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Abstract

The dismal performance of students in Biology in Senior School Certificate Examinations
over the years and the need for more efficient instructional strategies necessitated this
research work. The study sought to determine the effects o' teachers'use ofchecksheets on
students' achievement in Biology. The research oesfgr was a quasi experimental one,
involving Pre-test, Post-test and Control groups. Biology Achievement Test (BAT) and
Researcher Designed Checksheet (RDC) were the nw research instruments used in the
research for 272 students. Analysis of Co-variance ms used to test the hypotheses while
pre-test and post-test were analyzed using tne mean scores. Tne findings of this research
work revealed that the use of checksheet as an hscrucifona/ strategy enhanced better
achievement of students in Biology. It is recor~e~cec trat teachers should adopt the use
of checksheet for both male and female students to enhance meaningful learning and
retention.

Keywords: Teachers, Checksheets, Achievements, Brotogv

Introduction

Science is defined as a systematic method c* oc.veccs p-'suit, which relies heavily on
observation and collection of data. It also alms for replications with the likelihood of
arriving at the same result as well as aims at precictjng, in order to control events in the
world (Igbon & Anugwan, 2000). Science educator, is tne field concerned with sharing
science content and process with individuals not traorzz-a ; considered part of the scientific

community.

Biology could be defined as the study of &v*nc. things and non-living things in the
environment. Biology is the Science subject usua'v crose- by many students nationwide
when sitting for the Senior School Certificate Ex2-.'-ai:-3 iSSCE) (Ramalinga, 2011). Many
students usually fail Biology in SSCE in Nigerian scree s. -.spite of the popularity of the
subject. Some of the reasons adduced for student fa «.*e '-oces teachers methodology and
learning strategies of the learners (Hubbard, 1992a;.. T- s za ed for the use of innovative
strategies.

Innovation, according to the new Oxford EngTsr r>wcca-y (1998) is bringing in new

methods, ideas and making changes. In every cu~c-~~f tr.ere is always the need for

change. This paper focuses on an innovation ir.vo.v-c tea evens' use of checksheet as a
strategy for teaching Biology, which is an inro/atve strategy that can be adopted to
improve Biology teaching and learning in the sen'o" secc-ca-v schools. A checksheet "is a

list of materials, often divided into sections, that g'-.e re tnecy and practical steps which
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:c cetec, give one a study completion" (Ron Hubbard Library, 2000:p.l31). This
-errcc .s o-e of the features ofstudy technology.

-ucoarc (1998) developed study technology to help students truly understand what they
,:-:. -,-z essentially learn how to learn. Study Technology is the basis of all techniques,
m^.. teachers can use to improve the learning rate of their students. It can be used by

sc-osr.ts to improve their ability to understand and use the materials they read and study.
>t_cv Technology is the spearhead to a bright new world of understanding and achievement
ire it forms the basis of the success of all Applied Scholastics Educational Programmes in
re j-rJted States.

S^c. Technology, researched and developed by Hubbard (1998), is a unique program
.-re a student to overcome the basic barriers to studying and learning the subject, so

i sr.e can understand and retain the knowledge, which he/she is trying to absorb and
••-•;- .e . Put into application. The features or characteristics of Study Technology are:

: r checksheet to enhance effective teaching and learning.
• »'«ord clearing.

Use of standard and reference dictionaries, to mention a few ofthem.
- - srity of course materials, including checksheet for students learning - a
Trecrra! based a form of instruction.

SC-cents' partnership (twins) cooperative learning.
Aoscrce of verbal data which makes student discovers their own mistake.
Z*. modeling (of concepts, through individual study and processes re-study, without
saacrer's giving answers to question and disposition).
Chnese school (for deliberate memorization and class participation).
**fctebi!ity of projection equipment, and
Steering (of concepts, processes and dispositions).

M

. i

m

rare to Hubbard (1998), the checksheet then was a new development in the field of
s a vital part of Study Technology. Achecksheet is a form of information, which
he exact sequence of item by item on a course. It lists all the materials of the

rs* n tne order in which they are to be studied with a place for the student to put his
•ca ire me date as each item on the checksheet is studied, performed or checked out.

Acneoaheet according to Hubbard (1998) is a list of the materials that are needed to study
ire re practical demonstration, drills, exercises and essays one needs to do. They are

i the order in which they should be treated. The checksheet is laid out to provide the
-osr. cc-Jmum path through the subject. Theory is interspersed with practical parts to

sse~. tne subject in a balanced manner. The use of checksheet is not a common
T-cz>oca\ strategy used by teachers in Nigeria generally and particularly for Biology

•acre and learning. Therefore there is need to consider its potentiality and to find out
«r«*c ^ects its use would have on biology students' achievement.

of the Study

• ;.-~c-se of this study was to find out the effects of the use of checksheet on the
ane-e-isr: z-: senior secondary students in Biology in llorin, Kwara State, Nigeria.
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The study examined the:

CD Effects of teachers' use of checksheet on Senior Secondary School students'
achievement in Biology;

Difference in the achievement of Senior Secondary School students using checksheet •
and those not using checksheet, based on gender;
Difference in the achievement of Senior Secondary School students taught using
checksheet and those not using checksheet, based on their scoring levels; and
Difference in the achievement of Senior Secondary School students taught using
checksheet and those taught without using checksheet, based on interaction effects
of gender and scoring levels.

