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The rescarch work discus ved the effects of Hands-on Activities on Achievemer erest G,;

service Biology  Teachers in colleges of Education in Niger Sl’a.l'l'.'." T?lffa.;ﬂ;?d Ef::ﬂ:_ﬂ;
caperimental which entail the Pre-test, Post-test. "g"-“quhﬂfﬂ" CXpCr ’;:'E’:l -ra“gbfﬁf}- ofﬁ g'm;h
design. Purpasive sampling was used to select the two schools based on ,‘ . m both C Hf gy
Biology Labor atory. An imtact elass of (90) Pre-service Biology Teachers fro olleges g,
selected. The research instrument; Hands-on Activities Achievement (HW‘-'”? ‘;"“ adopted

consist of twenty-five (25) items multiple choice objectives test item and Practical Biology Interess

e o : R’ ; ey
Questionnaire (PBIQ) was der eloped by the researcher. The research instruments were tes;
reliability cocfficients obained are 0.83 using Cronbach’s alpha for HoAAT and 0.81 for PBIQ. 3,

rescarch questions were analyzed using descriptive statistics while ANCOVA was used to test g,
hypotheses at a significant level of 0.05. The result revealed that Hands-on Activities has help Pre.

service Biology Teachers develop good identification, communication and observational skills gng

these skills gave birth to pre-service teachers' high performance in Hands-on Activities unlike the

alternative to practical method. The rescarcher recommended that Pre-service Biology Teacher
should be imvolved in practical Biology early from when they are in §S1 until they finished their
secondary school, with the background they can effectively perform well in tertiary institution,
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Introduction

benefits of the skills in time to come. Science und Technology is one of the most important factors of
sustainable development in the universe, the reason being that, they play significant roles in
determining the quality of Jife of % people in many aspects: nutrition, agriculture, health, energ)
transportation, material production and industria] development Gyuse und Adejoh (201 0).
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e Kite and Adams (2013)
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S systematic process of achieyin
4

L]
doesn'y have g

& verifiable gy lestable

pecific definition s0, he sees
Ll and natural oceurrence, making use of obsery

knowledge concerning the nature in
ation and experiment, The

g particular, is important for nitiony) building, Science

knnwlﬂigu of science,
phySICS. Chemistry, Mathematics ang Biology,

comprises the basic disciplines such
‘ One of the most Crucial aspects of science for
seience through observation, evaluation of evidence and

enee provided |, Kuhn (2012). Bell er al. (2010) emphasized

individual the ability to make wise and useful decision and to make
,-,dt’“‘ﬂ arguments based on the evidence provided. Hands-on or activities are emphasized in all areas
Jfscience 10 produce knowledge, Biology as one of the branch

of science talks more on hands-on
ivities in conducting the practical aspect.

jonal building is the acquisition of
M :
Jrﬂ“'i“g of inferences based on the evid

. PrOCESSES of science grant an

pilogy s thal branch of science that deals with the study of living things. Biology is a rapidly
jvancing science with huge amounts of information sbout living Organisms, Starr ef al. (2015)
jefined biology as the science of life. It is one of the science subjects that are made compulsory in all
ihe senior secondary schools in Nigeria; most times Art oriented students are also forced to offer
siology in senior secondary schools. Mberekpe, (2013) stated that, biology teaching is very essential
hecause, it prepares the students to have a clear view of the world that revolve around them and also
prepares them with the basic skills to construct a progressive society. Mberekpe, (2013) observed that
piology plays an essential role in the field of biochemistry, medicine, physiology, ecology, genetics,
molecular biology and other related biology oriented courses. In respect to this, biology has been made
2 central focus in most human activities including being a solution to the problem of food scarcity,
health, hygiene family life, poverty eradication, management and conservation of natural rmmT:BS.
biotechnology, ethics, various social vices and as well lack of appropriate infrastructural matmll::;
Most importantly, biology is a popular subject among students and its popular nature smong 0
science subjects has made it a distinct choice for all jv,tud'e:m:r. [Luwa?, Z?III).IO ———
Borich, (2016) has linked poor achicvement irend in biology particu .ur y e et
resources in schools due to poor funding of s :I'hf- POT* " ﬁlln:;ir:es. ﬁ: National Policy on
pinipls fom providing the teachers ilh e BEREES © 0 and e
Education, (2010) emphasizes the need for teaching and learning 0

i of teaching. In this regards
The policy recommends practical, exploratory and experimental methods

