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Abstract —This study was propelled by the poor performance o$enior secondary school students’ recorded in praical Geography
examinations. In line with this, the study investigted the Effect of Hands-On Learning Strategy on Sear Secondary School Students’
Achievement in Topographical Map Studies in Mayo BeVva Local Government Area, Nigeria. Four null hypotheses were formulated to
guide the study. The study adopted a quasi-experim&ai non-equivalent pre-test, post test control grop design comprising two groups
made up of one experimental group and a control gugp. Four schools and two hundred and five (205) S8 Geography students made
up the sample size of the study. Four intact classgtwo each) were randomly selected through ballatg without replacement and
assigned to experimental and control groups. The itriiment used for data collection in this study wasTopographical Map
Achievement Test (TMAT), constructed by the researchebut structured in line with WAEC and NECO standardized test items in
practical Geography. The validity of this instrument was established by two experts in Geography Edudah and Test and
Measurement. The reliability of the instrument was stablished using Kendall taub statistic. A reliability index of 0.78 was obtaind.
Hypotheses one, two and three were tested using gmendent samples t-test statistic. While hypothesisur was tested using Analysis of
Covariance (ANCOVA). The findings of the study reveked that there was a statistically significant diference in the mean scores of
students taught topographical maps using hands-onearning strategy and lecture method. There was a dfistically significant
difference in the retention scores of students talng topographical maps using hands-on learning stragy and lecture method. There
was no significant effect of gender on the achieveant of students taught topographical maps using hais-on learning strategy. There
was no significant interaction effect of treatmentand gender on students’ achievement in topographitanap studies Based on the
findings of this study, it was recommended that gegaphy teachers should use hands-on learning stradg as an alternative strategy or
incorporate this strategy with other instructional methods in order to promote effective teaching leaming outcomes of students in
topographical map studies.
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. INTRODUCTION

Map work, an essential and core branch of geography
has been identified as one of the most difficujpears of
geography. The importance of map reading in thdyshf
geography has been highlighted by several studiegps
generally and in practical geography in particukme
important sources of geographical knowledge.
importance of maps in geography as a course oy stnd to
the learner cannot be overemphasized. Today withap
use, it is impossible to provide students with khewledge
of events such as; the earth science, the plac¢hef
students’ state, the socioeconomic activities glptace in
a location and so on. Maps are not only used as
communication tools, but they also assume a new il
activating the thinking process of the user. Stiglevill be
able to transfer and process data on maps, toldication
using maps, to distinguish different types of mapsmnake
calculations using maps (e.g. length, scale, doet to
perceive spatial distribution, to interpret landfofeatures
on maps correctly, and to create sketch maps. This
underscores the reason why the section that dedistire
test of map reading and interpretation in practical
Geography SSCE examinations (paper 1) was made
compulsory for all geography students to attempt.

The

Maps are indispensable tools used by the geograatier
different levels and for various purposes. Meanhil
geographers make use of different types of mapgsMa
could be classified into different categories. Theme
political maps, physical maps relief maps, climatiaps and
topographical maps. Reference [1] differs slighithy the
classification of maps as Atlas Maps, distributioraps,

sketch maps and topographical maps. The map adopted

specifically for this study is the topographical paa
Topographic map is one of such map which is anghate
tool in map reading at the secondary school lavéigeria
and in Mayo Belwa Local Government Area in pargeul
This map represents the details of the physical mad-
made features with the aid of contour lines and sym
The reading and interpretation of topographical snap
demand certain skills in the part of the studentsl a
teachers. These skills include identification diefefeatures

on topographical maps, interpretation of landfoeatéires
on the map, measurement of distance and direcsicale,
inter-visibility, bearing of a place from anothescétion,
drainage pattern gradient of a slope etc. Thisystghters
particularly on topographical maps because secgndar
school students in Mayo Belwa Local Government Area
have problems with it. Corroborating this view, [@flicates

