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= concepts of symbols, formulae and equations in chemistry compared with the traditional expository method given
= ler and interest in the subject. It was a quasi-experimental study conducted in selected co-educational
secondary schools in Nsit Ibom and Ibesikpo-Asutan Local Government Areas of Akwa lbom State, Nigeria, using one
“.nared and eighty three SS2 chemistry students as sample. Three research questions were raised for answering and

Il hypotheses were formulated for testing. Two researcher-developed instruments - Achievement Test on
siry (ATC), a 25 item, 4-option multiple choice test drawn from the concepts of Symbols, Formulae and Equations,
tudents’ Interest Scale (SIS), a 20 item Likert scale developed for assessing students’ interest in chemistry with
v co-efficient of .80 and .76. respectively, were used for data collection. Data collected were analysed using

of Covariance (ANCOVA). The results of analyses of data showed that students taught using mastery learning
performed significantly better than those taught using the traditional expository method; and that gender had a
ant influence on the students' performance with the males outperforming their female counterparts. However,
Interest was not observed to be a significant determinant of the students' performance. Consequently, it was
mended that teachers of chemistry should always adopt mastery learning strategy in teaching these concepts:
at earnest efforts should always be made to ensure gender friendly science classrooms.
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Keywords: Mastery learning strategy, traditional expository method, students' interest, students' gender, students’

==mevement on the concepts of symbols, formulae and equations.

INTRODUCTION
“he crowing awareness of the contributions of science examination.
270 particularly chemistry to the socio-economic and Learning, according to Taber (2009), is a personal

tormimm oo

oiogical development of a nation cannot be activity and each student has to construct his or her own
‘eremphasized. Science, according to Ogunleye and knowledge. For learning to be personalized, it demands

—=stazpde (2011), is an instrument for economic, that learners should show commitment and interest, as
‘=tanclogy and political development. The objectives of well as actively participate in the learning process for
2 senior secondary  school chemistry  curriculum meaningful understanding and assimilation of facts This
“cuce, among others, that students are taught to implies that learning could be meaningful and effective

acquire  theoretical and practical skills and develop when students reflect on what is taught: develop interest
: 1 in the subject (FME, 2009). According to on the subject matter and construct new knowledge
Tolorook (2011). students learn science to gain factual based on their understanding of the concepts. In view of

wi=dge 2nd skills as well as passing subject knowledge this, science teaching ought to be proactive and student-
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s still done expositorily even when the method
y the teacher neither promotes students interest
cademic achievement; partly because of the
inadequacies and partly because of their
tance to adopt innovative teaching approaches
which had been proved effective in enhancing learning

This has unfortunately resulted in persistent
rformances of students in the sciences,
hemistry because of its abstract nature
garches have shown that Nigerian science
are Dbedeviled with lot of challenges;
crominent among which are poor teaching strategies
200pied by teachers (Udo and Udofia, 2006); students'
« of interest in the sciences (Okigbo, 2010); gender
dofia, 2006, 2006; Udo, 2011); students’
le. 2010) and the abstract nature of
¥ t, 1996). The WAEC Chief Examiners
=port of May/June 2008 (WAEC, 2008) revealed that
272 of the candidates who sat for the examination that
¢ to obtain five credits and above, especially in
tics. English and the sciences. Similarly, result

African  Senior  School Examinations for
2011 (WAEC, 2011) in chemistry was equally
vzry poor and WAEC (2011) blamed it on lack of
2csguate understanding of some chemical concepts.

document the candidates demonstrated

ns. among others. This is because students
2se chemistry concepts as difficult (Ikeobi,

shoulc be noted that the attainment of stated
objectives, as well as enhanced students'
ollective responsibility of both teachers
selection of appropriate instructional
**** ces smooth delivery and effective
f instructional objectives. Adesoji and
08) maintain that chemistry teaching can
ted if students are wiling to learn, and
ethods are used by the teachers. Thus the
structional delivery is a significant variable in
-igarning process. It can arouse and sustain
terest thereby ensuring result oriented
ng session. Mastery leaming is a remedial
at bringing students to a level of
ncept. Adepeju (2003) sees it as an
y designed to make students perform
caulifully very well in an academic task. It involves:
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ent and feedback:
mphasis on cues;
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nt of moré time on tasks: and
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vi) Reinforcement through assignments.

From the above it should be noted that mastery learning
strategy focuses on students reaching a pre-determined
level of mastering a unit before moving to another.
Abakpa and lji (2008) opine that mastery learning
strategy can provide quality instruction, immediate
feedback and remedial lessons for the attainment of
lesson objectives. Studies by Akinsola (2007), and
Abakpa and lji (2008) all affirm that mastery learning
strategy enhances students’ academic achievement and
retention in integrated science and mathematics than the
conventional method.