_— : learning of science Processe
ed that the basic tools that scientist use in the I ‘ sterials hav

Osu and Ekpem (2010) stat b that the use of instructional m
0
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are the instructional materials. Studies have
q3
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service teachers,

. provides an avenue for teach;
In the same view, Mberekpe, (2013) viewed thal; o P les in solving their everyg iy
g and princip ay ml:‘
1

a o 5 e s ¢ 1
the capacity to involve leaming of science u::"-]:; caching and leaming is universally knoy,, "
ly with the help of adequate instry
ng the world and making PWPIE::

efficient and successful, if only undert 1di
i assisted in mou
resources and facilitics. udy of life has assist . i
facilitics. The study g a valid answers 10 questions ¢,

in givin
about them. In the same view, it has also helped n g . ‘
very essential in senior secondary scho. “
] tl‘

Biology remains one of the basie sciences
nken 3;:[I'I'I'|.ill'|I'!.I'Iﬂ::“'ls

why things oceur in a more scientific way. Biology is e i o

subject that is well known o all students ither in science onent Df‘ oniented. Jy j5 ,

mmprchmsi\re science S'I-lbjﬂct and have p;wcd way io S‘I'utij’ some pfﬂfﬂﬁlﬂﬂﬂl courses hkt m%
ery microbiology, pharmacy and botany.

optometry, medical laboratory, biochemis
Teaching and learing standards are not only centred on acquisition of knowledge but shoyjg Vg

the development of skills and affective characteristics of science and the development of life.)
learning skills, inquiry skills, problem solving skills, creative and critical leaming skills gy -
ethical value Mustapha and Abimbola (2011). Biology Hand-on Activities are practical skills BCquirey

in the process of practical explorations in the laboratory. In the course laboratory practical activite
(Hands-on) students’ acquire Science Process skill. These skills form the basis for Scientific inqui
as well as the development of intellectual abilities and attitudes that are needed to leam Stieng
concepts. Hands-on  Activities (HA) is a process which involve science teaching and learning actipg
which includes Pre-service teachers working on their own or in small groups, manipulating andiy
observing real objects and materials as different to the virtual world (Science Communiy
Representing Education Brinson, (2015). Hands-on Activities enable students to be conversant wil
.lhc specimen they are working with, makes them to find out and master what they are working wil
;:::::ﬂ nr:::] u:: nt: :::::::::z:u:; v:::ichtm:y exp?ses them to picu.:rial view of the sm
to practical tend not be satisfy with what mem ) ‘e Smd’ﬂ-d- N o

Y see in the picture and how the specimen is verbell

explain to them.
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ed, hands-on aerivis:
N activities play a major role in the life of the

sho .
4 o ement as well as improve thej; B Wi 1o improve students’
- €S tlow :
¥ ement of the Problem ards science (Kanter and Ko
8

sical laboralory examination js 4 com

'I .
| F‘l“ SOry aspect of Biology curriculum used 1o determine the
B emal or externg| examinations. Because it is an integral
#wholﬂ process, pre-service leachers ; s

0 colleges of . ) .
n:'ﬂ"P‘-"l'-'nCics, that is, Hands-op Practj Sducation must acquire appropniate skills and

cal Laboratory Activit; _ '
;urrif"'“m content to students gt g Y Activities for effective presentation of biology

gplied science courses, students’ performance in biology has consistently

ppressing at all. The average students® performance for these years was 30.33%
9.67% of the students could not make a credit in biology.