(ii)

(iii)

(iv)

Research Questions

The following research questions were raised:
(i)

(ii)

(iii)

(iv)

What is the effect of teachers' use of checksheet on the achievement of Senior
Secondary School students in Biology?
What is the difference in the achievement of Senior Secondary School students
exposed to checksheet based on gender?
Do the achievement of Senior Secondary School students taught Biology using the
checksheet and those taught without using checksheet vary with their scoring levels?
What is the interaction effect of gender and scoring levels on students taught Biology
using checksheet?

Research Hypotheses

The following null hypotheses were formulated and tested:
Hch: There is no statistically significant difference in the mean achievement scores of

secondary school students taught Biology using checksheet and those taught without
using checksheet.

There is no statistically significant difference in the mean achievement scores of
secondary school students taught biology using checksheet and those taught without
using checksheet based on gender.
There is no statistically significant difference in the mean achievement scores of
students taught biology using checksheet and those taught without checksheet
based on their scoring levels.
There is no statistically significant interaction effect of gender and scoring levels on
students taught biology using checksheet and those taught without using
checksheet.

Methodology

This was a quasi-experimental research. The pre-test and post-test control group design
was adopted for the study. The target population consisted of all students in Senior
Secondary Schools in llorin metropolis, Kwara State. Four co-educational schools were
purpos.vely selected for the study. Two hundred and seventy-two (272) students were
involved in the four schools.

Ho

Ho

Ho
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'S* rsrj-ercs .sed for data collection were Nervous coordination is one of the topics in
re ^rpr* >?;zr>zay School Biology Curriculum. The sub-topics include: Nervous System,
CJrtra **e-»cus 5,-stem, Peripheral Nervous System, Neurons, Transmission of Nerve
?-cus*. re <or& cord and the Brain, Somatic Nervous System, Autonomic Nervous
>«*s^r-. ^rssv-caretic, sympathetic Nervous System, Nerves and Synapses. Biology
Ar»e«er*ert "ts. [BAT) and Researchers' Designed Checksheet (RDC) and checksheet

•^r» 3occ» Zuzzo-a-y and Biology Textbooks were used as the instructional materials.
*^e cc» r-.osec s> weeks of teaching and one week of testing the students. The test
nsr-r-ercs m>*r* o-.er to three (3) experts in the Department of Science Education,
j~iu**r%c* d* acrr, Zcrr. Nigeria for face and content validation. Several suggestions were
-ijc* ire re* «r» jsec to improve the quality of the instruments. Nervous coordination
*r*r 5 ar*t X re trocs :.n the Nigeria Secondary School Biology Curriculum is the content
xf :»oa3* *vr r* sc_e.. Tne sub-topics include: Nervous System, Central Nervous System,
%i|lftuu V*a» S«*sc£mf Neurons, Transmission of Nerve Impulse, the spinal cord and

Sctmcc \er.ous System, Autonomic Nervous System, Parasympathetic,
qpjMBhr^i; -i— .-•.• : .•"•=-. Nerves and Synapses. This topic and subtopics were selected
ITBilH Twr-- ***** yter oeno'fied to be difficult concepts teachers and students find difficult
nmtst **C mtrr -tsoecrvety (Oyebanji, 1998).

"?*r3PWHK «a» *3nn<cered to the students by the researchers to determine the students'
Wm -jf iraa&TCindrc :*' r.e selected topics before teaching them. After 6 weeks of
su*?nfl«s $cs?*- Th* €osr:T.ental and control groups, they were post-tested. The data
r:im^>.c Wmm :»♦»-*££: and post-test scores for both the control and experimental groups
Ml jramac .an*; s?»ean scores and Analysis of Covariance (ANCOVA) and pre-test scores
*«nr i**£ m ssairiiee- Tne statistical analyses were carried out using Statistical Package
tar Sect* 'frwwicff CSPSS}, while the hypotheses were tested using Analysis of Covariance

pit scores of
aught without

Jflt scores of

t checksheet

ing levels on

ithout using

roup design
ts in Senior

chools were

jdents were

-

.• • - •.-

1: What are the effects of teachers' use of checksheet on the

\rca~> school students in Biology? This research question translated to
•• jtypamjij i: •••:. which states that: There is no statistically significant difference in
r* TrcsffT *r»e*e-err. scores of secondary school students taught biology using checksheet
mc res* z*jyx »rc«-t using checksheet.
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Table 1 Analysis of Covariance
and the Control Group

on the Achievement between the Experimental

Source Type III Sum
of Squares

df. Mean

Square
F Sig.