Science classrooms are becoming more diverse with
differences in terms of learning environment, students’
background, students' interest, and abilities. As earlier
noted, interest is a key driving force for students to learn
meaningfully. Simply stated, it is a feeling of like or dislike
towards an activity or something. Imoko and Agwagah
(2006) define interest as persistent tendency to pay
attention and enjoy learning. Studies by Campe (2006),
and Okoyefi and Nzewi (2013) showed that students
perform well when they are exposed to methods that
interest them during the teaching-leaing process.
Hence, innovative instructional strategy, as the mastery
learning strategy, could be used to reduce the decline of
students’ interest in chemistry.

Gender, as a concept, has captured the interest of
science educators in Nigeria, especially now that gender
equity is being emphasized in Nigerian school science
curriculum. The ABC of women's right and gender
equality (2000) defines gender as the socially constructed
differences and relations between males and females,
According to the document the term “gender' is not
interchangeable  with the term ‘“sex’, which refers
exclusively to the biological differences between men and
women, which are universal and do not change: gender
characterizes the differing roles, responsibilities,
constraints, opportunities and needs of females and
males in all areas and in any given social context.

Studies abound on gender differences and students’
achievement in. While some of these studies observed
gender disparity in science in favour of males (Ekeh,
2004); others report females' superiority (Shaibu and
Mari, 1997) and others still, zero disparity (Udo and
Udofia, 2006; Udo, 2010, 2011). Hence, studies on
gender and students' performance in science are
conflicting and inconclusive. Researchers reporting male
dominance explain their observations in terms of cullural
factors ‘and gender stereotyping. Owuamanam and
Babatunde (2007) in a study on gender role stereotypes
and career choice of secondary school students
observed that boys showed interest on brain tasking
careers while girls were more interested on courses that
do not require much brain work. To ensure learner-
friendly learning environment, effective instructional
method that involves activities with students taking over
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rning should be encouraged. Mastery learning
y is one of such innovative learner-friendly
approach (Adepeju, 2003).

Statement of the problem

growing awareness of the importance of the
e especially chemistry, to the socio-economic
2 technological development of any nation, Nigerian
dents still perform dismally in both internal and
Studies indict inappropriate
trategies used by teachers, and students’
charzctenstics among others. Rarely do teachers of
chemistry use innovative teaching methods which have
p ctive. Science classrooms are becoming
rse with differences in terms of learning
ent, students’ background, students’ interest,
ties. Studies (Udo and Udofia, 2006, Jegede,
270 Okigbo, 2010; Udo, 2010, 2011), show that apart
o™ nzopropriate  teaching  strategies  used in
communicating science concepts to learners, student
varizbles such as gender, and interest in the subject
nificantly on students’ overall achievement in
. Studies on gender differences and students’
are however inconclusive. It therefore
necessary to investigate the influences of
=r and students’ interest on their achievement in
chemistry concepts when taught with Mastery

g teaching strategy.

3 O

LU
w

(14

N o
(M o

i
W

-

Purpose of the study

os2 of this study was to investigate the effect of
""""" g strategy on students’ achievement in
f symbols, formulae and equations in chemistry
ender and interest in the subject. Specifically,

e the effect of mastery learning strategy on
" achievement in the area of symbols,

e and equations.

Compare the mean scores of male and female
th 2 of symbols, formulae and equations

n taught using mastery learning strategy.

effect of mastery learning strategy on
students’ of different interest levels in

of symbols, formulae and equations in

nteraction effects among teaching
et gender and interest given their
achievement on the concepts taught.

Research guestions

I
uwa
\
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sarch guestions were raised for answering:

1. How do students differ in their achievement in the area
of symbols, formulae and equations in chemistry when
taught with mastery learning strategy and with the
conventional lecture method?

2. What difference exists between the mean scores of
male and female students in the area of symbols,
formulae and equations in chemistry when taught using
mastery learning strategy and the conventional lecture
method?

3. How do students of different interest levels differ in
their achievement in the area of symbols, formulae and
equations in chemistry when taught with mastery learning
strategy and with the conventional lecture on method?

Hypotheses
The following hypotheses were formulated and tested:

Ho;:  There is no significant difference between the
achievement of students in the area of symbols, formulae
and equations in chemisiry when taught with mastery
learning strategy and with the conventional lecture
method.

Ho,: There is no significant difference between the
mean scares of male and female students in the area of
symbols, formulae and equations in chemistry when
taught using mastery learning strategy and the
conventional lecture method.

