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Abstract

The study evaluates the science classroom leammrgonment in Osun State of Nigeria. Stratifieddam

sampling technique was used to select students tiheneight (8) educational zone in Osun State.tAl tof 24

science teachers and 200 science students werefarsdte study. Ex-post facto design was adoptectte

study. Science Achievement Test (SAT) with reliépicoefficient of 0.84 using Kuder Richardson-2dda
Science Laboratory Environment Inventory (SLEI)hwi reliability coefficient of 0.87 using Cronbaalpha
were the two instruments used for gathering datar$dn Product Moment Correlation (PPMC) and tsese

used to analyze the data. The results showedhbadience laboratory environment has a signifieffieict on
students’ academic achievement in science. Alsretis a significant difference between studentsfgred
and actual laboratory environments in terms of el cohesiveness, open-endedness, integratienclarity

and material environments. The results also inditdhat there is no significant difference in theyvstudents
and teachers perceived the same laboratory enveonrit is recommended that students should bengive

opportunity to work cooperatively, provided witrejuent laboratory activities which are integrateth whe

regular science class sessions and be encouradesl cceative by allowing occasionally to pursudrtiogvn

science interests and design their own experimeXitn, standard laboratory spaces should be prdvide
schools with materials and equipment needed folatharatory activities.

Keywords: Science Laboratory, Learning Environment, StudeXthievement, National Development.

Introduction

Laboratory work is an integral part of most scienoarses and provides an environment differentamyrways
from that of traditional classroom setting. A gdafloratory environment promotes students’ curigsigyards
creativity, encourages a spirit of healthy questign avoids dogmatism, and promotes meaningful
understanding, where wait-time is essential in mimg thoughtful responses and dialog. A good smen
classroom welcomes all students and strives tolerdlmotivated students to be successful.

According to Akinbobola and Afolabi (2010), a puative laboratory environment is a student-centered
classroom, which is interactive, comfortable, amtlaborative learning is encouraged. NABT (2004¢ssa
laboratory learning environment as a place whendestts work individually, or in a small group toha a
problem. The students make use of scientific psee@and materials to construct their own explanatib
scientific phenomena. They make use of science egsmocskills such as manipulation, investigation,
experimentation observation, collection and intetgtion of data during scientific process. The idiston
between laboratory learning and traditional classrdearning according to NABT (2004), is that ibhdaatory
learning, activities are learner-centred, with stud actively engaged in a hands-on and minds-twites
using laboratory materials, equipment, tools, tépes, approaches and strategies.

The science laboratory consists of every envirorinmewhich nature may be investigated and observed
in a well-equipped classroom or in the field and ha boundaries. The laboratory practices genesgafty at
improving the students’ psychomotor skills and thkilities by providing conducive environment and
observation for conducting the experiments. In #-designed laboratory exercise, students can esdyagd
experiment with cooperatively and individually, open-ended laboratories and discovery-based laarnin
activities that apply theoretical concepts to ral@vand appropriate real life problems. Also, well-designed
laboratory, students interact closely with peersl amachers, so learning can be assessed, enhanded a
monitored effectively. (Akinbobola, 2011a).

The aims of laboratory exercises and practicescianse education include attaining research and
technical skills, actualizing the conceptual leagnend producing effective learning products (Akinbla &
Afolabi, 2009). Laboratory activities have long haddistinctive and central role in science curticol
Understanding and experiencing scientific phenomamnd the scientific process are goals of most seien
laboratory courses. To achieve these goals, latmyraburses should provide students with the opmitst to
reconstruct knowledge and restructure informatather than simply involve in verifying what theyvieabeen
told. Hence, students need to actively construensific knowledge by involving in posing questigmsoviding
evidence and determining claims (Akinbobola & Ikit@001).

