EFFECTS OF METACOGNITIVE SELF ASSESSMENT STRATEGY ON
ACHIEVEMENT AND RETENTION IN CHEMSTRY AMONG
SECONDARY SCHOOL STUDENTS IN MINNA, NIGER STATE,
NIGERIA

CHADO, A. M. BABAGANA, M.
and EMMANUEL C.

This study examines effect of metacognitive self assessment strategy on Chemistry achievement
and retention among senior secondary school students in Minna, Niger state. Four research
questions and four null hypotheses were formulated and tested at 0.05 level of significance.
Pretest posttest nonequivalent control group Quasi experimental desien was adopted for the study.
Four secondary schools were randomly sclected  in Minna metropolis and were randomly
assigned to experimental and control groups. A total of 152 SS2 students drawn froma populmioh
ot 7051 subjects participated in the study which lasted for six weeks Intact subject classes were
used for the study. Chemistry Achicvement Test (CAT) and Chemistry Retention Test (CRT)
were developed by the researchers. CAT  was validated by experts in Chemistry education and
the reliability coefticient 0.81 was determined using Kurder-Richardson. Chemistry Achievement
Test (CAT) and Chemistry Retention Test (CRT) were  used for the collection of data. Data
collected were analyzed using mean, standard deviation and t-test.  The result of the study
mdicated that metacognitive self assessment strategy improved the Chemistry achievement as \\'efl
as the retention of the students taught using the strategy. The result  also show that the strategy is
cender friendly since both male and female students in the study performed equally well. It 1S
recommended that Chemistry teachers should actively involve students in the Icurniné process so
is to enable them (students) to discover their strengths and weaknesses and (o devise a means of
improving on their weaknesses.

Kevwords: Metacognitive, Assessment Strategy. Achievement, Retention. Chemistry
Sceondary School Students )

s A i e ind i i b s

Generated by CamScanner



Introduction

: “ooals and objectives

Chemistry contributes generally to the attainment Ollg?‘\lz d)l:':)ldulélt :ll\'lill:b

ol education and specifically help individuals to flC\’ClOP _d e ["lhl oh\'cr\"llim‘]‘
critical  thinking  and competence  required  for d ‘ﬂlmf:’ Wi ‘ " . "kli ”'
classification.  measurement. counting numbers. recording. GO : '
P s IS interpretation ot data.
prediction.  hypotheses. inference. experimentation. interp Giiteican i s
controlling variables and genceralization(Ohodo. 2003). The IINPI(H[(IHU.‘ ol ‘l‘k.
application of Chemistry in the society cannot be o\'cr—g‘ml”h“»"'/}'“_i' ( h‘lm"?[‘\
have developed a live-saving pharmaceutical and chemical pesticide o help
eradicate deadly disease such as Ebola, HIV. Sickle Cell. among olhcr.s.‘ (o hum;'ms
and crops thereby saving millions of lives. Application of Chemistry is LII:\.‘O vital
m the production of synthetic fibers which is useful in both industrial and
consumer products. Chemistry is also important in the processing ;md.thc
conscrvation ol processed foods and beverages. in the production of textiles.
adhesives. paints and pigments. The knowledge of Chemistry also helps in the
purification of water for township supply (Akinsola & lewe 2002).
Based on the numerous relevance of Chemistry to different aspects of
human lives. one would expeet that enrollment and performance ol secondary
school students in Chemistry will b

¢ encouraging. However, studies have shown
that the perform

ance of students in Chemistry at the secondary school level is still
low as reported by West African Senior School Certificate Examination Chier
Examiners Report of 2011 2012./2013.and 2014, The poor achievement of
students in Chemistry have been attributed o many factors such as  lack of
adequate instructional materials (Chado Wushishi & Sundav. 2014). poor attitude
towards science (Olatunde. 2009). madequate laboratory facilities (I'ranvo. 2007)
and poor method ol instruction. (Mandor in &Chado 20106)
lactors have been identified to be responsible for (he
in Chemistry, Mandor in Chado (2010) identified
the key factor that alfecets students in Chemistry.
that most Chemistry teachers tend (o

- Although man
low achievement ol students
poor method of instruction
This can be attributed (o the |
adopt teaching sty
teacher centered. where the teacher dominates the Je
passive listeners to the teachers' explan

as
act
ategies that are mainly
| sson and the students remain
atlon and demonstrations.

