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Abstract

This study assessed the efficacy of creativity-based instructional model on scientific attitude in Basic science and
technology among pupils. The study adopted the quasi-experimental design of non-equivalent control group. A
sample of 244 pupils (135 males and 109 females) was drawn for the study using a multistage sampling procedure.
The instruments used for data collection was the Scientific Attitude Assessment Scale (SAAS). Data collected
were analyzed using mean to answer the research questions and Analysis of Covariance (ANCOVA) to test the null
hypotheses at 0.05 level of significance. The findings of the study revealed that creativity-based instructional
model significantly enhanced pupils’ scientific attitude. It was equally revealed that gender had no significant
influence on pupils’ scientific attitude. Based on the findings and conclusions, it was recommended among others,
that the use of Creativity-based Instructional Strategy should be encouraged and popularized among primary
school teachers through workshops, conferences and seminars.
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1. Introduction

For Nigerian children to develop scientific attitude and interest in science, the scientific attitude which is inherent
in them should be kept aglow. Unfortunately, this has not been the case. Personal experience of the researcher as a
classroom teacher and some research findings have shown that the development of scientific attitude and interest
in Basic Science and technology have not been adequately promoted, probably due to lack of creativity by teachers
of Basic Science and Technology in primary schools. It, therefore, means that effective learning of science at the
primary school level cannot be achieved. According to Otuka and Uzoechi (2014), science is an attempt by human
beings to organize their experiences about nature into a meaningful system of explanations. Benson and Egolum
(2017) state that science subjects are disciplines that involve the systematic process of using observation and
experiment to obtain a verifiable knowledge about nature and natural phenomena. This can be accomplished
through technology which is more or less based on the principles of science.

Benson and Egolum defined technology as the science of mechanical and industrial arts which involves the
application of science to solve human problems. Through technology, the know-how and creative process that
utilize tools, resources and systems to solve a problem and enhance control over natural and artificial environments
for the benefit of human are developed. As the foundation on which subsequent science subjects rest, primary
science, in conjunction with technology, was integrated to become Basic Science and Technology (BST).Basic
Science and Technology is a subject that infuses both science and technology required for problem-solving.
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No doubt, Basic Science and Technology (BST) integrates both science and technology at the primary school level
with well-defined objectives. Adeniyi (2007) outlined the objectives of the BST curriculum as; to enable the
learner develop interest in science and technology and acquire basic knowledge and skills in science and
technology; to enable learners to apply their scientific and technological knowledge to meet societal needs; to
enable them take advantage of numerous career opportunities offered by science and technologies and lastly, to
enable the learners to become prepared for further studies in science and technology.

On the other hand, continuous failure in a subject can make pupils develop an unfavourable or negative attitude
towards a subject and vice versa (Olowojaiye, 2000). Newbill (2005) observed that attitudes serve functions which
include social expressions, value expression, utilitarian and dispositional functions for people that hold them. In
the same vein, Narmadha and Chamadeswari (2013) define attitude as a hypothetical construct that represents an
individual’s degree of like or dislike for something. They went further to explain that attitudes are generally
positive or negative views of a person towards a place, thing or event. In his opinion, Harsimrandeep (2013)
defines attitude as a disposition which people hold about themselves, other people, object and issues. Ali and Awan
(2013), believe that attitudes towards a subject determine success in that subject. It could, therefore, be inferred
that favourable attitude results in good achievement in a subject while negative attitude could lead to failure.

However, Gross (2016) observed that people can be ambivalent towards an object which means that one can
simultaneously exhibit both positive and negative attitudes depending on the context of the situation. Besides the
general attitude which is dispositional, there are also other aspects of attitude like scientific attitude that can affect
learning outcomes. Scientific attitude could be regarded as attributes or traits of scientists. These natural traits
include; honesty, curiosity, open-mindedness, suspended judgment, ability to hypothesize and experiment
(Harlene, 2010). In line with this opinion, Mukhopadhyay (2014) defines scientific attitude as inherent traits of a
typical scientist which include honesty, curiosity, open-mindedness, suspended judgment, ability to hypothesize
and experiment. On the other hand, Lucap (2015) had stated that positive scientific attitude in children needs to be
encouraged to sustain creativity among pupils at the basic level of education. However, it becomes worrisome that
one of the major challenges of science education at the basic education level is how to enhance the scientific
attitude of the pupils through creative, functional and active learning.

