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Editorial

The Journal of Science Teachers Association of Nigeria is developed
to disseminate science, technology, and mathematics (STM) educational
research information to classroom teachers, teacher-trainers, policy-
makers, researchers, and other interest groups. STM Education is the
bedrock of any meaningful development for any nation. It is for this
reason that we strive to provide current research findings to guide
practitioners on improving STME.

In this edition, our readers are presented with articles on various
aspects of STME. These include the teaching of chemical kinetics,
technical/vocational education programmes, diagnostic tests,
achievement in mathematics, creative thinking skills, and achievement/

knowledge retention in genetics.

Uchenna Nzewi
Editor-in-Chief
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Conceptions of Mathematics: The Case of Social and
Management Sciences Preservice Teachers

Dr. Abayomi A. Arigbabu

Abstract

The purpose of this study was to examine conceptions of mathematicsamong
students in the social and management sciences. Participants were 62 student
-teachers enrolled in a university of education in South West Nigeria. They all
took mathematics as one of their two teaching subjects. Results indicated
that, contrary to generally held opinion about non science students, majority
of the participants were in the cohesive conceptions category while
conceptions was also found to be gender invariant.

Introduction

The teaching and learning of mathematics in Nigeria has been an issue of considerable research,
particularly within the mathematics education community, for quite some time now. Despite this
effort, not much could be said to have been achieved going by report of students' performance at
the West African Examination Council and National Examination Council examinations: Thereby
pointing to the fact that considerable effort still has to be put into improving the state of teaching
and learning of the subject. Conceptions of mathematics held by students is a very critical factor
which ought to be considered in any attempt made at improving understanding of and performance
in the subject. Indeed, Crawford, Gordon, Nicholas, and Prosser (1994) reported that stwdents'
conceptions of mathematics affect both the quality of cognitive activity and value of learning
outcomes

Conceptions of learning could simply be described as the fundamental way a phenomenon or
situation is perceived. Students' reports of their conceptions could either focus on the quantitative
increase in the amount of knowledge they have or a changed understanding of the reality.
Considerable research effort at understanding students' conceptions of mathematics have been
undertaken in other parts of the world. For instance, Alkhateeb (2001) in the United States of
America, Crawford, et al. (1994, 1998a) in Australia and Mji (1999, 2003) in South Africa. Relatively,
not much seem to have been done in Nigeria to date.

Crawford, et al. (1994) categorized students' conceptions of mathematics into two, fragmented
and cohesive. In fragmented conceptions the subject was seen to be about numbers, rules and
formulae while in cohesive conceptions it was seen as a complex, logical system that helped in
providing insights for understanding the world (ibid). Crawford, et al. (1994, 1998a) have shown
that students who have fragmented conceptions tend to follow a surface approach to studying
mathematics. With this approach students' attention and activity are centered on mere reproduction
of knowledge. On the other hand, students with cohesive conceptions follow deep approach. This
is an approach in which a more global and personal perspective is adopted in constructing knowledge

There is the general belief that science students are often better in mathematics than non
science. This feeling probably give the impression that the former groups' conceptions of
mathematics is better than the latter's; and that the non science group had fragmented conceptions
of the subject. Unfortunately, these opinions are not based on any research findings. There are too
many cases in which research evidence does not support common opinions ..."” (McKnight, Magid,
Murphy, & McKnight, 2000, p. 23). This was the major reason this research study was undertaken,
so as to provide researched evidence for opinions and comments in this respect. -
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Participants

Participants were 62 social and management sciences student-teachers in a university of education
in south west Nigeria. They were all in the first year of their study and all took mathematics as one
of their two teaching subjects. Of this, 24(38%) were males while 38(62%) were females whose ages
ranged from 17 to 33 years (M =21.5, SD=2.5).

Instrument and Procedure

The 18-item Conceptions of Mathematics questionnaire developed by Crawford, et al. (1 998b) was
utilized in this study. Originally this was a 19-item scale however, for validity and inconsistent
loading in factor analysis, one item was deleted (Crawford, et al., 1998a). The authors reported the
questionnaire to consist of two subscales, fragmented and cohesive conceptions. Here, factor
analysis was used to determine whether previously classified items would correspond with the
factor structure obtained.

The correspondence was reported with fragmented conceptions consisting of ten items and
cohesive conceptions eight. Criterion-related validity was evidenced by correlatin g scores from the
questionnaire with scores from a Study Process Questionnaire. Positive and statistically significant
correlations, (r = .59, p < .01) fragmented and (r = .60. p < .01) cohesive conceptions, provided
evidence of criterion-related validity of scores from the Conceptions of Mathematics Questionnaire.
The authors also reported the questionnaire's internal consistency reliability, with alpha coefficients
ranging from .79 to .85 (fragmented) and .84 to .88 (cohesive). Similar findings relating to the factor
structure and internal consistency reliability of the questionnaire from other contexts have been
reported (e.g. Mji, 1999; Alkhateeb, 2001; Arigbabu & Miji, 2005).

The questionnaire was administered during school hours at the end of the first semester.
Participants were informed about how they had the option not to participate if they so wished
although their unsolicited responses would be highly appreciated.

Results

Table 1: Percentage distribution of respondents by conceptions

Conception Male Female + Total

Fragmented 16%(10) | 31%(19) 47% (29)
Cohesive 22%(14) | 31%(19) 53%(33)
Total 38%(24) 62%(38) 100% (62)

Results show that 47% of the respondents saw mathematics as a fragmented body of knowledge
while more than half of them (53%) regarded the subject as a complex, logical system, which
provides insights for understanding the world. Furthermore, along gender line, it is seen that the
percentage of males in the cohesive class (22%) was far higher than that of the fragmented class
(16%), whereas for the females we had equal numbers in each of the two categories.

To be able to gain insight into the conceptions reported, mean scores for each of the two
subscales were calculated. This was with the aim of establishing whether significant difference
existed between fragmented and cohesive conceptions of mathematics among the social and
management science student-teachers. Result of the paired samples t-test computed revealed that
the means representing Cohesive conceptions were significantly greater than those of Fragmented
conceptions [t (61) =2.66, p < .05]. This result was interpreted as indicating that subjects in this
study rated cohesive conceptions much more than fragmented conceptions. In other words, they
do not see mathematics as a fragmented body of knowledge but rather as a complex, logical system,
which provides insights for understanding the world. Considering that these are future mathematics
teachers, this is a heart-warming development.