that 50% of the topic students considered as pnudttie in
geography falls in the aspect of maps, particuldréyaspect
that deals with topographical maps. WAEC Chief
Examiners, [3] reports a persistent poor trendtudents’
performance in practical geography SSCE examinstion
Reference [4] reported that students still perf@morly in
this aspect of geography. This result implies ttnatying
problem with map reading may lead to poor perforceain
geography and deny students a credit pass thaguallify
them to read geography and other geography retatedes

in higher institutions. Furthermore, this may ldadittle or

no expertise in professional courses like cartdgya®lS,
remote sensing, environmental studies, earth sejammban
and regional planning and Geography as a teachibgat.
Some of the likely reasons identified by the resears as
contributory factors to students’ poor performante
practical geography examinations in the study avelude:
shortage of well qualified and experienced geogyaph
teachers, lack of well-organized fieldwork, lack of
geography laboratories, overcrowded classroom, ifyaac
complete lack of teaching aids and suitable textboand
poor teaching methodology. Geography students ilyaMa
Belwa LGA have also shown poor background in
mathematics and some major geographical concejuis;of
appropriate instructional materials to illustratenda
demonstrate the aspects being taught; geographgivern
sufficient time on the school timetable to covee thide
topics, poor drawing skills and so on as some efrdasons
why they considered geography as a difficult subprtd
may want to run away from it. Reference [3] chief
examiner’s report has also confirmed some of tlies®rs
as the reasons why students performed poorly intiped
Geography examinations. From this, it could be gshat
perhaps students in Mayo Belwa LGA regard geogragshy
a difficult subject due to the abstract nature inicl the
subject is being approached, hence their poor padoce

in practical geography examinations. There is thgemnt
need to explore all avenues and bringing to the the use
of innovative instructional strategies that coulelph
remediate the difficulty of abstraction encounterbg
secondary school students in topographical mapiestud
the study area. This is so because, the teacksunis at the
pinnacle of any curriculum implementation procesd an
whom the implementation of geography curriculumgleis
Therefore the instructional strategy he adoptsaoudke or
mar the teaching learning process.

Instructional strategies which promote teachingletis
how to access, assess and use information rathar jtst
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directly transferring information have become ajsabof
discourse. Teaching methods and techniques based on
constructivist teaching approach within a studetered
learning environment have been widely accepted and
advocated for. Active learning, which can be plaegithin

the constructivist approach to student learnings haen
perceived as a radical change from traditional éal#t chalk
approach to an all involvement of learners in tharing
process so that a more meaningful learning carcbiewed.
Hands-on learning strategy is a student-centered
instructional strategy in which students interasglve
problems and reflect on their experiences.

Hands-on learning simply means learning by doihés |
a student-centered approach to learning which gesvi
learners with ample opportunities of taking conwbltheir
learning. It combines active learning with concrete
experiences, abstract concepts and reflection iaffamt to
engage all learners in the classroom. When hands-on
learning strategy is used, geography students eachérs
learning experience of some difficult/abstract @pis in
map reading would be concretized. Participatintyfui the
learning process is prerequisite if deep and real
understanding and use of knowledge are aimed a. Th
process of concretising learners’ learning expegen map
reading using hands-on approach would enable thdmave
an imprint of those new, difficult/abstract conceph
topographical map studies. Having an imprint ofsthaew,
difficult or abstract concepts in topographical metpdies
would serve as hangers, previous knowledge or fatiwml
for building subsequent behavioral objectives in
topographical map studies. If the lessons are ntealmer
centered, the present knowledge (entry behaviorthef
students should be used as a criteria for teaah@vg map
work concepts to them. Previous knowledge serves as
hangers which link up new/difficult concepts. Thésethe
possibility that when learners are exposed to togguigjcal
maps through practical and fieldwork (hands-on)ximam
learning gains would be achieved. This may subsgfue
lead to improved performance of students in prattic
Geography examinations in the study area. Refergbice
emphasizes that learning that is activity basedeldps a
good understanding of the material to be learndds s
what hands-on learning strategy could do to imprthe
performance of students in practical geography
examinations in schools of Mayo Belwa Local Goveenin
Area. Reference [6] found out that students’ penfamce
could improve when taught using hands-on learning
strategies. In contrast, reports have it that tlaelitional
lecture method adopted by most geography teachkesn w
teaching map reading could lead to poor understandf
map concepts which may subsequently lead to low
achievement in practical Geography SSCE examingtion
Reference [7] observed that Geography teachers has
traditionally used a wide range of teaching methielsture)