Afolabi and Akinbobola (2012) states that, condugtscientific discovery requires that students have
easy equitable and frequent opportunities to usiEemiange of materials, equipment, tools, supies other
resources for experimentation and direct investgabf phenomena. Therefore, schools must makeyever
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attempt to ensure safe and effective learning enuient. Also, laboratory experiences provide opputies for
students to interact with the materials or datavdrirom the materials using different tools andipment, data
collection techniques, models, and theories ofrege These students’ activities include physicahimaation
of the real-world substances or system under ifgeggtn and interaction with stimulations. Hendeidents can
work with materials to observe and understand phmema.

Science classroom/laboratories should therefordeggned with the following goals in mind:

« Motivating students to make more use of scienceqs® skills;

e Promoting mastery of subject discipline;

* Allowing more students involvement through induetapproaches than traditional approaches;

« Appearing to be preferred by the students;

« Developing the nature of science and phenomena,;

» Appearing to work well for students of all abiliigvels including both the slow learners and theéedif
learners;

e Enhancing science process skills;

e Providing less direction and therefore assign sttglenore responsibility to determine procedural
strategies;

e Cultivating interest in science and interest inrérag science;

« Producing significantly more educational gains ttraditional laboratories;

« Enhancing teamwork abilities; and

* Understanding the ambiguity and complexity of emsplrwork (Akinbobola, 2011b).

The proper teaching of science in particular cfalistheoretical explanation and demonstrationshay t
teacher, enriched by questions and answers, asaw@ltactical work by students. This in turns &alla space
modification to accommodate all these activitidgtdle, 2011). At the senior secondary level in Migetwo
different spaces are provided; one for theoretmasentation and the second one for demonstratimh a
students’ practical work. Akinbobola (2007) suggestat the same space can be used for lecturesoand
practical work. In the case of rural locations, vehservices such as water, electricity and souféeat are not
readily available, they can improvised by bringimgter in buckets, electricity can be supplied frloatteries or
portable generators, while heat can be obtained pirit-lamps or small stoves. Apart from beirgap and
cost saving, it helps the conceptual unificatiotheforetical explanations and practical works.

The propositions are more advantageous at thierjsecondary school level in Nigeria for teaching
integrated science. However, the suggestion raiseajor problem in the teaching of science subjiectenior
secondary school level. For example; how easyt fori a classroom to be arranged and re-arranged fo
theoretical lessons and practical work which aterofwo separate activities? The central probleisesamany
other difficulties connected with time-saving, cenience of staff and students, as well as theysafdhuman
and material resources.

Setting up a laboratory that utilizes the maximafnstudents’ participation in the inquiry procesdds
the greatest impact of modern science teaching 4éjd& Ibrahim, 2009). Science is accumulating a&tve
quantify of knowledge that grows at an alarmingrakll of science cannot be taught in a year. Tiwliry
approach necessitates less diversification of stioj@tter and more depth in investigation of speatientific
problems (Adesoji, 2008). The investigatory laborafprovides the modern science teacher with amcppity
to stimulate and guide the students into pattdrasd scientist might employ in making a similarastigation.
While some of the planning, organization, techngjard equipment may differ from the methods folldvey a
working scientist, the teacher can find in the Btigatory laboratory a dynamic setting for teachscgence as
inquiry (Green, Elliot & Cummins, 2004).

The various dimensions of science laboratory emvirent as perceived by the students and the actual
laboratory environment include student cohesivenepen-endedness, integration, rule clarity anderadt
environment (Fisher & Fraser, 1983). Student coleesss is the extent to which students know, hetpaae
supportive of one another. Open-endedness is ttemteto which the laboratory activities emphasineogen-
ended, divergent approach to experimentation. tatem is the extent to which the laboratory atia are
integrated with non-laboratory and theory clasBase clarity is the extent to which behaviour ie faboratory
is guided by formal rules while material environmés the extent to which the laboratory equipmend a
materials are adequate (Fraser, Giddings & McRolil883).