Hoa: There is no significant difference in the achievement
of students ot different interest levels in the area of
symbols, formulae and equations in chemistry when
taught with mastery learning strategy and with the
conventional lecture method.

Ho,: There is no significant interaction effects among
teaching methods, students' gender and interest given
their achievements on the concepts taught.

MATERIALS AND METHODS

The study was a quasi-experimental research and a pre-
test — post-test non-equivalent control group design was
used. The target population consisted of all secondary
school grade level 11 chemistry students in the fifteen
coeducational public secondary schools in Nsit Ibom and
Ibesikpo-Asutan Local Government Areas of Akwa |bom
State; and the sample consisted of one hundred and
eighty three grade level 11 chemistry students drawn
from four intact classes from four out of fifteen co-
educational schools in the study area

The instruments used for data collection were two
researcher-developed instruments - Achievement Test on
Chemistry (ATC) and Students’ Interest Scale (SIS). The
ATC was a 25 item, 4-option multiple choice test drawn
from the concepts of Symbols, Formulae and Equations.
The SIS was a 20 item Likert scale developed for
assessing students’ interest in chemistry. The draft of the
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Table 1. Mean and standard deviation scores of the students’ pre-test and post-test performances classified by treatment

groups

i Pre-test Post-test .
Treatment groups Sample size X Sd X Sd Mean diff
Mastery learning (Experimental) 92 13.612.72 74.96 10.24 61.35
Conventional lecture method (Control) 91 13.053.36 31.854.38 18.80
Total 183 13.33 3.06 53.52 23.00 40.19

two instruments - ATC and SIS, which contained 40 and
30 nems respectively, were submitted to three
nced chemistry teachers in secondary schools
chemistry lecturers from the Department of
e Education, University of Uyo, Uyo, for face and
tent validation. They were specifically requested to
check for the appropriateness of the items and content
coverage considering the grade level and the objectives
of the study. Based on their comments and suggestion,
which included revising some of the items and dropping
some. the number of items was reduced in ATC from 40
to 30 items. and in SIS from 30 to 20 items. To further
strengthen the validity of the ATC, the 30 remaining items
were nal tested on a sample of 40 grade level 11
istry students in a school in the study area not
d for the study. The data obtained were used to
the difficulty and discrimination indices of the

i

ose above 75 were also deleted for being too simple
Ankweze, 2010). With respect to the discriminating
powers or item efficiency, only items with discriminatory
naices ranging between .25 and .70 were accepted,
those outside this range were deleted for lacking the
powers (o discriminate between the slow and fast
gamers. These further reduced the number of items from
30 to 20 items in the final form of ATC.

Thereafter, the reliability co-efficient of ATC was
glermined using test-retest method while that of SIS
vas cetermined using Cronbach's Alpha reliability index.
or lest-relest measurements, the second test, a
reshufiled version of the first, was administered two
weeks after the first to the same set of grade level 11
students in the study area not selected for the main
study. and the data obtained were analysed using
Pearson Product Moment Correlation (PPMC). The
résults indicated that ATC had a reliability index of .80,
The Cronbach's Alpha reliability index of SIS was .76.
These observations showed that these instruments were
reliable and capable of measuring the intended events
with consistency.

Two validated researcher-developed instructional
packages (one for the experimental group taught using
Mastery leaming and the other for the conventional
iecture method group) were used for teaching the
selected concepts to the two groups. The subject
teachers in the selected schools who were experienced

mss

graduate teachers with at least BSc. Degree in chemistry
education were used as research assistants after training
for one week using the instructional packages for their
respective groups. This was followed with administration
of ATC as pre-test and SIS for measuring the students’
interest in the subject. After pre-lest the research
assistants taught the selected concepts to their
respective groups during their normal class periods for
the course for three weeks. Each class period was of 40
min duration and for the three weeks a total of nine
periods were used. This was quite adequate considering
the content area investigated. The teaching was closely
supervised by the researcher after which a reshuffled
version of ATC was administered as post-test to both the
experimental and control groups. The data collected were
analysed using mean, standard deviation and Analysis of
Covariance (ANCQOVA), using pre-test as the covariate.
ANCOVA was considered most appropriate since the
subjects were treated in their intact class setting.

RESULTS

The results for answering the 3 research questions raised
are summarized in Table 1 while those for testing the 3
hypotheses which guided the study are summarized in
Tables 2 and 3.

Research question 1

How do students differ in their achievement in the area of
symbols, formulae and equations in chemistry when
taught with mastery leaming strategy and with the
conventional lecture method?