than many other subjects and the range has tendegand
further over the last few years. Therefore, it dobk said
that the poor performance of students in practical
Geography examinations in secondary schools of Mayo
Belwa Local Government Area may be tied to pooriaho
of instructional strategies by geography teacheysduin
teaching map reading. But this assertion is nodllibfe
except empirical evidence is provided. This stullgrefore,
determines the effect of hand-on learning stratigythe
achievement of secondary school students in topbgral
map studies.

Another factor that may affect the achievement of
students in Mayo Belwa Local Government Area isdgen
Reports from various academic sources have inaictuat
geography as a course of study is gender sendi@ie
Inputs from girls during geography classes in el area
were observed to be considerably lower. While bases
likely to ask more questions and engage the teadinéng
geography classes (active), the girls will ratheoase to
remain quiet, even when they know (passive). Basethis
observation, it could be inferred that male stusléntthe
study area may likely perform better than femaledshts
when hands-on learning strategy is used. Howeves, t
assertion is still subject to investigation. Reshas on
gender and students’ academic achievement have been
widely reported. However, it is pertinent to nthat these
findings are inconclusive. Some studies [9] havanshthat
male and female students would not differ signifitain
mean achievement scores when exposed to treatWbile
others are of the view that male and female stsdeould
differ significantly in their academic achievemewhen
exposed to treatment [10], [11]. On whether male an
female students would or would not differ signifita
when exposed to topographical maps using hands-on
learning strategy in secondary schools of Mayo Belw
LGA? Still remains an unanswered question. Theegfthis
study will find out how male and female studentsuigo
perform when taught topographical maps using Habwls-
Learning Strategy.

The theoretical framework of this study hinged be t
Kolb’s Experiential Learning Theory [12].This thgowas
rooted in the experiential works of John Dewey, idav
Lewin and Jean Piaget. Kolb sees learning as aepsoin
which knowledge is constructed through the tramsédion
of experience. The experiential learning theory ssee
studying in four phases. These four phases areretnc
experience, reflective observation, abstract
conceptualization and active experimentation. Expected
that the teaching of topographic maps in this stuawld
enable learners to pass through these stages sdhtia
learning experience would be concretized. On thashaf
the Kolb’s Experiential Learning Theory, one cotuder
that secondary school students in Mayo Belwa Local
Government Area learning topographical maps throtgh
lecture method may experience some difficulties.
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Based on the foregoing, it could be realized thhilev
it's true that studies have been carried out ireotbcalities
and subject area related to the efficacy of handeaming
strategies in promoting effective teaching learrongcomes
of students [13], [14]. It is also true and pentinéo note
that empirical evidence are lacking related toeffieacy of
hands-on learning approaches in promoting effective
teaching and learning outcomes of students in t@ubgcal
map studies in Mayo Belwa Local Government Area.
Therefore, the basic assumption underlying thidysts that
hands-on learning strategy if used to teach toppiucal
maps, students learning outcomes may improve.agasnst
this background that the study delved into theafdeands-
on learning strategy in teaching and learning of
topographical maps in secondary schools of MayovBel
Local Government Area, Nigeria with the intentitvat this
would remediate students’ difficultly of abstraction order
to improve performance.

