapidly than the number wishing to study 

natural sciences”. The list of arguments presented by the 

sixth formers were grouped into seven (7) categories but 

the three most important, for girls and boys, were high level 

of intelligence required, little scope for self-expression, 

boredom in Science lessons.  Girls tended to give the 

following reasons: - the late introduction of science, a 

desire to help the community directly and a shortage of 

staff, whereas boys placed fairly high: the poor image of a 

scientist, his personality and job. 

Reference [32] surveyed the views of science 

teachers and found that there was some denial about a 

swing from science and suggestion “of a shift of 

emphasis from physical to biological science”. Reasons 

for the swing came in two categories: 

a) Science teachers were either too young and 

inexperienced or too old and out of date. Specialist 

teaching in the sixth form left no time for junior 

school teaching.  There were conflicting views 

about the influence of syllabuses and examinations 

(the report commented that curriculum reform 

appears to coincide with the swing away from 

science). 

b) Subject of Science is too complex and too 

demanding in time and energy. Science has an 

impersonal nature which is not attractive to sixth 

formers who are more socially conscious than 

previously. 

A project “Attitude towards Science” was initiated by 

[13]. The aim of the project was to design and develop a 

questionnaire which: 

a) defines the important boundary areas of Secondary 

school pupils’ attitudes towards science. 

b) develops reliable and valid scales which measure 

these boundaries and  

c) relates scores on these scales to other relevant 

variables. Over 300 attitude statements were 

initially prepared from interviews with pupils. Two 

97 – item questionnaire were administered to 500 

all-age pupils and 600 fourth and fifth formers. 

Factor analysis of the results yielded five groups, 

viz: Science in my life, Science in society, learning 

activities in Science, science teachers and school. 

All the 70 items in the five groups were arranged in 

Likert-scale form and the final questionnaire printed in two 

forms in order to ascertain the reliability of the instrument. 

The test was administered to fourth form pupils together 

with nine (9) other tests in order to establish relationships 

which may have existed between attitudes towards science 

and personality or scholastic ability. The final report on this 

wasn’t available [34] found out that British children had 

deteriorating attitude towards Science. They say 

“……abundantly clear that the values implicit in our 

technological society have become widely discredited 

because technology is seen as potentially destructive to 

important aspects of living ….the crucial change in 

direction has been away from doing and towards feeling.  

The young seem less interested in Science, factual 

knowledge and cognitive mastery in general the very skills 

which underlie technical efficiency”. 

This seems to be the opposite in Zimbabwe.  From 

classroom observations, it would seem that school pupils, 

who are bright, are the ones who are motivated to pursue 

some scientific work, even on their own. The not so bright 

ones shun, or look down upon science. They are not 

interested. They have negative attitude. 

Reference [35] asserts that; “Instead they (the children) 

seem to express a mood of irrationality, they delight in 

fantasy…… the exaltation of inner freedom, of the 

exploration of subjective experiences, the fullest possible 

realization of one’s personality.” 

Similar claims have been made in America where [35] 

says, “...apparently American youth is now characterized 

by virulent anti-bureaucratic and anti-technological 
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animus ….. these descriptions of pervasive antagonistic 

attitudes towards science do not yet appear to have been 

substantiated by empirical evidence”. 

A positive relationship between attitude and achievement 

was demonstrated by several researchers [36-39]. [5] found 

evidence of a causal link from attitude toward achievement. 

[40] concluded however, that the relationship between 

attitude and behavior is probably correlational rather than 

literal, and that although attitude may be a valuable 

predictor of achievement, it is not necessary a causal factor. 

Nonetheless, changes in behavior can be expected to 

accompany modifications of attitudes [41].  

Further research has suggested that there are important 

variables which should, or can be modified to bring about 

the desired changes in interest and achievement.  Such 

important variables include the curriculum, teacher quality 

and characteristics, and a diversity of classroom factors 

[42-43, 39, 44]. Evidence is insufficient, however, to 

identify the most predictive of those variables. The 

situation is further complicated by the observation that 

these variables tent to interact, thus forming complex 

clusters of influence, [45]. 