It is, therefore, the contention here that the application of Creativity-based instructional model could make a
significant contribution to the development of pupils’ scientific attitude. Besides, the scientific attitude of pupils
may vary by gender. The term gender is used to signify all those characteristics or features that a person
demonstrates to identify himself or herself as having the status of boy or man, girl or woman, respectively.
Indicators of such a role include styles of clothing, speech patterns, movement, occupations, and other factors
restricted to a particular biological sex. Gross(2016) defines gender as behaviours, attitudes, values which a
particular society either expects from or considers appropriate to male and females based on their biological sex.
Each society has its own prescription for how men and women ought to behave.

Many studies which have been conducted showed gender as having a significant influence on the learning
outcomes of learners. These studies include those of Brickhouse and Potter (2001); Jegede (2007), Okereke and
Onwuka (2011); Ukozor (2011); Zembar and Blume (2011); and Olasehinde and Olatoye (2014) thereby making
gender a salient variable that needs to be incorporated in the present study. As a matter of fact, it has been found
that there are some aspects of science that interest girls and those that are interesting to boys. Gender differences
deepen from primary school level to secondary schools in most countries and have been maintained over time.
Brickhouse and Potter (2001) found out that male students are interested in topics such as atomic bombs, atoms,
computers and scientific application in technology such as application in mechanics in cars.

On the other hand, girls are mainly interested in topics such as animal communication, healthy diets and topics
related to aesthetic dimension such as rainbows while their typical out-of-school science-related experiences are
bread-making, observing birds and stars, knitting, planting seeds. It is possible therefore that these gender-related
experiences in science at primary school level could influence scientific attitude and interest in Basic Science and
technology using a creativity-based approach. It, therefore, implies that functional science education could be
strengthened through creativity. According to Bruce (2004), creativity is defined as what brings into existence new
ideas; independent and original ways of doing things and new creation of all kinds. In essence, new and
imaginative ideas are turned into reality. For creativity to be made active, it has to be hinged on the process of
original ideas through exploration, discovery and interactions within the classroom setting. Antonious, Georgios,
Constantine and Lopes (2016), believe that teachers’ creativity in the classroom could manifest in such behaviours
as; accepting unusual ideas, accepting unusual questions from pupils; providing opportunities including materials
for enhancing curiosity, imaginative activities, showing the learners that their ideas have values, improvising
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materials and providing opportunities for learners to explore the environment.

Studies have been conducted on the effectiveness of innovative teaching methods on pupils’ scientific attitudes.
Salman, Ayinla, Adeniyi, Ogundele, and Ameen (2012) found that primary school pupils’ attitude towards
mathematics was significantly better when exposed to problem-solving instructional strategy than the
conventional teaching strategy. The study also found that there was a significant difference in the attitude of male
and female pupils towards mathematics. Mohammad, Ebrahim, Dehghani and Rezaei (2012) revealed that most
pupils had a positive attitude towards science and technology. The results also showed that there was a significant
difference between males and female pupils’ attitude towards science and technology in favour of males. Chebii
(2015) revealed that primary school pupils who were taught by the mastery approach performed better than those
who were taught by the conventional method. Jebson and Hena (2015) found a significant effect of gender on the
attitude of pupils towards science in favour of the males.

Based on the foregoing, therefore, the researchers conducted this study to assess the efficacy of creativity-based
instructional model on scientific attitude in Basic Science and Technology among pupils. The questions posed for
the research are:

1.  What is the effect of the creativity-based instructional model on pupils’ scientific attitude in Basic
Science and Technology?

2. What is the influence of gender no pupils’ scientific attitude in Basic Science and Technology?
The researchers hypothesized that:

1. The creativity-based instructional model had significant (p < .05) on pupils’ scientific attitude in
Basic Science and Technology.

2. Gender has no significant influence on pupils’ scientific attitude in Basic Science and Technology.
2. Materials and Methods

The design of the study is quasi-experimental. Specifically, the non- equivalent control group design was used. In
this design, research participants were not randomly assigned to the experimental and control groups, and both
groups took a pretest and a posttest (Gall, Gall, & Borg, 2007). The study was conducted in Gwagwalada arca
council of the Federal Capital Territory Abuja (FCT). Gwagwalada is one of the area councils in the FCT Abuja
which is made up of rural and urban areas.