A. Statement of the Problem

Studies have shown that the traditional lecturehoekt
adopted by most geography teachers in teaching map
reading and interpretation (which is a compulsa@gtien in
practical geography examinations) has led to poor
understanding of the concept among secondary school
students [4], [13]. Students’ performance in thépect of
practical geography in Senior Secondary Schoolifibate
Examinations conducted by both West African
Examinations Council (WAEC) and National Examinatio
Council (NECO) has not been encouraging [3], [4q&el
to these reports, the performance of senior secgratdool
students in practical geography examinations in dlay
Belwa Local Government Area in the years observed b
WAEC and now has not been encouraging. One of éye k
factors identified as the reason for the poor perénce of
students in practical Geography examinations is the
teacher’s instructional strategy. Several studiesdocted
by [13], [15] and [16] agreed that most geograpdgchers
usually employ a conventional method (talk and khal
method) to teach the students map reading. Geograph
teachers teaching in secondary schools in Mayo 8&&A
may or may not be entirely ‘caught in the web’ bége
studies, but until one provides an empirical evideno
substantiate this claim, this existing gap will aj@ remain
unfilled. Therefore, the need to remediate theidiffies of
abstraction encountered by secondary school stsidient
topographical map studies in Mayo Belwa Local
Government Area using hands-on learning strategy
(practical and fieldwork) informed this researdhislagainst
this backdrop that the study was designed to fintl the
Effect of Hands-On Learning Strategy on Senior &daoy
School Students’ Achievement in Topographical Map
Studies in Mayo Belwa Local Government Area, Adamaw
State, Nigeria.

B. Purpose of the Study

The purpose of the study was to determine the Eéfec
Hands-On Learning Strategy on Senior Secondary @&cho
Students’ Achievement in Topographical Map Studies
Mayo Belwa Local Government Area, Nigeria. Speaifig
the objectives of the study were to:

(). Determine the achievements of students taught
topographical maps using Hands-On Learning Strategly
Lecture Method;

(ii). Determine the retention rates of studentsgtdu
topographical maps using Hands-On Learning Strasegly
Lecture Method,;

(iif). Find out the influence of gender on achiment of
students taught topographical maps using Hands-On
Learning Strategy;

(iv). Determine the interaction effect of treatmeand
gender on students’ achievements in topographiaalap
studies.

C. Hypotheses

The following research hypotheses were formulated t
guide the study:

Ho: There is no significant difference in the meanresmf
students taught topographical maps using Hands-On
Learning Strategy and Lecture Method.

Ho,: There is no significant difference in the retentio
scores of students taught topographical maps using
Hands-On Learning Strategy and Lecture Method.

Hos: There is no significant difference in the meanresf
male and female students taught  topographical maps
using Hands-On Learning Strategy.

Ho4: There is no significant interaction effect of treant
and gender on students’ achievements in topogralpivap
studies.

IIl. MATERIALS AND METHOD

The study employed a quasi-experimental
randomized pre-test, post-test control group desitere
four intact classes were usethe present study compared
the Effect of the independent variables of the wtiithnds-
on Learning Strategy used in the Experimental graig a
traditional approach--Lecture Method used in thent@u
group) and gender (Male and Female) on the depénden
variable (student achievement). The research ddaigut
is thus represented as follows:

Ol Xl 02
03 X 2 04

where:

non
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0O; andO; are Pre-test Observations for the two groups.
O,and Qare Post Test Observations for the two groups.

X1 = Experimental treatment using Hands-On Learning
Strategy.

X, = Placebo (Control) treatment using the Lecture Métho

A. Sample and Sampling Technique

The population of this study consists of all th€53.
geography students spread in the nineteen Govetnmen
Senior Secondary Schools in Mayo Belwa LGA, Nigeria
The Multi-stage sampling technique at three lewas used
in the study. The simple random sampling technique
involving the use of balloting with replacement wesed in
selecting four out of nineteen public Senior Seeond
Schools offering geography in Mayo Belwa Local
Government Area of Adamawa State. One intact chess
further selected in each school by simple randomp$iag
technique. Schools were selected far away from edobr
in order to prevent contamination that may resuodtnf
interaction between the samples. A total of 2030 (Male
and 95 Female) students made up the sample fastticky.
Students in two of the intact classes were cludter® one
and assigned to the Experimental group (n = 107leMa
58, Female = 49) while students in the other twimadn
classes were merged and assigned to the Contnap gro=
98; Male = 52, Female = 46). The SS Ill geograpghgents
were used specifically for the study because theyew
preparing to sit for their final examinations
(WAEC/NECO); hence the need for the practical kremgle
of map reading. The Experimental Group was taught
concepts in map reading theoretically and exposed t
topographic maps through practical and fieldworkl dme
Control group was taught concepts in map reading
theoretically with no hands-on experience of toppdic
maps and fieldwork.