been poor and not
. Implying that about

Therefore, this research is designed to determine the effects of hands-on activities on achievement

of interest of pre-service Biology teachers in Colleges of Education in Niger State,
Jbjectives of the Study

Te objectives of the study are to:
I. Determine whether Hands-on Activities (HoA) could influence the achievement of Pre-service
Biology Teachers (PsBT) of NCE 11
2, Determine whether Hands-on Activities (HoA) could influence the achievement of Pre-service
male and female Biology Teachers (PsBT) of NCE 1l
3. Find out whether Hands-on Activities (HoA) influences the interest of Pre-service Biology

Teachers (PsBT) of NCE 11 in dissecting the gill chamber of a bony fish.

‘tsearch Questions
he following research questions were raised to guide the study:

l. What is the difference in the mean achievement sCOT¢ of pre-service Biology teachers exposed

Iv racticals?
to Hands-on Activities and those exposed 0 Alternative to P

nt
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Totchers sCNCH 1} copieor ut of Pre-service i o the gill chamber of by, Iy
3. What is the difference in the interes! . als in dissecting ¥ ﬁl‘}q

ive o

. { score Of pre-seryie, B
Research Hypotheses  {he mean achicvemen iyl Frant o]
[. There is no significant difference 10 hose exposed 10 Alternative Clicalg MT]
: ! and tho ,

teachers exposed to Hands-on ACtivitics o achievement of P re-service male g femy
: . in the med
2. There is no significant difference | hos
Aandt _
Biology Teachers of NCE Il exposed to Ho « of Pre-service Biology Teachers o Neg
: intere
i igni ifference in the In : of a bony fish,

g e SIgmﬁ:I;I ; exposed AT in dissecting the gill chamber Y

exposed to HoA and those e

R

Scope of the Study f e i o Collig of Education in Niger State, The o
The geographical scope of the study w

consists of two colleges of education in Ni ger State. _ Nigcr -
. Niger State College of Education, located in Minna Metropo

iger State .
ii.  Federal College of Education, located in Kontogora town of Niger

Significance of the Study |
I The result of the research study will be useful to Pre-service Teachers, In-service Binlngy

Teachers, management of Colleges of Education, educational policy makers and researchers,
2. Pre-service teachers will appreciate the more how Hands-Practical Labﬂralury aclivities wil
help develop their Science Process Skills and also encourage team-work among Pre-seryie
Biology Teachers of different socio-economic background,
3. In-service Biology Teachers will benefit from this work because they will gain more insigh
into Science Process Skills through the conduction of Hands-on Practical Laboratory

Activities. It will help them 1o improve on other teaching- leamnin & activities by using Science

Process Skills in teaching some of the topic that have been problematic. These will help to

reduce the time ysed in explaining g particular topic tha seem difficult 1o the Pre-service
Teachers, It wij| enable the in-service biology teacher t

0 talk less, cage teaching, make more
resourceful and enable the to discay
Sy €I more talents through application of Science Proces
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csearch design adopted for the study i qunsi-g

- 1 xperimental which entail the Pre-test, Posttest,
svalent expenmenta
‘ﬂ_(qlﬂ"

and control groups design. White, & Sabarwal, (2014) stated that the
s experimental design involve selecting groups upon which a variable is tested without any
[

o pre-selection. Two groups of gender (male and female) were investigated in this study as
3

,.n*l‘-'“ﬁ“g variables. The experimental and control group were administered pre-test. Later

" rﬂ.i,“umtul group was exposed to trestment by dissecting gill chamber of bony fishes using hands-

3 wetivities and the control group was treated using conventional laboratory method. After which
(b ZFOUPS reccived posttest. The population for the study comprised all the Pre-service Biology
reachers of NCE Il in Niger State College of Education Minna and Federal College of Education,
{ontogor both in Niger State. A Purposive sampling technique was used to select the two sampled

colleges of Education because of Biology Laboratory facilities and man power, school type and

gender composition. Secondly, a simple random sampling technique was used to assign the two

colleges selected to experimental group and control group respectively.