Statement of the Problem

In spite of all the advantages and the recognitjimen to science subjects as the pivot for techyiodd and
economic development of a nation, the laboratoayrieg environment in which the science subjecppese to
be learnt seems not to be conductive for effedéaehing and learning process. This has led tpéheeption of
students that science is a difficult subject. Tgesception of students has affected learners’ eésteand led to
declining rate of students’ achievement in sciesudgiects in Senior Secondary School Certificateniirations
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(SSSCE) conducted by West African Examinations CoufWAEC) and National Examinations Council
(NECO) in Nigeria (Akinbobola, 2011b). Hence, dabe science laboratory learning environment affect
students’ achievement in science? What differencstebetween the preferred and actual sciencerdidny
environment as perceived by students? Do the pgocepf students and teachers about science lafrgrat
environment similar? These are the questions telt answers in this study.

Purpose of the Study

The purpose of the study is to evaluate sciencesam learning environment in Osun State of Négéor
national development. Specifically, the study isigeed to achievement the following objectives:

1. To examine the effect of science laboratory envirent on students’ achievement in science.
2. To ascertain the difference between preferred astdah science laboratory environment as
perceived by students.
3. To find out the perception of students and teacimetise same laboratory environment.
Hypotheses
Hol: Science laboratory environment has no sigaifi effect on students’ academic achievementiense
subject.

Ho2: There is no significant difference betweendshts’ perceived and actual science laboratory
environment in terms of student cohesiveness, @peiedness, integration, rule clarity and material
environment.

Ho3: There is no significant difference between ffegception of students and teachers about the same
science laboratory environment.

Research Method
Ex-post facto design was adopted for the study. fdyulation for the study comprised of all the &shior
secondary two (SS2) science students in the sdlascteools in the eight (8) educational zones innCState of
Nigeria. Stratified random sampling technique wasduto select schools from educational zone. Twviy
(25) students and three (3) teachers were randsetégted from each school. A total of 24 scieneelters and
200 science students were used for the study. Geidwchievement Test (SAT) and Science Laboratory
environment Inventory (SLEI) were the instrumensedito gather data for this study. The SLEI wasptat]
from Fraser, Giddings and McRobbie (1993) and atediof 35 structured items with five (5) optioramely
very often, often, sometimes, seldom and never avithiting scale ranging from 5 to 1. The itemssuezd five
different dimensions of laboratory environment nhnstudent cohesiveness, open-endedness, integyratile
clarity and material environment.

The three types of SLEI that were used in theystodlude SLEI-A, SLEI-P and SLIE-T. SLIE-A is
designed to measure the actual environment. SLiEldesigned to measure preferred environment viilel-

T is designed to measure the teachers’ assessiiht@ aboratory environment. Although, the wordinfgthe

item is similar for the three types, but the staanctlearly instruct students what the laboratergdgtually like

or what they would like it to be. For example, gemi such as “I interact very well with other stutdeduring

practical activities in the laboratory” in the aatdorm is changed to “I would interact very welitkvother

students during practical activities in the laborgt in the preferred form.

The SAT consisted of 45 multiple-choice items.tdgh (15) questions were drawn from each of
physics, chemistry and biology by the researchsiisguthe curriculum meant for the current acadesegsion.
Each item had four options with only one correcévegr and the correct answer was scored 2 marks. The
validation of the instruments were ascertained by stience educators, two from each subject and the
instruments were trial tested with 40 students sclzool that was not used for the main study. Tdia dbtained
from SAT were subjected to Kuder Richardson form@lh and the result showed a reliability coefficierf
0.84. The data collected from SLEI were subjectedCtonbach alpha and the result showed reliability
coefficient of 0.87. The SAT and SLEI were admigiet to all the subjects. The data collected waedyaed
using Pearson Product Moment Correlation (PPMC) tatledt. All the hypotheses were tested at .05l lefe
significance.

Results

Hypothesis One

Science laboratory environment has no significéfieceon students’ academic achievement in scisobgects.

The analysis is as shown in Table 1.