Studies by [46-47, 44] gathered the perceptions of 

students of various ages towards science classes, teachers, 

and course content. These investigations concluded that 

student attitudes toward school science were generally 

impoverished, and that student interest in Science 

diminished with time spent in school. Comparisons of 

exemplary and random programs [48-49, 47] identified 

differences in instructional techniques, teacher 

characteristics and classroom environments. Students in 

exemplary programs tended to report more positive 

attitudes towards science teachers and classes than did 

students in random programs. 

Two studies, [46, 50], compared the perceptions of 9 -, 

13-, and 17- year old students with those of young adults 

(age 25-35). Although these studies corroborated the 

conclusion that student interest in science decreases with 

years of formal education [1], an even more distressing 

finding was that the young adults were more negative about 

the quality of their science experiences than were any of the 

school age subjects. [46] noted however, that the young 

adults, “tended to be non-college persons who remained in 

their local communities as a part of the labour force” (p. 

413). 

It is therefore the proposition of this study that there are 

several variables that are useful in promoting positive 

attitudes towards Science. Some studies were conducted on 

the relationship between pupils’ attitudes towards education 

and the influence of their homes [45, 51]. These studies 

showed a significant relationship between various factors 

of the home, particularly the fathers’ education and the 

work he does on the one hand and the pupils’ attitudes 

towards education on the other. 

In a comparative study of performance in Physics and 

Chemistry of 14 year old pupils from Zambia and 

Zimbabwe, [51] made a number of findings regarding the 

influence of the home on attitudes towards and 

performance in the science subjects. He found that children 

who received greater encouragement from their parents had 

positive attitudes towards education and performed 

significantly better than those who did not receive 

encouragement.  The parent’s education, particularly the 

father’s education was also found to be a factor that 

influenced the children’s performance. Although attitudes 

and performance of children were not to a great extent 

dependent on the socioeconomic status of the home, it was 

found that the father’s occupation had the most powerful 

(of all the home variables) influence on performance. 

It is against this background that I found it imperative to 

study in Zimbabwe the effect of parental antecedent 

variables against total attitudes of pupils towards the 

learning and teaching of Science. 

2.1. Hypothesis 

On the basis of studies of attitudes toward Science [52-

53, 18] the following main Null hypothesis was examined, 

stated thus: There is no significant difference in students’ 

total attitudes towards teaching and learning of science and 

parental antecedent variables. The variables studied are: 

� Parental encouragement to learn science 

� Parental level of education 

� Parental gender 

� Parental socio economic status 

3. Methodology 

3.1. Research Method and Design 

A simple survey design based on a questionnaire with 65 

items of the 5 point Likert scale type was designed. 

Permission to go into schools was granted by the Provincial 

Office of the Ministry of Education. The participants were 

asked to complete all the questions on the Likert type scale 

continuum based, whether they agreed, strongly agreed, 

disagreed, undecided, disagreed or strongly disagree. 

The participants were asked by the author whether there 

were any items which were difficult to understand. Their 

responses were taken into consideration. Some items were 

then modified and reworded. Factor analysis was used, 

using principal components factor analysis with varimax 

rotation, Kaiser normalisation and scree testing, partly to 

determine validity and reliability coefficients of instrument 

and categorisation of factors. Variables with factor loading 

of 0.3 and above and eigen values of 1 and above were 

considered for the main research study [54]. Such factors 

accounted for 80% of the variance. A factor analysis for a 

three factor solution in line with the theoretical dimension 

of attitudes was sought. The instrument appeared to have 

content validity, since the author, through the help of a 

colleague, tried to verify the relationship between content 

and purpose of instrument [54].Great effort was taken at the 

construction stage of the questionnaire. Care was taken to 

use a level of language commensurate with the level of 
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education of subjects. The split half-alpha reliability and 

Cronbach reliability was .68 and .61 respectively 

suggesting adequate reliability of the attitude toward 

Science (ATS) scale since the alpha and Cronbach values 

are relatively high enough [55-56]. 