2.1 Participants

The sample used for the study consisted of 244 primary school pupils in class five (135 males and 109 females)
drawn from four co-educational primary schools in Gwagwalada area council, Abuja. The multistage sampling
procedure was used to draw the sample. In the first stage, a simple random sampling technique was used to draw
four out of 73 primary schools in Gwagwalada area council. Specifically, Hat-and-Draw method was used. The
researcher wrote the name of each school on a slip of paper, folded and put into a container. After a thorough
reshuffling, the researcher dipped her hand and picked one slip. The researcher unfolded the slip and recorded the
name of the school written on it. After recording the name of the school that was picked, the same slip was folded
and put back into the container. This process was repeated until all the four schools were drawn. Using the
Hat-and-Draw method, four schools were drawn. Out of the schools, two schools were randomly assigned to
experimental and control groups respectively. One intact class in each of the four schools was used for the study.
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Accessed for eligibility (N=287)
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»
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Figure 1. Flow diagram for Participants Allocation

2.2 Measure

Scientific Attitude Assessment Scale (SAAS). SAAS is a 22-item instrument was designed to measure the pupils’
scientific attitude towards BST before and after the treatment. The instrument was adapted from a standardized
scientific attitude test called Test of Science-Related Attitude (TOSRA) with a reliability coefficient of 0.84
developed by Fraser (1982). From the original instrument, some items were identified as culture-loaded with a
foreign background. The TOSRA was designed to elicit responses in line with a modified Likert-type four-point
scale of Very much Agree (VMA)-4, Simply Agree (SA)-3, Simply Disagree (SD)-2 and Very much Disagree
(VMD)-1. The instrument was face validated by experts in measurement and evaluation as well as Childhood
education. The internal consistency reliability coefficient of the items of the SAAS was estimated to be 0.85 using
Cronbach Alpha method.

2.3 Treatment Procedure

First, the researcher personally visited the selected schools and sought permission from the headmasters to use
primary 5 pupils. On this occasion too, information was collected on the number of arms of primary 5 classes and
the number of pupils in each class. Before the commencement of treatment, both instruments were administered as
pretests and the scores recorded. The major treatment for the study was done using the Creativity-based
instructional model (for the experimental group) which was anchored on introduction, cooperation, praises and
commendation, accommodation of unusual questions, class activities and evaluation. During the introduction, the
teacher introduced the lesson by presenting the instructional materials to pupils and asked them relevant questions
that linked their previous knowledge with the topics of the day. Although the pupils gave diverse views and
answers, the teacher accommodated and appreciated them by instructing the pupils to clap for themselves. The
teacher addressed the answers the way they came depending on pupils’ conception of the questions.
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The next stage involved the teacher explaining the instructional material to present the lesson to the pupils. The
pupils listened as the teacher made the explanations to them, then the teacher wrote out those things on the board
which the pupils copied. In the course of the lesson, the teacher asked the pupils questions which they also gave
different and unusual answers. The teacher accommodated and appreciated all the answers by encouraging them to
clap for themselves especially when the answers were coming from their own perspectives. The teacher then
connected and harmonized all their responses into a more realistic answer. One major observation here was that the
teacher did not condemn any question or portray their responses in a bad light no matter how wrongly framed or
worded by the pupils.

The teacher then shared the pupils into groups and engaged the pupils in activities based on the topic using the
instructional materials. The teacher asked the pupils to state or mention their observations or findings. At this
juncture, the teacher encouraged and accommodated unusual responses or ideas that come from pupils on what
they observed. The teacher then harmonized all their ideas which might not even conform to the topic. The teacher
encouraged and appreciated all. Towards the end of the lesson, the teacher then evaluated the lesson by asking
questions based on the objectives of the lesson

The treatment lasted for five weeks. The experimental group was taught the following concepts: water pollution,
air pollution, waste and waste disposal using the Creativity-based teaching strategy. The control group was taught
the same concepts using the conventional method. The data collection was done in such a way that the pupils did
not know that they were being used as subjects in research. The fact was deliberately hidden from them in order to
avoid the possibility of the pupils presenting artificial behaviours that they would not have exhibited in a natural
teaching situation.

At the end of the five weeks, both the SAAS was re-administered as posttests. The tests were administered to both
groups at the same time and under the same testing conditions. At the end of the test administration, the instrument
was collected and counted. The information obtained was subjected to data analysis.

2.4 Analysis

The research questions were answered using mean and standard deviation. The null hypotheses were tested at 0.05
level of significance using Analysis of Covariance (ANCOVA). Again, pretest scores were used as a covariate and
therefore helped to establish the homogeneity or equivalence of the two groups before the treatment. Furthermore,
the ANCOVA helped to control for the errors arising from initial differences as a result of non-randomization of the
intact classes.