The instrument used for the study is Hands-on Activities Achievement Test (HoAAT) and Practical
Biology Interest Questionnaire (PBIQ). The Hands-on Activities Achievement test (HOAAT) was
wed 1o evaluate the Pre-service teachers acquisition of dissection of the gills of a tilapia fish, and the
mstument contain 25 objectives items with options A-D drawn from the Pre-service Biology
Teachers past examination questions, Practical Biology Interest Questionnaire (PBIQ) was used to
evaluate the Pre-service Biology Teachers interest in the use of Hands-on Activities. The instrument
has two sections (A&B). Section A contains Bio- data information while section B has Interest
statements towards Hand-on Activities. A total of 20 items was designed. The Hands-on Activities
Achicvement Test (HoAAT) Instrument and Practical Biology Interest Questionnaire were validated
by three experts, one senior lecturer from Biology department, FUT Minna, one senior lecturer from
School of Science Education FUT Minna, and one Chief Lecturer from Biology department, College
of Education (COE) Minna. The Hands-on Activities Achievement test items were validated for
tontent and face validity. The Practical Biology Interest Questionnaire was validated by the same
Sxperts as sbove,

A Pilot test was conducted using Pre-service Biology Teachers NCE 11 of Federal College of
Education Zuba, Abuja. FCE Zuba is not part of the population but has the same features that the
Simpled colleges’ has. The rationale behind the pilot testing was to enable the researcher to diagnose
Problems encounter and foretell such problems during the course of the field work for the final
“ministration of the instrument in the colleges to be survey. The test instrument was administered on

(20) Pre-service Biology Teachers. The researcher scored the items. Cronbach’s alpha reliability

Fate i
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After the four weeks of "““‘I“L'Iing e
t-test on PBIQ apg ”4\#‘1

i ] o of NCE 11.
researcher 1o pre-service biology teacher ¢
Yaini : : sachers
weeks. Training was given to the Biology teac] -
) weeks.

. T . four (4
Practical Laboratory Activities. The study took four € ived o pos
b g roups received

ms in PBIQ were rated between | ang 4

g et s (WO
hands-on activities and one week of revision, the 1 ;
¢ 1e

Descriptive statistics were used 10 angyg

items where cach was scored four (4) marks. While 1
) was used to test the hypotheses 0.05

with 1 as the lowest score and 4 the highest scorc.
. . 'OVA
research questions while analysis of covariance (ANCO

level of significance.
Results and Discussion of pre-service Bj
Research Question 1: What is the difference in the mean achievement score ol p ice Biology

' racticals?
teachers exposed to Hands-on Activities and those exposed to Alternative to P
Table 1: Mean and Standard deviation of the difference in the mean achievement score Ofpre-servicc

Biology teachers exposed to Hands-on Activities and those exposed to Alternative to Practicals
T —

DESCRIPTION X SD
Pretest 26.96 9.012 o
Postest 62.60 18.383

Table 1 presented above shows that the mean achievement score of pre-service Biology teachers
exposed to Hands-on Activities is 62.60 with a standard deviation of 18.383 while that of those

exposed to Alternative to Practicals is 26.96 with a standard deviation of 9.012. This indicates tha
service Biology teachers.