Table 1: Analysis of the effect of science laboratp environment on students’ academic achievement

Variable N X, ZY  =X? =Y XY r DF tcal t-crit.  Decision
Laboratory 200 13986 1009492 1039861 0.96 198.25 1.96 *
Environment(x)

Academic 200 14424 1073960

Achievement (Y)

* = Significant at p<.05 alpha level.
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The analysis in Table 1 shows that, the calculétealue of 48.25 is greater than the critical keaof
1.96 at p<.05 alpha level. Therefore, the null ligpsis which stated that science laboratory enwikamt has no
significant effect on students’ academic achievenierscience subject is rejected. This implies theience
laboratory environment has significant effect ardsints’ academic achievement in science subjects.
Hypothesis Two
There is no significant difference between studeartferred and actual science laboratory enviramneterms
of student cohesiveness, open-endedness, intagratie clarity and material environment.
The analysis is as shown in Table 2.
Table 2: t-test analysis of students’ preferred anéctual science laboratory environment

Laboratory Environment N X SD DF t-cal t-critical Decision
Student Cohesiveness

Actual 200 26.52 6.84 398 8.11 1.96 *
Preferred 200 32.20 7.24

Open-endedness

Actual 200 25.17 6.25 398 8.91 1.96 *
Preferred 200 30.98 6.78

Integration

Actual 200 24.25 7.59 398 7.39 1.96 *
Preferred 200 29.72 7.14

Rule Clarity

Actual 200 23.88 8.20 398 6.23 1.96 *
Preferred 200 29.24 8.96

Material Environment

Actual 200 25.92 7.42 398 7.43 1.96 *
Preferred 200 31.64 7.93

* = Significant at p<.05 alpha level.

The analysis in Table 2 shows that, the calcul&temlue of 8.91, 8.11, 7.43, 7.39 and 6.23 forrmpe
endedness, student cohesiveness, material envirdniméegration and rule clarity respectively inder to
magnitude is greater than the critical t-value d¥61 Thus, the hypothesis which stated that, therao
significant difference between students’ preferaed actual science laboratory environment in teshstudent
cohesiveness, open-endedness, integration, rufiéycdad material environment is rejected. This liem that,
students’ preferred science laboratory environmgedifferent from the actual science laboratoryisstvment.
Hypothesis Three
There is no significant difference between the gption of students and teachers about the samacscie
laboratory environment.

The analysis is as shown in Table 3.
Table 3: t-test analysis of the perception of studi#s and teachers about the same science laboratory
environment

Perception N % SD DF t-cal. t-critical Decision
Teachers 24 32.71 8.35 222 0.54 1.96 NS
Students 200 31.65 8.92

NS= Not significant at P<.05 alpha level.

The analysis in Table 3 shows that, the calculatgdlue of 0.54 is less than the critical t-vahfel.96.
Therefore, the null hypothesis which stated thlagre is no significant different between the petioepof
students and teachers about the same science tladyoemvironment is retained. This implies thatttbthe
teachers and students perceived the present sfasegence laboratory environment in Osun StatBligéria in
the same way.

Discussion of Results

The results of hypothesis one showed that, scidatmeratory environment has significant effect ondsnts’
academic achievement in science subjects. Thistrbiglldue to the fact that the most effective vehimt which
the process of inquiry can be learned appears #olaboratory setting which the students experidinsehand
process. Laboratory settings have also been dematedtto be effective means for comprehension,
understanding and application of scientific knowjed Inquiry method and varieties of activities ig@od
science laboratory environment provide studentskvbpportunities to observe, sample, experiencesapthin
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with scientific phenomena in their quest for knodge of nature. This is in line with the findingsMtRobbie
and Fraser (1993), Wong and Fraser (1997) and Akiola (2007) that, there is a positive relationdiepveen
the nature of laboratory environment and studeatthievement in science.

The result of hypothesis two showed that, studepteferred science laboratory environment
different from the actual science laboratory enwinent in existence in Osun State of Nigeria. Thailtealso
indicated that, the significant difference existstvieen students’ preferred and actual science dadyr
environment in terms of open-endedness, studemsbadmess, material environment, integration atelalarity
respectively in order of magnitude in favour offpreed science laboratory environment.