3.2. Participants 

Two hundred and forty-three participants randomly 

selected from Gweru urban district secondary school pupils 

took part in the main study. One hundred and fifteen were 

female students and one hundred and twenty-eight were 

male students.  Forty-nine of the subjects were in form one, 

thirty-four were in form two, ninety three were in form 

three and sixty seven were in form four. Systematic 

randomization was used to produce 243 participants 

During administering the questionnaire, the author 

guarded jealously against interpreting any part of the 

questionnaire to any student.  This was done to increase 

validity and reliability of instrument. Data were analysed 

using the SPSS – PC program [57]. The hypothesis was 

tested using Analysis of Variance statistics (ANOVA) and 

one way Anova statistics. The independent variables were 

parental encouragement of children to learn science, 

parental level of education, parental sex, and parental 

socio-economic status. The dependent variable was pupil 

total attitude. The level of significance adopted, were the 

probability of rejecting a true null hypothesis and accepting 

a false alternative hypothesis or Type 1 error, and the 

sample size. In this study the hypothesis was tested using 3 

levels of significance.  These were 0,05; 0,01 and 0,001. 

The 3 levels of significance cited above, are all relatively 

high levels of significance which increase the chances of 

committing type II errors in the decision making. 

Analysis of variance (ANOVA) statistics were employed 

in order to examine the relationship between the 

independent and dependent variables. It was also used to 

test the hypothesis that several population means are equal.  

3.3. Ethical Considerations 

Participants in the study gave their consent in writing 

before commencement of the study after the purpose of the 

study and what would be expected of them had been 

explained. They were assured that they were free to 

withdraw at any stage without any negative consequences. 

Pseudonyms were assigned to participants to maintain and 

guarantee anonymity and confidentiality [3]. 

4. Results 

4.1. Antecedent Variables by Pupil Total Attitude About 

Science 

Table 1 shows the Analysis of variance statistics for total 

attitude of pupils towards teaching and learning of Science 

by parental demographic characteristics, (antecedent 

variables). 

Table 1. Anova for pupil total attitude variable about Science by parental demographic variables (N=243). 

Source of Varianc Mean Square Df Means F-Ratio Sign. of F Eta 

Main effects 8049.691 5 82.643 5.624 .000** .39 

P/encouragement to learn science 1608.301 1 40.438 7.388 .005* .19 

Parental level of education 1944.388 1 46.293 8.991 .004* .21 

Parental sex 1933.444 1 46.091 9.124 .001* .21 

Parental socio economic status 2193.755 1 47.532 10.556 .000** .19 

**Significant at p<.001 level; *Significant at p<.01 level 

The main effects for each of parental encouragement of 

their son / daughter to learn Science at school  (F=7.388; 

p=.005<.01), parental level of education (F =8.991; p= 

004<.01), parental sex (F=9.124; p=. 001<.01), parental 

socio-economic status (F=10.556; p=. 000<.001), were 

significant. Thus, for total attitude variable, the sources of 

variance were parental encouragement to learn Science, 

parental level of education, parental sex and parental socio- 

economic status. 

Similarly, interaction effects for all the variance were 

significant, (F=5.624; p=.000<.001). The demographic 

variables of parental encouragement to learn Science, 

parental level of education, parental sex and parental socio- 

economic status reflected significant variance at .01 level, 

ETA values for above variables are as follows: parental 

encouragement to learn Science, (.19) parental level of 

education, (.21) parental sex, (.21) and parental socio- 

economic status (.19). These values for the above 

demographic variables accounted for the observed alphas 

at .05 or less. 

It is interesting to also note that all the demographic 

variables above are important in explaining the total pupil 

attitude towards the teaching and learning of science. 

Therefore the hypothesis that there is no significant 

difference in students’ attitudes towards teaching and 

learning of science and parental antecedent variables is 

rejected. 

4.2. One-Way Analysis for Total Attitude of Pupils by 

Parental Demographic Variables 

Table 2 shows a one way analysis computer for total 

attitude by independent (demographic) variables.  It was 

observed that although parental encouragement of children 

to learn science, parental level of education, parental socio 

economic status, and parental sex were significant in Table 

1 of ANOVA, the one way analysis only showed parental 

encouragement of children to learn science, parental level 

of education, and parental socio economic status being 

significant with parental sex (gender) failing to explain a 
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significant proportion of the variance in total attitude 

(F=1.1260; p=. 1341>.05). This implies that there are 

differences in total attitude towards the teaching and 

learning of Science amongst male and female parents. 