B. Research Instrument

The instrument used for data collection was a drit
Topographical Map Achievement Test (TMAT). The
TMAT was constructed using a table of specificadiaf
objectives based on the Senior Secondary Geography
Curriculum and SSCE practical Geography questiamst
in line with WAEC and NECO standardized test iteims
practical Geography. The table of specificationsswa
employed in drawing the items so that each cordesd is
given its appropriate proportion of items based tha
number of period(s) spent to teach it and the hiehalv
objectives for lesson delivery. The TMAT had twetiens,

A and B. Section A consisted of 33 objective ite(88
marks) while Section B contained 7 essay itemsnf@rks),

to be answered within the span of 2 hours 30 m@udl
guestions were made compulsory for students to answ
because this is the standard observed in WAEC &d\
practical Geography examinations. The instrumenersd
the following topics as spelt out in Nigeria’'s Geaghy
Curriculum for Senior Secondary School. The topics:
basic concepts in map reading, measurement ofndista
direction and bearing, map reduction and enlargégmen
drainage patterns on the map and the gradienteo§ltipe.
The TMAT was administered to the students in the
experimental and control groups at the pre-treatrstage
(pre-test, to determine their entry behavior) ahtha post
treatment stage (post test). In order to reduceeffext of
the pre-test on the post test, the study was caedwver a
period of six weeks and the items on the instrument
reshuffled. Two lesson plans were used in the stiithe
lesson plan designed for the application of hamids-o
learning strategy in teaching concepts in topogcgbmaps
and the lesson plan designed for the applicatiotecture
method in teaching topographical maps. Studentshén
experimental and control groups were treated u#irge
lesson plans. The following table (Table 1) représethe
item specification for the instrument measuring efiv
cognitive domains in the Blooms taxonomy of behgalio
objectives, namely: knowledge, comprehension, apfiin,
analyses and syntheses.

Table I. Table Of Specification Of Learning Objees Of Topics In Topographical
Map Achievement Test Instrument (TMAT)

Cognitive

Objectives

Topic Knowledge Comprehension  Application Analyses Syntheses Total
0, 0, 0, 0,
(25%) (25%) (25%) (12.5%) (12.5%) (100%)

Basic Concepts in Map Reading 2 2 2 1 1 8
Map Distances, Direction and Bearing 2 2 2 1 1 8
Map Reduction and Enlargement 2 2 2 1 1 8
Drainage Patterns on the Map 2 2 2 1 1 8
Gradient of the Slope 2 2 2 1 1 8

Total 10 10 10 5 5 40
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Table | show that 25% of the 40 items would test
knowledge (2 items), 20% would test comprehensidn (
items), 25% would test application (2 items), 15%uid
test analyses (1 item) and 15% would test synth¢tes
item). The table also shows that 8 of the 40 iterosld be
on basic concepts in map reading, 8 on map dissance
direction and bearing, 8 on map reduction and gelaent,

8 items on drainage patterns on the map and 8 itentee
gradient of the slope.

Thus, the formula for computing items at cognitieeel is:

Percentage of Cognitive Objective X ROW TOTAL
1B0

(i.e. Knowledge = 25/100 x 8 = 2).

C. Validation of the Instrument

Face and content validity of the Topographical Map
Achievement Test (TMAT) items was established by tw
experts in Geography Education and in Test and
Measurement in the Department of Science Education,
Adamawa State University, Mubi. This was done teuea
adequate representation of each content area aad th
appropriateness of items in terms of comprehenss®and
clarity of language. The experts also determined th
appropriateness of the TMAT for teaching the chosen
topics/units, suitability for the level of the serds, the
extent to which the contents cover the topics/uthiey are
meant to cover, possible errors in suggested assavet the
structuring of the TMAT. The validators offered gegtions
for some items in the instrument to be restructuretine
with Blooms taxonomy of behavioral objectives. The
validators also suggested that the essay itemstheced
from sixteen items to seven items and the objedtaras be

Their
the

increased from twenty four to thirty three.
suggestions, corrections and criticisms guided
production of the final draft of the items in thesirument.