Corrected Model

Intercept
Pre-test

Group
Error

Total

Corrected Total

5696.035a

15785.301

2746.689

3551.903

8473.950

247000.000

14169.985

2

1

1

1

269

272

1

a R-squared = .402 (Adjusted R-squared = .398).

2848.018

15785.301

2746.689

3551.903

31.502

90.408

501.094

87.192

112.753

.000

.000

.000

.000

Table 1 shows that there was a significant difference in the achievement of students taught
using checksheet and those taught using conventional strategy because the significance
probability of 0.000 for the F-value of 112.75 is less than 0.05, therefore, the hypothesis is
hereby rejected, which means that there was significant difference in the achievement of
students taught Biology using checksheet and those that were taught Biology using I
conventional strategy in favour of those for whom checksheet was used. L.

A

ar

r-:

r

e

Ti

:

«

-

Research Question 2: What is the difference in the performance of students exposed to j
checksheet and those not exposed to checksheet based on gender? This research question
translated to the Hypothesis 2: (Ho2) which states that: There is no statistically significant
difference in mean gain scores of secondary school students taught biology using
checksheet and those taught without using checksheet based on gender.

Table 2: Analysis of the Post-test Scores of Male and Female
Source Type III Sum df. Mean

of Squares Square

Corrected Model

Intercept
Pre-test

Group
Error

Total

Corrected Total

309.4853 2

17143.587 1

302.750 1

2.540 1

3702.515 125

141300.000 128

4012.000 127

154.742

17143.587

302.750

2.540

29.620

5.224

578.782

10.221

.086

Sig.

0.007

0.000

0.002

0.770

a R-squared = 0.077 (Adjusted R-squared = 0.062).

Table 2 reveals the dependent variable of post-test achievement of the experiment group,
which shows that there is no significant difference in the achievement of male and female
students taught using checksheet and this is because the significance probability of 0.770
for F-value of .086 is more than 0.05. Therefore, the hypothesis, which states that there is
no significant difference in the achievement of male and female students taught with
checksheet, is hereby not rejected.

!

•
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cperimental

Sig.

.000

.000

.000

.000

Research Question 3: Do the achievement of students taught biology using checksheet
and taught without using checksheet vary with their scoring levels? This research question
ranslated to Hypothesis 3: (Ho3) which states that : There is no statistically difference in
re mean achievement scores of secondary school students taught biology using checksheet
.[experimental) and those taught without using checksheet (control) based on their scoring
e.e s.

Table 3: Results of Analysis of Covariance of High, Medium and Low Scorers in
.'. Experimental Group
S:u*:e

Model

Type III Sum
of Squares

df. Mean Square Sig.

dents taught
significance

lypothesis is

ievement of

ology using

Ccr-scted

lrr.trze^z

-CC2.

Ccr-ected Total

312.6313

2960.128

102.268

5.685

3699.369

141300.000

4012.000

3

1

1

2

124

128

127

104.210

2960.128

102.628

2.843

3.493

99.221

3.440

0.095

0.018

0.000

0.066

0.909

exposed to

'ch question
y significant

Dlogy using

T

Sig.

0.007

0.000

0.002

0.770

lent group,

and female

ty of 0.770

-iat there is

aught with

a ccariates appearing in the model are evaluated at the following values: Pre-test= 14.27

Xs s-iown in Table 3, there is no significant difference in the performance of the low,
-iec.jTi and high level ability students taught Biology using checksheet because the
sg-rcance probability of 0.909 for F-value of .095 is more than 0.05. Therefore, the
^.cccresis is hereby not rejected, which means that there was no significant difference in
re performance of low, medium and high level ability taught Biology using checksheet.

4 Research Question 4: What is the interaction effect of gender and scoring levels on
exerts taught Biology using checksheet?This research question translated to Hypothesis

. 4: .re,) which states that: There is no statistically significant difference based on the
rcsracren effects of gender and scoring levels on students taught biology using checksheet
ece-r-.ental) and those taught without using checksheet (control).

Table 4: Results of Interaction Effects for Group, Gender and Scoring Level
>:ij-;£

•seed Model

Ztzkjc.

Scxrc Level

Zgrotr

Grxc" Scoring Level
G-o-c" Gender

Scr.-Xj Level* Gender
G.-c«-p*
Sccring Level* Gender Error

Ccreaed Total

Type III Sum of
Squares

6850.2163

2909.712

480.026

1797.974

34.533

.6.769
963.785

5.995

2.680

86.921

7319.769

247000.000

14169.985

df.