In Table 1, the mean scores of the students in the
mastery learning strategy group and the conventional
lecture method groups on pre-test and post-test are
13.61 and 74.96 respectively. These results give a post-
test - pre-test mean difference of 61.35' while those of
the students in the conventional lecture method (control)
group are 31.85 and 13.05 respeclively, giving a post-test
- pre-test mean difference of 18.80. The gains in scores
show that the students in the experimental group taught
by mastery learning strategy (43.35) performed better
than their counterparts in conventional lecture method
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le 2. Mean and standard deviation scores of the students' pre-test and post-test performances classified by treatment groups and

- : Pre-test Post-test .
Treatment groups Gender Sample size X Sd X Sd Mean difference
Male 43 14.51 2.62 78.7910.92 64.28
astery learning (Experimental) Female 49 12.822.58 71.59 8.34 58.77
Total 92 13.612.72 7496 10.24 61.35
Male 44 13.64 3.26 31.914.89 18.27
Conventional lecture methed (Control)  Female 47 12.51 3.40 31.79413 19.28
Total 91 13.05 3.36 31.854.38 18.80
Male 87 14.07 2.98 55.08 25.00 41.01
Tota Female 96 12.67 3.00 52.1021.06 39.43
Total 183 13.33 3.06 53.52 23.00 40.19

- Mean and standard deviation scores of the students’ pre-test and post-test performances classified by treatment groups and

Treatment groups Interest Sample size re-est Al _Mean
] X Sd X Sd difference
High 39 1394273 73.95 8.55 60.01
Mastery leaming (Experimental) Low 53 13.36 2.71 75.7011.34 62.34
Total 92 13.612.72 74.96 10.24 6135
High 41 13.37 3.18 3117 4.17 17.80
Conventional lecture method (Control)  Low 50 12.80 3.52 3240452 19.60
Total 91 13.053.36 3185438 18.80

Considering research question one - How
differ in their achievement in the area of
ulae and equations in chemistry when

stery learning strategy and with the
cture method? - the observations indicate
it using mastery learning strategy did
aught with the conventional teacher-
tory methods.

Research guestion 2

x1sts between the mean scores of male
ale stucents in the area of symbols, formulae and
n chemistry when taught using mastery
2y and the conventional lecture method?

rformance by gender, Table 2 shows
nd pre-test means of the males in the
tralegy and the conventional lecture
vere 78.79 and 14.51: and 31.91 and
y. while those of their female
terpart in the mastery learning strategy and the
conventional lecture method groups were 71.59 and

wJ ClHilUld CLIUIT

12.82; and 31.78 and 12.51 respectively. A comparison
of these performances indicates that both the males and
the females in mastery learning stralegy group had a
better performance than those in the expository group.
These observations answered research question two -
What difference exists between the mean scores of male
and female students in the area of symbols, formulae and
equations in chemistry when taught using mastery
learning strategy and the conventional lecture method?

Research question 3

How do students of different interest levels differ in their
achievement in the area of symbols, formulae and
equations in chemistry when taught with mastery learning
strategy and with the conventional lecture on method?

With respect to performance by students' interest, Table
3 shows that the post-test and pre-test means of lhe
students with high interest in the mastery learning
strategy and the conventional lecture method groups
were 73.95 and 13.95; and 31.17 and 13.37 respectively,
while those of their counterpart with low interest in both



test as covariate.
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Table 4. Summary of Analysis of Covariance (ANCOVA) of students’ post-test performance classified by treatment, gender and interest

Source of variation Sum of squares df Mean square F-cal Sig.  Decision at p <.05 level

Covariate: Pre-test 185.18 1 185.18 3.30 07 ns
al Methods 81863.67 1 81863.67 1458.61 00 s
462.01 1 462.01 8.23 01 s

115.45 1 115.45 2.06 15 ns
527.62 1 527.62 9.40 00 s

1.84 1 1.84 .03 86 ns

11.09 1 11.09 20 B6 ns

dethods*Gender” Interest 11.03 1 11.03 20 66 ns
Residua 9765.68 174 56.13 - - -
Tota 96285.68 182 - - 2 -

quared = 899 (Adjusted R Squared = .894)

learning strategy and the conventional
thod groups were 75.70 and 13.36; and 32.40
respectively. A comparison of these
performances indicates that in both the mastery learning
y and the conventional lecture method group those
gh interest performed better than those with low
These observations answered research question
tudents differ in their achievement in the
bols, formulae and equations in chemistry
tzught with mastery learning strategy and with the
""""""""" ecture method based on interest?