D. Reliability of the Instrument

To establish the reliability of the instrumeatpilot test
was carried out using sixty four students in twaniSe
Secondary Schools who were not part of the popmurdabif
the study. The reliability co-efficient of the inbal
consistency of the TMAT was established using Kérida
b statistic. The statistic produced a reliabilitgéx of 0.78.
This reliability index suggests that the internahsistency
of the instrument was adequate for the study.

E. Method of Data Analysis

The four hypothesesHE;, Hoo, Hos and Hoy) in the
study were tested using different statistical tools
Hypotheses one, two and three were tested using
independent samples t-test statistic while Hypaheour
was tested using Analysis of Covariance (ANCOVA)L A
tests were done at 0.05 level of significance. Tésts
determined whether there was a significant diffeeen
between the means of the variables under considerat

I1l. RESULTS

In order to determine the students’ entry behaatothe
onset of the treatment, an independent samplest t-te
analysis was conducted using students’ pre-tesésadn the
experimental and control groups. The result is gt in
Table II.

Table Il. Summary Of T-Test Analysis Of Studentee-Fest Scores
In Hands-On Learning Strategy And Lecture Method

Source N Mean Mean Difference SD df t Sig. (2-taity
Hands-On Learning Strategy 107 17.084 0.396 11.915 203 -0.225 822
Lecture Method 98 17.480 13.923

Not Significant; p > .05.

Table 1l shows that there is no statistically siigaint
difference in students’ achievements taught topulycal
maps at the onset of the treatment (t = -0.225; 203, p >
0.05). This indicates that the students were having
equivalent entry behavior prior to treatment. Thewes no
significant difference in the levels of academibiagement
between students taught topographical maps by hamds

learning strategy and lecture method at the onfseh®
treatment.

A. Hypothesis Testing

1. Hypothesis One

There is no significant difference in the mean esoof
students taught topographical maps using Hands-On
Learning Strategy and Lecture Method.
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To test hypothesis one, the post test scores désts in inferential analysis using independent samples stt-te
the experimental and control groups were subjedted statistic. The result is hereby presented in Tdhle

Table lll. Summary Of T-Test Analysis Of StuderRgist Test Scores
In The Hands-On Learning Strategy And Lecture Métho

Source N Mean Mean Difference SD df t Sig. (2-taith
Hands-On Learning Strategy 107 50.879 27634 19.764 203 11.595 000*
Lecture Method 98 23.245 13.459
*Significant; p < .05.
Table 1ll shows the t-test analysis of students mmea 2. Hypothesis Two

scores in the experimental and control groupsoltld be
deduced from the table that there is a statisticagjnificant
difference in the mean scores of students taugiugi@phic
maps using hands-on learning strategy and lectetaad (t

There is no significant difference in the retentsmores
of students taught topographical maps using Hamis-O
Learning Strategy and Lecture Method.

= 11.595; df = 203, p < 0.05). This difference ifeplthat To test the second hypothesis, the retention scofes
students in the experimental group performed sSicanit in students in knowledge and comprehension items exptis
topographical map studies compared to their copatérin topographic maps by hands-on learning strategylectdre
the control group. method was analyzed using unpaired samples t{ssitic.

The result of the analysis is as follows:

Table IV. Summary Of T-Test Analysis Of Studentst&tion Scores
In The Hands-On Learning Strategy And Lecture Métho

Source N Mean Mean Difference SD df t Sig. (2-taitd
Hands-On Learning Strategy 107 34.617 11.607 13.581 203 6.190 000*
Lecture Method 98 23.010 13.223
*Significant; p < .05.
The result presented in Table IV shows a statilijic 3. Hypothesis Three

significant difference in the retention scores tfidents

taught topographical maps by hands-on learning cambr

and those taught by the lecture method (t = 6.198&; 203,

p < 0.05). This result indicates that students I t

experimental group achieved greater material rieterihan To test this hypothesis, the post test scores d¢ auad

the students in the control group. female students in the experimental group was stéijeto
inferential analysis using independent samples stt-te
statistic. The result is hereby presented in Table

There is no significant difference in the mean esoof
Male and Female students taught topographical rosirsg
Hands-On Learning Strategy.