12

1

1

1

2

1

2

1

2

2

259

272

271

Mean Square

570.851

2909.712

480.026

1797.974

17.266

6.769

481.893

5.995

1.340

43.460

28.262

20.199

102.956

16.985

63.619

0.611

0.240

17.051

0.212

0.047

1.538

Sig.

0.000

0.000

0.000

0.000

0.544

0.625

0.000

0.645

0.954

0.217
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Table 4 reveals that there was no significant difference based on interaction effects for
scoring level and gender. There was significant difference in the interaction of scoring level
and grouping experimental. This is because, the grouping has a degree of freedom of
(1,271) =63.619, which is less than 0.05, also the grouping and scoring level have adegree
of'freedom at 2,271 at 17.051, which is also less than 0.05 i.e.: Group = df (1,271) =
63.619 < 0.05. However, no differences were established for scoring level, gender and
interactions of group and gender, for scoring level and gender and for group, scoring level
and gender. The hypothesis is hereby not rejected i.e., Group and scoring level =df (2,271)
= 17.051 < 0.05.

Discussion
The findings from this study revealed that students taught using checksheet as an
instructional strategy achieved better than those taught using conventional strategy, hence,|
teacher's use of checksheet enhanced students' achievement in Biology.

It was observed that the experimental group had a higher mean score in the post-te<
administered than the control group. During the administration of the treatment, tru
experimental group had aspecial class activity by using checksheet. The approach facilitated!
a better understanding of the topic as shown in their achievement in the post-test. The!
result showed that students who were exposed to the use of checksheet treatment in thel
experimental group performed better than the control group who were exposed to thel
conventional strategy of teaching Biology. This agrees with Cuban (1984) cited by Ab.mboial
(2001) who pointed out that one way of finding how teachers taught over aperiod of time s
to examine if instruction has been teacher-centered or student-centered or a mixture of thai
two in various degrees. This also implies that for meaningful learning to take place, learne-s
would have had training with suitable methods of instruction that take into cognizance!
learners' cognitive structure (Ausubel, 1989). In addition, Peopping and Melle (200IJ
reported that apart from the lesson content, the teaching methods and the classroom
activities have a large influence on students' achievement in secondary school scieno
classes.

It was found that gender had no effect on students' achievement; this is in line with
works of Daramola (1983) and Bichi (2006) who found that no significant difference ex.<
in the achievements of male and female students in Physics and Biology, respectively in -
various studies.

Findings further revealed that teachers' use of checksheet had great effect on high, medi
and low scoring students. This is because, though the high scoring students still mainr~
their high scores after they had been exposed to treatment, but the low and medium -
students gained more as indicated in their mean gain scores. This is ni agreement with

There was no significant joint interaction effect of group, scoring level and gender on
achievement of senior secondary school students taught biology using checksheet. I:
only the interaction effect of group and ability that was significant. This means that 3
the effect of treatment alone that was most important in this study. This seems to

that th<

eve's.

Condi!

SEjoer.t

scuoerf
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: scoring level
f freedom of
'av'Ca degree
* (1/271) =
gender and

scoring level
= df (2,271)
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re: re use of checksheet in teaching biology is beneficial to both gender and

Conclusion

-V--.es from this study have shown that teacher's use of checksheet could enhance
stents learning and achievement in Biology. Gender did not influence the achievement of
scxtents when checkcheet was used to teach them.
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tment, the
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Jed to the

' Abimbola
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:h

on the

It was

it was

uggest

rven though it was found out that there was no significant difference in the achievement of
heet as , ZS\? ™\ '°W SC°rlng Students ln the Post"test' when «* various groups were
egy hence ^ T* Chu6Cksheet' the low and medlum scorers still gained more than the highyy, ce, sc^ers# hence the use of checksheet cou|d be used tQ ephance ^ performance Qf ^ ^

redium scorers in biology.

Recommendations

Based on the findings from this study the following recommendations are advanced:
:

3.

-r.

In order to solve the problem of poor achievement in Biology, teaching and learning
should be more student-centered. Student-centered approaches such as checksheet
is strongly recommended.

Biology teacher should pay more, attention to difficult topics in Biology using
innovative strategies such as checksheet that will help the students to understand
these topics.

Both male and female students should be given equal consideration as far as the use
of checksheet is concerned since gender had no effect on their achievement.
TTie Federal and State Ministries of Education and other educational bodies like the
Nigerian Educational Research and Development Council (NERDC), the Science
Teachers' Association of Nigeria (STAN), should organize training/workshops for
teachers so as to update their knowledge of instructional strategies such as study
technology and the use of checksheet to improve teaching and learning.
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