The form of open-endedness that the studentsrpedfés significantly different from the preserdatsis
of science laboratories in Osun State of Nigeriae Present situation in the laboratories is a etgped one
which makes the teacher to decide the activitielset@arried out by the students. However, the siisderefer
using activity curriculum in which students can sue their own interest based on their needs anidatiep
with the provision of variety of activities by theachers. This will provide an open-ended diverggpuiroach to
experimentation. This is in agreement with the ifigd of Afolabi and Akinbobola (2009) that, inquinyethod
through laboratory activities in open-ended forrpases the students to more realities of life aey tends to
work as scientist and acquire knowledge by thenesein which the teacher serves as a guide andctdheir
misconceptions.

The form of student cohesiveness that the stugeeferred is significantly different from the pees
status in which students work alone. This might thu¢he fact that, working together cooperativeihances
appropriate behaviour in organizing work, askin@stions, encouraging social interaction, demonstragelf
management and facilitating better study habit matention of knowledge. This is in line with thedings of
Dilworth (1996) that working in small group enhasceerformance, promote learning and skills, and
improvement of self-development through collabetearning.

The form of material environment that the studemtferred is significantly different from the aatu
material environment available in terms of matsrahd equipment. Most of the materials availabéeimishort
supply and this make the practical activities tackmvded. The students preferred form of matenairenment
that make teaching to be real, provide first-haxgeeiences, develop creative ability of learners] promote
innovation and learning by doing. This is in linghwthe findings of Teh and Fraser (1995) that,dytadboratory
environment enhances hands-on activities and erlablstudents to acquire basic science proceds skibrder
to solve problems.

The form of integration that the students prefbigethe type that the practical activities aregnated
with theory. The actual situation is that, the ttyeand the practical activities take place at défe time. Most
often, the practical activities are delayed urtii ffinal external examination is near. Integratafnpractical
activities with theory enhances the developmergaiénce process skills and the ability of studémtarrive at
generalizations or concepts. This is in line with findings of Ikitde (2011) that, integrating piieal work with
theory enable students to develop the habit dtatithinking, innovation and creativity.

The form of rule clarity that the students preferis the type that student’s safety and propedlivan
and care of equipment is ensured. The teacher gdhmelpare the rules and regulations guiding laboyat
activities and make it known to the students.

The results of hypothesis three showed that, bla¢htéachers and students perceived the status of
science laboratory environment in the same ways Tiight be due to the fact that, both the studantsthe
teachers recognize the problems facing the labgraovironment which include shortage of tools, enals
and equipment and lack of maintenance culture. ifhigyreement with the findings of Akinbobola (2D@7at,
the major problem facing laboratory environmeritriproper maintenance of materials and equipment.
Conclusion
From the findings of the study, there is clear éation that the science laboratory environmentdigsificant
effect on students’ academic achievement in scieutgects. There exists a significant differencévben
students’ preferred and actual science laboratovir@nment in terms of open-endedness, studentstodmess,
material environment, integration and rule clanigspectively in order of magnitude in favour of fpreed
science laboratory environment. Also, both the heaand students perceived the present statusiericec
laboratory in the same way in Osun State of Nigeria
Recommendations
In view of the implication of the findings from thstudy, the following recommendations are made:

1. Laboratory activities should be integrated withatyeduring regular class period.

2. Students should work collaboratively in a small groin the laboratory in order to enhance
appropriate behaviour in organizing work and socitdraction, and facilitating better study habit
and retention of knowledge.

3. Adequate materials and equipment should be providétke laboratory by the government in order
to promote creativity, innovation and learning lmyrdy.

is
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4. Safety rules and regulations guiding laboratorydids and procedures should be made known to
the students.
5. Adequate storage facilities should be provided rideo to secure the materials and equipment
available in the laboratory.
6. Maintenance culture should be enhanced throughn@igg regular seminars, workshops and
conferences for teachers.
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