Table V. Summary Of T-Test Analysis Of Male And FdenStudents’ Post Test Scores
In The Hands-On Learning Strategy

Source N Mean Mean Difference SD df t Sig. (2-taitd
Male 58 49.276 35 21268 10c o2 364
Female 49  52.776 17.852

Not Significant; p > .05.
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It could be observed from the analysis in Tableh¥t
there is no significant difference in the mean esoof
students taught topographic maps by hands-on tearni
strategy based on gender (t = -0.912, df = 105,>p0:05).
This implies that male and female students in the
experimental group did not differ significantly imean
achievement scores in topographical map studies.

4. Hypothesis Four

There is no significant interaction effect of treant and
gender on students’ achievements in topographicap m
studies.

Analysis of covariance was carried out to test this
hypothesis, in which the post-test scores of thalesits
were the dependent variables, treatment and getider
independent variables while pre-test scores were th
covariates. The result is hereby presented in Téble

Table VI. Summary Of Analysis Of Covariance Of haigtion Effect Of Treatment And Gender
On Students’ Achievements In Topographical Map etud

Source Typg Il Sum of df Mean Square F Sig. (2-tailed)
guares
Corrected Model 198.596 2 99.298 .596 .552
Intercept 18224.735 1 18224.735 109.298 .000
Pre-test 159.898 1 159.898 .959 .329
Treatment*Gender 51.994 1 51.994 312 577
Error 33682.156 202 166.743
Total 95391.000 205
Corrected Total 33880.751 204

Not Significant; p > 0.05.

Table VI shows no significant interaction effect of
treatment and gender on students’ achievement
topographical map studies. The facts emerging fitbm
table show that there exists no significant intgoac
between treatment and gender on student academic
achievement (F (1, 202) = 0.312, p > 0.05). Thiglies that
students’ gender was not sensitive to the treatment
administered that was why interaction did manifest.

in

IV. DISCUSSION

The discussion of the findings of this study cesmten
the four hypotheses that were tested in the stddpds-on
learning is increasingly becoming popular as amdatiffe
instructional strategy used in the field of scienaed
education in particular. The pre-test results efgtudents in
the experimental and control groups provides tleigas in
which it could be reasonably assumed that the stadead
equivalent entry behavior prior to treatment. Thessuit
indicates that there was no significant differeimcthe mean
scores of students in topographical map studiew poi the
treatment (t = -0.225; df = 203, p > 0.05).

A. Finding on the Effect of Hands-On Learning Strategy
and Lecture Method on Students’ Achievements in
Topographical Map Studies

From the statistical analysis of the Hypothesis, dhe
result revealed that there was a significant diffiee in the
mean scores of students taught topographical majpgy u
hands-on learning strategy and lecture method.stiments
taught wusing hands-on learning strategy achieved
significantly results than those taught using auezmethod
(t =11.595; df = 203, p < 0.05). This is in consnce with

the submission of [17] who found out that studentso
built the hands-on water purification system hadeaper
understanding of the concepts than the students hettb
lecture-based lessons. The finding also buttreHsats[6]
which showed that students exposed to topographiegls

by the hands-on approach performed significant ttren
students taught by conventional method. Furthermitrie
finding concurs with that of [13], who investigdtehe
effect of tutorial mode of Computer-Assisted Instion
(CAl) on students’ academic performance in prattica
geography in Nigeria and found out that there was a
significant difference in students' performance asqu to
topographical maps through computer assisted ict&bru
(Hands-On) and those exposed through conventional
method-Talk and Chalk.