3. Results

Table 1. Mean analysis of the pretest and posttest scientific attitude scores of pupils taught Basic Science and
Technology using the creativity-based instructional model (CBI) and those taught using the conventional method

Variable Pre-test Post-test

— — Mean Gain
Teaching Methods N X SD X SD
CBI Model 138 3491 1.82 58.70 3.50 23.79
Conventional Method 103 34.50 1.83 46.49 3.79 11.99

Result in Table 1 shows the effect of the creativity-based instructional model on pupils’ scientific attitude. The
result shows that pupils taught Basic Science and Technology using the creativity-based instructional model
(experimental group) had a pretest scientific attitude mean score of 34.91 with a standard deviation of 1.82 and a
posttest mean of 58.70 with a standard deviation of 3.50. The mean gain or difference between the pretest and
posttest means was 23.79. On the other hand, pupils taught using the conventional method (control group) had a
pretest scientific attitude mean score of 34.50 with a standard deviation of 1.83 and a posttest mean of 46.49 with a
standard deviation of 3.79. The mean gain or difference between the pretest and posttest means was 11.99. For both
groups, the scientific attitude mean scores of the pupils in the posttest were greater than that of the pretest, with
those taught using the creativity-based instructional model (experimental group) having a higher mean gain than
those taught using the conventional method (control group). Thus, the creativity-based instructional model appears
more effective in promoting pupils’ scientific attitudes than when taught using the conventional method.

Hy;: There is no significant effect of Creativity-based instructional model on pupils’ scientific attitude.
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Table 2. Analysis of Covariance (ANCOVA) of the effect of Instructional models on pupils’ Scientific attitude

Source Type I Sum of df Mean Square F Sig. Partial Eta
Squares Squared
Corrected Model 9397.118* 4 2349.279 217.675 .000 787
Intercept 376.946 1 376.946 34.926 .000 129
PreSAAS 416.739 1 416.739 38.613 .000 141
Group 8144.997 1 8144.997 754.685 .000 762
Gender 42.687 1 42.687 3.955 .058 .016
Group * Gender 16.455 1 16.455 1.525 218 .006
Error 2547.048 236 10.793
Total 701265.000 241
Corrected Total 11944.166 240

a. R Squared = .787 (Adjusted R Squared = .783).

Result in Table 2 shows that there was a significant effect of Creativity-based instructional model on primary
school pupils’ scientific attitude, F' (1, 236) = 754.685, p< .05. Also, the 77;2; (partial eta squared) value of 0.76
showed that Creativity-based instructional model accounted for about 76 per cent improvement in pupils’ scientific
attitude.

Table 3. Pretest and posttest mean scores of male and female pupils on scientific attitude

Variable Pre-test Post-test

— — Mean Gain
Gender N X SD X SD
Male 109 34.81 2.11 53.62 7.57 18.81
Female 132 34.67 1.57 53.36 6.62 18.69

Result in Table 6 shows the influence of gender on pupils’ scientific attitude. The result shows that the scientific
attitude mean score of male pupils at pretest was 34.81 with a standard deviation of 2.11 while the posttest mean
was 53.62 with a standard deviation of 7.57. The mean gain or difference between the pretest and posttest means of
male pupils was 18.81. On the other hand, the scientific attitude mean score of female pupils at pretest was 34.67
with a standard deviation of 1.57 while the posttest mean was 53.36 with a standard deviation of 6.62. The mean
gain or difference between the pretest and posttest means of female pupils was 18.69. For both male and female
pupils, the scientific attitude mean scores at posttest were greater than that of the pretest. However, that of male
pupils was slightly higher than that of the females. This, therefore, implies that gender had little influence on pupils’
scientific attitude in favour of the male than female pupils.

Hy,: There is no significant influence of gender on pupils’ scientific attitude

Result in Table 2 also showed that there was no significant influence of gender on pupils’ scientific attitude, F (1,
236) =3.955, p=.058. Additionally, the 7)12, (partial eta squared) value of 0.02 indicated that 2% changes in pupils’
scientific attitude were accounted for by the influence of gender.

4. Discussion of the Findings

The study findings have shown that Creativity-based instructional model appears more effective in promoting
pupils’ scientific attitudes than when taught using the conventional method. The study further found that there was
a significant effect of Creativity-based instructional model on pupils’ scientific attitude. This is to say that pupils
who are taught Basic Science and Technology following the Creativity-based instructional model are more likely
to develop more positive scientific attitude than those taught with the conventional instructional methods. The
findings of this study under this variable have two-pronged insights to highlight, namely: That CBIM appears more
effective in promoting pupils’ scientific attitude than when taught using conventional method and that there is a
notable significant effect on scientific attitude development in pupils taught using CBIM. These findings are both
exciting and welcome. They are exciting because of the insight which they offer. This has found an association in
6
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the studies by Mohammad, Ebrahim, Dehghani and Rezaei (2012) who reported that most pupils taught using this
method had a positive attitude towards science and technology. These findings are also welcome as they seem to
aver more strongly as demonstrated from the works of Ibole (2000)and Chepkori (2013) who found out that pupils
who were taught using conventional method did not just exhibit poor scientific attitude but also that their attitude
towards science was negative to a very large extent.