Although several studies had been conduceted on the
mstructional strategies in leaching Chemistry, suely as
and Bandele (2013): cooperative learing. Chado. W

game-based learning John(2() 3) and Coneept map
achievement of studen

effeets of some
Mquiry method. Oounleve
ushishi and Sunday (2014):

Adigwe, Heoma & Okonkwo
(2013). However. the Jow IS In (‘I:cmiqu'\' i e
year (Fatokun, 2012 & Chado. 2010). e
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progress and deficiencies in the learning process. Onc O‘f such methods is th&e
metacoenitive self-assessment strategy. Metacognitive scll‘-as_ses.smcﬂt strateg{] 15
a strateoy which enables the students to take control of the thinking process when

solving problems in science. especially Chemistry.

Bouncristiani and Bouncristiani (2008) defined metacognition as the
conscious application of an individual's thinking to their thought process with the
specific intention of understanding. monitoring. evaluating and regulating those
processes. Rivers (2001) defined metacognitive sell” assessment as a self—
of therr
own progress and deficiencies in the process of learning. Coutinho ('..2008)~
suggested  that metacognitive development is crucial for different calegone_s-ol
students. Kuiper (2002) observed that students who are exposed to metacognitive
self assessment skills have shown to persist more on difficult task, and confident
in their ability to take greater responsibility for their learning tasks. Similarly. ina
study conducted by Ibe (2009) on the clfect of metacognitive strategies on
classroom  participation and students™ achievement in senior secondary school
sciencee classrooms. the results indicate that metacognitive strategies are most
effective in enhancing academic achicvement.

monitoring approach in which learners get involved in the assessment

Researchers however. have different opinions regarding the role of gender
to students™ achievement in Chemistry. some suggested that male students achieve
better than females while others are of the opinion that females achieve better
than males: some argued that gender has no effect on students™ Chemistry
achievement. Kador (2001) and Adigwe. Ifcoma & Okonkwo (2013) reported that
male  students achieved  significantly better than their female counterparts.
However. Okeke (2007) and Nzewi (2010)  argued that female students achieved
higher than their male counterparts when given equal opportunities.

According to Rahman (2010). the primary goal of education is to promote
long term knowledge storage and retrieval, not just memories that fade awayv after
a given lecture or conference. Therefore. Chemistry teachers should ’adopl
teaching strategy that would facilitate transfer knowledge into long-term memory.
Bhagwan (2005) asserted that students learn and retain better when thev engaged
in authentic learning task. Similarly, engaging students in the process of learning
that facilitates  the  development of conceptual understanding  enhance thi
matacognitive capabilities and retention of the learners (l-‘ulokzm. 2012).
submissions show that adopting student-centered methods like met
assessment strategy enhances students” memory

The
acognitive self-
SSess st ‘ retention in the learning of
Chemistry. Therefore. this study examines the effect of g
assessment strategy on
coneepts.

- metacognitive  self
students™ achievement and retentions of Chemistry
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The problem

The application of Chemistry is useful for the |,)roduc[10n‘01' synthetic fibre
for both domestic and industrial use. in the production of textile as well as thg
processing and conservation of processed foods. Despite the importance ol
Chemistry to the development ol the nation the West African Senior School
Certificate Examination Chief Examiner’s Reports of 2011, 2012, 2015 and 2014
revealed low achievement of students in Chemistry. This may be Pf“'t[.“' due f‘“
the instructional strategics adopted by teachers in teaching Chemistry n
secondary schools. However, Kuiper (2002) and Ibe (2009) sugg »sted the use of
strategy that will enable students to monitor their progress in the process of
learning. One of such strategies is metacognitive self assessment strategy which
have been found to encourage self assessment and social interaction among the
students This study examines the effects of metacognitive sell assessment strategy
on achievement and retention among sccondary school students in Minna.
Niger state. Nigeria. ;

Research Questions
The following research questions are addressed in this study:

i. Is there any difference between the mean achievement scores of students
exposed to metacognitive self- assessment strategy and those exposed to
conventional method of teaching?

ii. s there any difference between the mean achievement scores of male and
female students cxposed to mctacognitive self assessment  strategy
method of teaching? -

iii. Is there any significant difference between the mean retention scores of
students exposed to metacognitive self- assessment strateey and those
exposed to conventional method of teaching? B

iv. Is there any difference between the mean retention scores of male and
female students exposed to metacognitive self-assessment strateov method
of teaching? o

Null Hypotheses
The following null hypotheses are tested at < 0.05 level of sionificance

HO1 There is no significant difference between the mean achievements score of
those exposed to metacognitive sell-assessment strategy method of teachine

HO2: There is no significant difference between the mean achievement scores of

male and female students taught chemistry with metacognitive self-as
- =<
strategy.

ssessment




HO3: There is no significant difference between the mean retention scores of
students taught Chemistry using metacognitive sell assessment strategy and those
taught using conventional method ot teaching.