Hands-on Activities have positive effects on the achievement of pre-
the mean achievement of Pre-service male and
and those exposed to Alternative to Practicals’
ce in the mean achievement of Pre-service mak
to HoA and those exposed to Alternative ¥

Research Question 2: What is the difference in
female Biology Teachers of NCE II exposed to HoA
Table 2: Mean and Standard deviation of the differen
and female Biology Teachers of NCE 11 exposed

Practicals.
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W”"“ ANCOVA are Presented Tuble

e hands-on - activities and achievement
M

“ﬂﬂﬂ'i"" to practicals, There way 4 signi ficant
)

effect of hands-on netivities on
| achi
e Biology teachers afier controlling for (e e
sl

et of pre-
effeet of

; ey alternative to practicals, F(1, 87) = 20.861
L0.0001. 1.1“5 “ht’m" that there iy enough evidence {o reject the null hypotheses. Hence, there i
ifican difference in the mean achiev 1

ent score of pre-service Biology teachers ex
ands-on Activities and those exposed 1o Ly posed to

‘ Altemnative 1o Practicals (AT).
e There is 10 significant difference i he mean achievement of

Pre-service male and female
iology Teachers of NCE 11 exposed 1o HoA and those exposed 1o

L s dsevics Blotacs TenchmEﬁm of Hands-on Activities on the Achievement of Male and
"ﬁfp_c;dml Variable:Posttest

Source Type 111 Sum df Mean Square F Sig. Partial Eta

of Squares Squared

Corrected 6256.384" 4 1564.096 5.692 000 211
Model

Intercept 27345455 1 27345455 99.513 000 539
Prefest 39.345 1 39,345 143 706 002
Group 5706.697 1 5706.697 20.767 000 196
Gender 126.260 1 126.260 459 500 005
Group * Gender 211.034 1 211.034 768 383 009
Error 23357.405 85 274,793

Total - 305949.000 90

Corrected Total 29613.789 89

o R Squared = 211 (Adjusted R Squared = .174) ,

The results of the ANCOVA are presented in Table § to determine a statistically significant difference
between hands-on activities and achievement of male and female pre-service Biology teachers
controlling for alternative to practicals. There was an insignificant effect of hands-on activitics on
achievement of male and female pre-service Biology teachers after controlling for the effect of
altemative to practicals, F(1, 85) = 0.768, p = 0.383. This shows that there is no enough evidence 1o
eject the null hypotheses. Hence, there is no significant difference in the mean achievement score of

male and female pre-service Biology teachers exposed to Hands-on Activities and those exposed to
Altemnative to Practicals (AT).

e
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Table 6: ANCOVA Results for the F

Riology Teachers —— = Sj \\

Dependent Variable: Interest Meun F o Partia) Bty

Source Type 11 Sum df Square 000 Square

of Hqt:n:;} | 25016  108.505 X 55

Cormected a3,

Model ] 804,540 3489.639 -ﬁg 95

:;ﬂm-qu E;]-Sl g*:: I 25016  108.505 ! 55
roup ¥ |

Error 20.288 88 G

Total 892.134 90

Corrected Total 45.305 89

& R Squared =552 (Adjusted R Squared = .547)

The results of the ANCOVA are presented in Table 6 to dctmflme a statistically s:s:n.iﬁﬂm
difference between hands-on activities and interest of pre-service Bm!ug.}f 'Iilmchm-mmm]]mg for
altemnative 1o practicals. There was s significant effect of hands-on activities m:l interest of pre-
service Biology teachers afier controlling for the effect of allenative to practicals, F(], 88) =
108.505, p <0.0001. This shows that there s enough evidence o reject the null hypotheses. Henge
there is significant difference in the interest of pre-service Biology teachers exposed to Hands.qy
Activities and those exposed to Alternative to Practicals (AT).

-E‘nncluﬂnu —

Sllb_]"i'-ﬂS. On the other hand, this study was o _
lwn.u tact classrooms, For further study, gimi ulogy {dshers of NCE I
topics, and differen levels with larger sampe o nstructed for different scienc
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ﬂ-ﬂ

jon the findings of the study,
set

itis recommended that:

|, Biology teachers should be encouraged by the school management to teach their lessons using
pands-on activities because of ity advantages oer the alternative to practicals,

) The curriculum planners should design a suitable curriculum that w

ill ensure that Biology
jcachers use hands-on activities in their lessons.
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