Indeed, as if by way of trying a different approach, Orji (2006) who used the conventional method of chalk and talk
had concluded that pupils’ attitude towards primary science improved significantly after exposure to Modelling
Instructional Strategy; a conclusion that further aligns itself with the findings of the present study. In the same vein,
Sadi and Cakiroglu (2011) corroborate along this line by noting that hands-on activity enriched instruction was
more effective in improving students’ attitudes toward science than the traditional instructional method and that the
effect was statistically more significant. By whatever standard one may use to measure the ability of
Creativity-based Instructional Model(CBIM) to enhance scientific attitude seems to lie in the offer of opportunity
for active participation; an opportunity unfolded for the pupils to observe, explore, generate new ideas, knowledge
and develop new scientific skills on their own. This is all it takes to build in them with the much needed
self-confidence.

One of the findings of this study is that gender had little influence on pupils’ scientific attitude in favour of the male
than female pupils. It was further proven through ANCOVA analysis that there was no significant influence of
gender on pupils’ scientific attitude. This could mean that the observed difference in the mean scientific attitude
scores of male and female pupils was due to chance error. Thus, gender had no statistically significant influence on
the pupils’ pupils’ scientific attitude. This finding is similar to that of Ibole (2000) who found that there was no
significant difference in the attitude of male and female pupils towards science and scientific activities. The
finding also corroborates with that of Etim (2002) that found no significant difference between the attitude of male
and female pupils towards science learning.

Still, in line with the finding, Orji (2006) also reported no statistically significant difference between the mean
attitude scores of male and female pupils towards primary science. Other researchers who obtained similar
findings include Hatice (2012) whose study indicated that there was no significant influence of gender on pupils’
attitude toward science subject and Olasehinde and Olatoye (2014) who found no significant difference between
the attitude of male and female students towards science. Likewise, Olagunju and Babayemi (2014) found that
there was no significant main effect of gender students’ attitude towards basic science. Moreover, the finding is in
line with the finding by Fatoba and Aladejana (2014), that gender did not affect students’ attitude towards physics.
The direction of these findings, in essence, shows that being a male or female may not be a strong determinant of
pupils’ scientific attitude or attitude to sciences.

On the contrary, the finding disagrees with those of Gail, Melissa, and Ann (2011) who found a significant gender
difference in students’ attitudes towards science, and Mohammad, Ebrahim, Dehghani and Rezaei (2012) who
found that there was a significant difference between males and female pupils’ attitude towards science and
technology in favour of the males. Also, the finding contradicts that of Salman, Ayinla, Adeniyi, Ogundele, and
Ameen (2012) that a significant difference exists between the attitude of male and female pupils towards
mathematics. Similarly, Oluwatelure (2015) discovered that there was a significant effect of gender on the attitude
of pupils towards science, the same with Jebson and Hena (2015) who found that there exists a significant effect of
gender on the attitude of pupils towards science in favour of the males. This means that male students had a more
positive attitude towards science subjects than their female counterparts. However, this study found no significant
influence of gender on primary school pupils’ scientific attitude. This implies that both male and female pupils
could exhibit similar scientific attitude.

5. Conclusion

The creativity-based instructional model is very effective in improving the pupils’ scientific attitude than the
conventional method. On the other hand, gender had no significant influence on pupils’ scientific attitude. The
implication of the findings that creativity-based instructional model needs to be adopted by teachers when teaching
Basic Science and Technology for possible improvement of pupils’ scientific attitude. In other words, pupils’
scientific attitude is likely to be boosted to a large extent if teachers can adopt a creativity-based instructional
model when teaching Basic Science and Technology. Based on these, therefore, the researchers recommended that;

1) Primary school teachers should be encouraged through publications, seminars and conferences to adopt a
creativity-based instructional model in the teaching of Basic Science and Technology to sustain pupils’
scientific attitude.
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2) Curriculum developers should consider infusing the important elements of creativity into curriculum during
the process of curriculum development.
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