HO4: There is no significant difference between the mean  retention scores of

male and female students taught chemistry using metacognitive self-assessment
strategy. '

Mcthodology

The study adopts quasi-expeiimental design  using  pretest- posttest non
randomized  control group design. The population of the study comprises all the
7031 Senior Secondary School (SS 11) students that registered in the public
schools in Minna metropolis (2015/2016 session). Random sampling technique
was used to sample four co-educational public schools in Minna Metropolis. The
schools were randomly assigned into experimental and control aroups. A total of
152 students. 78 males and 74 females from both the experimental and control
groups participated in the study. Chemistry Achicvement Test (CAT) and
Chemistry Retention Test (CRT) were constructed by the rescarcher. The CAT is
a multiple choice instrument consisting of 30 items with four options. The face
and content validity of CAT were determined by experts in chemistry education to
ascertain the suitability - and content coverage of the instrument and the reliability
coetticient of 0.81 was cstablished using Kurder-Richardson (KR-20).
Chemistry Achievement Test  was  administered  as pre-test. to ascertain the
entry  behaviour of the groups before the administration of treatment while post-
test was administered after treatment was administered .on the experimental

roup. The CA'T questions were reshuffled and were administered  as Chemistry

(

Retention “Test (CRT) on the groups after two weeks. The study lasted for six
weeks. Data  collected were analyzed using mean. standard deviation
statistics.

and (- test
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Results

Table 1.Pretest t-test Results of the Experimental and Control Groups

Groups N Df Mean S.td'. t-value Sig
Deviation
Experimental 78 150 8.37 2.45 0268 280%
Control 74 - 8.27 2.21

*Not significant at P<0.03

Table 1 displays the t-test analysis of the mean achievement scores of the
experimental and control groups in the pretest. It shows that t (150) = .268. P<
0.05. This automatically reveals that there is no significant difference between the
mean achievement scores of the two groups in the pretest. This means they are of
the same level of entry behaviour.

HO« There is no significant difference between the mean achievement scores
students exposed to metacognitive self-assessment strategy and those exposed to
conventional method of teaching

Table 2. Posttest t-test Analysis of the Difference in the Mean Scores of the
Experimental and Control groups

Std
N " I Uy : V¢ ) 1
Groups N Df Mean Bessims t-value  Sig
I:xperimental 78 2 22.06 2.381
‘ 150 _ : 0.741  .001*
Control 74 1546 2428
- . - - W\—R
*Significant at P<0.03

Table 2 aives detailed  of t-test statistic of (he difference in the mean
achievement scores of the experimental and control groups in the posttest. From
the analysis. t(150) =0.741. P< 0.05.Hence the null hypothesis is rejected. as it is
clear that there is significant difference betwee :

students taught chemistry using metacognitive self~assessment strategy and those
taught with conventional method of teaching in favoyr ol the cxpcrimz;uul Ul‘OLl‘;
HO:2: There is no signilicant difference betwee
male and female students taught che
strategy method of teaching

N the mean

MIStry with Metacognitive selfassessment
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Table 3. Posttest t-test Analysis of the Difference in the Mean Scores of Males

and Females Taught Using Metace ognitive Self-Asscssment Strategy

Gender N Df Mecean S.td‘. t-value Sig
o Deviation P
Males 3¢ . 23.72 2.3
o ’ 76 =i Zeil 141 163
lemales 42 24024 1.96

Table 3 reveals the t-test results of the difference in posttest mean scores
of males and lumlu i the experimental group. From the table. male students got
4mean score ol 23,720 standard deviation of 2.31. while the female students
obtained mcean score of 2444, 1 (76) = -0.141. P<0.05.Therefore. the null
hypothesis is retained. This implies that there is no significant difference in the
mean scores of male and female students taught Chemistry with metacognitive
self-assessment strategy.