Research hypothesis 1

no significant difference between the
f students in chemistry when taught with
lery learning strategy and with the conventional

culated F-ratio for the main effect of
y at df 1, 174 is 1458.61, while its
ficant level is .00 alpha. This
ess than .05, indicating that the
s adopted had a significant effect on
achievement of the students in chemistry. Hence,
thesis which states that, 'there is no significant
achievement of students in the
formulae and equations in chemistry
vith mastery learning strategy and with the
lecture method', was rejected. In Table 1,
that those taught by mastery learning
ed significantly better = than their
ght with conventional lecture method

uic

(mean diff. = 43.35 and 18.80, respectively). That is,
mastery learning strategy is more effective than the
traditional expository method.

Research hypothesis 2

There is no significant difference between the mean
scores of male and female students in the area of
symbols, formulae and equations in chemistry when
taught using mastery learning strategy and the
conventional lecture method.

With respect to Hypothesis 2, the results in Table 4
showed that the calculated F-value for the main effect of
gender at df 1, 174 is 8.23 while its corresponding
significance level is .01 alpha. The observed significant
level is less than .05 on which the decision is based. This
indicates that the influence of gender on students'
performance in chemistry is statistically significant
considering the teaching methods used. Hence, this
hypothesis which states that 'There is no significant
difference between the mean scores of male and female
students in the area of symbols, formulae and equations
in chemistry when taught using mastery learning strategy
and the conventional lecture method' - was rejected. The
mean scores of 55.08 and 52.10 for the male and female
students, respectively, in Table 2 show that the males
outperformed their female counterparts.

Research hypothesis 3

There is no significant difference in the achievement of



Vith respect to Hypothesis 3, the results in Table 4
nowed that the calculated F-value for the main effect of

interest at df 1,174 is 2.06 while its
nding significance level is .1 alpha. The
significant level is greater than .05 in which the
is based. This indicates that the influence of
"interest on their performance in chemistry is not
czlly significant considering the teaching methods
sed Le""" Hypo hesis 3 which states that 'There is no

f erence in the achievement of students of
terest levels in the area of symbols,
nd equations in chemistry when taught with
arning strategy and with the conventional
=Clure method' - was upheld.

Research hypothesis 4

significant interaction effects among teaching
meihods students’ gender and interest given their
zchigvements on the concepts taught.

pothesis, the results in Table 4 showed
gmﬂcant interaction effect between the
1ods used and the students' gender,
2 o = .00; that there was no significant

ents’ interest, F(1,174) = .03, p = 86; that
o significant interaction effect between the
der and interest, F(1,174) = .20, p = .66;
2ncd thzt there was no significant interaction effect among
g methods used and the students' gender and

= 20, p = .66.

Ygated the relative effectiveness of
eaming  strategy in  facilitating  students’
area of symbols, formulae and
stry compared with the conventional
ethod given their gender and interest in the
ne results in Tables 1, 2, 3 and 4 showed that
tzught using  mastery learning  strategy
anificantly better than those taught using the
tory method; and that gender had a
nce on the students' performance with
““““““ ming their female counterparts,
S ..-'='es* was not observed to be a

ant de nant of the students' performance,
performance of students taught using
y leamning strategy compared with those taught
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with expository methad, which agrees with the findings of
Akinsola (2007), underscores the importance of involving
the learners in constant drills and practice until they
master the given concept (Adepeju, 2003). The
significantly better performance of the males compared
with their female counterparts observed in this study,
which supports Shaibu and Mari (1997), and
Owuananam and Babatunde (2007), is explained in
terms of cultural factors and gender stereotyping. As
observed by Owuananam and -Babatunde (2007) the
females are less interested on brain tasking careers but
more interested on courses that do not require much
brain work.

With respect to the interaction effects among the
variables, the observations showed that only method-
gender interaction was statistically significant. These
observations indicated that the effects of the teaching
methods used were not the same at all levels of gender,
whereas, it was the same at all levels of the students'
interest, and vice versa.

Conclusion

Consequent upon the findings from this study, it is hereby
concluded that mastery learning strategy is more
effective in facilitating students' achievement in chemistry
than the conventional lecture method; and that gender is
a significant determinant of the students' performance in
chemistry whereas students' interest is not. The
implications of these observations are that teaching
strategies adopted by science teachers and students'
gender are significant predictors of students'
performance. Consequently, it is recommended that
teachers of chemistry should always adopt mastery
learning strategy' in teaching these concepts: and that
gender factor should not be overlooked in any teaching-
learning situation, hence, earnest efforts should always
be made to ensure gender-friendly science classrooms.
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