B. Finding on the Effect of Hands-On Learning Strategy
and Lecture Method on Students’ Retention in
Topographical Map Studies

The result of this study showed that students taugh
topographical mapsusing hands-on learning strategy
achieved greater material retention that thosehiauging
lecture-based approach (t = 6.190; df = 203, p05)0.The
use of hands-on approach in teaching topographiegs
provided the students with a greater mastery oftepts
taught which reflected on their retention scordssTinding
is in consonance with that of [18] and [5]. Accawglito
these researchers, students who practice what réhey’
learning in a hands-on environment can often rethiae
and half times as much as opposed to just sittiraylecture
room and listening intently. The finding is alsocaigreement
with that of [19] who found out that students taugh
chemistry using active learning approach achieyegter
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retention of concepts than those taught using fectu
method.

C. Male and Female Students’
Topographical Map Studies

Achievements in

Result of this study shows that hands-on learning
strategy has no effect on gender. The result redehiat the
male and female students taught topographical maps
hands-on learning strategy achieved equal resultgt = -
0.912, df = 105, p = > 0.05). This finding is inns@nance
with that of [19] who found no significant differem in the
achievement of male and female students in chgmiShe
finding also concurs with that of [20], [21] and2]2who
found out that male and female students would ridérd
significantly in their performance scores when esqibto
treatment. This result is not in agreement with],[101],
[23] and [24] who reported that boys achieved bettian
girls and vice versa respectively. Thus, it candeeuced
that the use of hands-on learning strategy enhaticed
performance of both male and female students.

D. Finding on the Interaction Effect of Treatment and
Gender on Students’ Achievement in Topographicgl Ma
Studies

The finding of this study revealed that there was n
significant interaction effect of treatment and gender on
students’ achievements in topographical map studied,
202) = 0.312, p > 0.05). This result is in agreemwith the
findings of [25] [26] and [27] who found no sigrufint
treatment-gender  interaction effect on  students’
achievement. The result is in disagreement witHfitiings
of [28], [19] and [29] who found a significant ttezent-
gender interaction effect on students’ achievemadathis
goes to show that the gender of the students was no
sensitive to the treatment administered using hamds
learning strategies and traditional lecture method.

V. CONCLUSION

The study had shown that hands-on learning stratady
a significant effect on the students’ academic eanent
in topographical map studies. The hands-on learning
strategy appeared to be outstandingly more effedtan
the lecture method. Students taught topographicapsm
through hands-on approach achieved better reshlia t
those taught using lecture approach. The study falgod
out that hands-on learning strategy could promaotater
material retention of concepts in topographical rsalies.
This is so because students exposed to topographages
by hands-on learning approach achieved greater rialate
retention than those exposed through lecture metfibd
influence of gender on academic achievement taught
topographical maps by hands-on learning strategy med
significant. Similarly, the results of this studyopide
empirical evidence that students’ academic achiewern
topographical map studies depends on the method of
instruction adopted and not influenced by gendée SJtudy

has shown that gender (male/female) had no sigmific
effect on students’ achievement. It can therefore b
concluded that gender of students whether malemale,
does not seem to have any influence on the effantiss of
any of the treatments employed in the study. Thisam
indication that if both treatment/strategies areedus
effectively for male and female they are likely goduce
similar results. Therefore, hands-on learning stratcould

be employed by geography teachers in teaching
topographical maps in secondary schools in order to
remediate the difficulty of abstraction experienceg
students.

VI. RECOMMENDATIONS

Based on the educational implications of the resaft
this study, the following recommendations are made:
Since the use of hands-on learning strategy inhiagc
topographical maps has been found to enhance #igyqof
achievement in topographical map studies, geography
teachers should be encouraged to employ it morthén
teaching of the subject. By so doing, the achiewvdnud
students in the practical geography examinationsldco
improve.

Enlightenment campaign, workshops and seminars
should be organized for geography teachers by Hiduca
Authorities. These authorities include: Federal &tdte
Ministries of Education, institutes and Colleges of
Education etc. This could be done in order to ereat
awareness among geography teachers on the effidabg
strategies/methods and then sensitize them ondbptian
of the methods/strategies in teaching topograpinizgds.

The geography laboratory which serves as the ‘engiom’
for conducting practical works is very essential in
topographical map studies. Therefore, Nigerian ipubl
schools should be equipped with the necessarytfasibnd
the relevant instructional materials for conductprgctical
work sessions.
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