HOs: There is no significant difference between the mean retention scores of
students taught Chemistry using metacognitive self assessment strategy and those
taught using conventional method of teaching

Table 4. Posttest t-test Analysis of the Difference in the Mean Retention
Scores of the Experimental and Control groups

X ytd.
Gender N Dt Mean S.t( ) t-value Sig
Deviation =

cxperiment: 8 - 22.0¢( 2.38
Experimental 7 150 206 381 0,741 0.001

Control 74 1546 2428

*Significant at< P 0.05

Table 4 gives detail ol t-test statistics ol the difference in the mean
retention scores of the experimental and control groups in the post posttest. From
the analysis. (150) = .741. P< 0.05.Hence the null hypothesis is rejected. as it is
clear that there is significant difference between the mean retention score of
students taught chemistry using metacognitive assessment strategy and  those
taught with conventional method ol teaching in favour of the experimental group
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ce between the retention mean SCores of male

104: There is no significant differen .. TR
HOs: There is no signif y using metacognitive self-assessment

and lemale students taught chemustr
strategy

: . ale and Female
Table 5: t-test Analysis of the Retention Mean Scores of M

" a6se Strategy
Students Taught Chemistry using Metacognitive self-assessment gy
Std. ) Si
Gendes 3 Df Mean Deviation SaNIe 5
Males 36 - 21.97 231 314 0.755
Females 42 9 14 2.47

Table 5 provides the analysis of the difference in the mean retention scores
ol male and female students in the experimental group. Males students obtained
mean of 21.97. while female students obtained mean ol 22.14..4(76) -.314. P>
0.05.Thus it shows that there is no significant difference  between  the mean
retention scores of male and female students taught chemistry with metacognitive
sclf-assessment strategy teaching method.

Discussion

The result further shows that student who were exposed to metacognitive
sell-assessment strategy performed  significantly better than those who were
exposed to conventional teaching method. This may be attributed to the fact that
metacognitive  self assessment strategy enables students 1o cet fully involved in
the Tearning process by setting their own learning goals for themselves. think of
ways 1o get through difficult processes individually or collectively and
proffering solutions to problems. This strategy allows the students to think of
different methods of solving problems. And if they fail. they come together and
think of ullcrnmi\'c. ways ol solving the problem. The students also found it
exciting to do the l'hfnkmg and carry(‘)ul activities that otherwise be done by their
tcachers n g uudilu}nal_ mctl}od of teaching. .Thc findings of this slud§ i
agreement with the 1_1“d'”‘ci 0‘! “lhg (ZQ()‘)). \\’th.h shows (hat metacognitive self
et ot T e i s, 1 &
who are Z‘xposcd o metacognitive sell” assessment \‘l~r'u~ el il LTS

- Stralegy have |y

i b , cen shown to
persist more on dillicult tasks. hown ¢

n
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The  findings from the study also reveals that the strategy is gender
[riendly because both male and female students who were exposed to the strategy
performed cequally well. The result of this finding contradicts the findings of
Kador (2001) Usman and Ubah in Chad (2016) who reported that male students
performed significantly better than their male counterparts. However. it is in
agreement with the findings of Okeke (2007) and Nzewi (2010) that female
students performed as high as their male counterparts when given equal
opportunities. Students” memory retention has also improved by the use of the
strategy because of their active engagement in the learning process. The
rescarchers observed that students taught using the strategy have better memory
retention than students taught using conventional strategy. This assertion is
supported by the findings ol Bhagwan. (2003) which state that students learn and
retain better when they are engaged in authentic learning task.

FFindings of this study have gencerally revealed that metacognitive self-
assessment strategy is effective in enhancing the academic achievement of
students in Chemistry. It also improves their memory retention and it can equally
be used on both male and female students.

Conclusion

From the findings of this study. it is obvious that metacognitive self
assessment strategy plays a vital role in the learning outcome of students in
secondary school. The results of the study reveal that students who were taught
Chemistry using metacognitive self assessment strategy achieved more than those
taught using conventional method of teaching and also they have longer memory
retention because of their involvement in the learning process. Therefore.
Chemistry teachers should be encouraged to use metacognitive self assessment
strategy in teaching concepts in science especially Chemistry.

Recommendations

The researchers make the following recommendations based on the findings of
this study:

1. Chemistry teachers  should  be cquipped  with metacognitive  self
assessment skills through seminars and workshops in order guide the
students in acquiring such skills so as to achieve their learning goals.

. Chemistry teachers should actively involve students  in the lcarning
process so as to enable the students to discover their strengths  and
weaknesses and to devise a means of improving on their weaknesses.
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