Table 2. One way analysis for pupil total attitude by parental demographic 

variables 

Variable Source Df Means F-rato F-Prob. 

P/encouragement 

to learn science 

Between 

groups 
3 36.85 6.5432 .0001** 

Parental level of 

education 

Between 

groups 
3 12.47 0.6984 .0611* 

Parental socio 

economic status 

(s .e. s.)  

Between 

groups 
1 24.90 0.6984 .0021* 

Parental sex 
Between 

groups 
1 15.07 1.1260 .1341 

*Significant at the p <.01 level**Significant at the p <.001 level 

5. Discussion and Conclusions 

The study set out to investigate parental antecedent 

variables to students’ total attitudes toward science teaching 

and learning. Attitude towards science have been observed 

to influence general academic performance in the science 

discipline [36-37]. 

The results of this study suggest that there are a number 

of factors that influence secondary school pupils’ attitude 

towards the learning and teaching of science. This was 

especially so with regards to parental socio economic status, 

parental level of education, parental encouragement 

towards learning and teaching of Science. 

There was some significant relationship between parental 

level of education and pupil’s attitude towards the teaching 

and learning of Science. The results of this study 

corroborated some previous studies cited above. By virtue 

of the parent(s), (father in particular) being educated, this 

education is a pre-requisite for their children to have a 

positive attitude towards Science. [51] reported that the 

education and job of the father and his career ambitions for 

the child may be strongly related to a pupils’ attitude 

towards a school subject. 

It is interesting to observe that, the education of parents 

has a positive impact on their children’s attitude towards 

science. Involvement of parents in their children learning of 

science is crucial to the attitudes developed by their 

children towards science learning. I will argue that the 

more intensely parents are involved in the education of 

their children, the more confident and engaged their 

children become as learners. Parents of higher socio 

economic status, higher level of education encourage their 

sons and daughters to learn sciences. They value sciences 

by virtue of their academic enlightenment. They also 

recognize tremendous opportunities that can arise from 

being more scientifically and technologically literate and 

better prepared to participate in the 21
st
 century science and 

technological workforce. Parents (whether it is the father or 

mother) have a critical role to play in encouraging and 

support their children’s’ science learning at home, in school 

and through their communities. Teachers also play an 

important role in this effort and can be valuable partners 

with parents in cultivating science learning confidence and 

attitudes towards the learning and teaching of science. 

The results of this study indicate that attitudes towards 

science and learning remain an important issue in 

Education [1]. Three variables out of four have significance 

as far as pupil attitudes towards science teaching and 

learning are concerned. This is not to say though, that the 

variable which appeared insignificant is not to be taken into 

cognizance (parental sex). 

The study was confined to participants in urban set-up 

hence there are variances that could introduce distinct 

differences in attitudes, between them and those in rural 

settings. There is need to carry out further investigations 

which encompass urban and rural settings of all provinces 

in Zimbabwe, if the results are to have external validity. 

Students’ attitudes were measured without considering 

the differences which could have resulted because of the 

different environments of different types of schools. 

Therefore further research needs to be carried out which 

will further split the schools into various other categories to 

enhance precision. 

In pursuing this study, it was not in the hope of finding 

out the practical solutions to problems, but rather in the 

hope that findings would be relevant to understanding of 

attitudes towards teaching and learning of Science [1]. It 

was not possible, in this study, to link pupil’s attitude with 

their Science performance in class and career aspirations. 

Future study in this area is therefore called for, not only to 

seek answers to these questions but also to further 

investigate the relationships between pupils’ attitudes 

towards science subjects and pupils’ perceptions of the 

world of science at work. 

Like in any research in social sciences, the methodology 

used has its own limitations. Therefore, the results 

established in here need replication. This study has 

therefore laid down the foundation and groundwork to 

further studies on learning research within the context of 

Zimbabwean Educational System. 
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