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Abstract

he study was designed to determine the effects of two models of mapping strategies
on students achievement, retention and interest in basic science and technology.

The research design for this study is quasi-experimental design using non-
equivalent group design. Three research questions and three hypotheses guided the
study.The population for the study comprises all the 24,469 students' from 30 co-education
junior secondary schools class two (JSSII) in Kontagora Educational zone of Niger state)
(Source; Niger State Ministry of Education Minna). Purposive sampling was used to obtain
four junior secondary schools that were used for the study. Two instruments were used in
collecting data for the study. The two instruments were designed by the researchers. The
instruments are Achievement Test on Basic Science and Technology (ATOBST) and
Interest Inventory on Basic Science and Technology (IIOBST).A trial test was used to
determine the reliability of the instruments (ATOBST, and IIOBST). Forty (40) students
were randomly selected for the trial test. The data collected were analyzed using mean and

dard deviation to answer the research questions and Analysis of covariance (ANCOVA)
5 level of significance. The results revealed that mind
tive achicvement than the

stan /
was uscd to test the hypotheses at 0.
mapping stratcgy was morc cffective in fostering students' cogni
nent mapping. Based on the findings, the use of mind mapping strategy to foster

argui
Jogy students was recommended to basic science

achievement in basic science and techno
and technology teachers.
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h‘“l‘::h\‘:c\‘nl years, academics and educators have
Bogun (o use soltware mapping lymls for
amimber o education-related PUIPOSES, 'l‘y;ncnlly..lhc
tooly are wned o help impart enitical and analytical
shilly o students, o enable students fo see
relationshipx between concepts, and also as o mc|ho'd
olasseasment. The commaon feature ofall these lou‘ls s
the use of diagrammatie relationships ul'lvnriuus kinds
mpreference o wntten or verbal deseriptions, Pictures
and staeneed dhagrams are thought to be more
comprehensible than just words, and a elearer way lu‘
tustrate understanding of complex topics. Variants of
these tools are available under  difTerent names:
" tmind mapping™ and “argument

coneept mappmp™,
mappig”,

The potential of these mapping for educational
purposes is only now starting to be realized. Argument
mapping has a different purpose entirely from mind
maps and - concept maps. Argument mapping s
concerned with explicating the inferential structure of
arguments, Where images and topics are the main
feature of associative connections, and coneepls are
the main feature of relationships, inferences are the key
feature of arguments, “Arguments™ arc understood in
the philosopher's sense of statements (“'premises™)
joined together to result in claims (“conclusions”)

Mind mappmg strategy is one of the teachers'
strategies in teaching, Not only does Mind Maps show
facts, buttalso show the overall structure of a subject
and the relative importance of individual parts of it, It
helps students to associate ideas, think creatively, and
make connections that they might not otherwise make
(Buzan, 2010).As Alamsyah (2009) explained, Mind
maps work well as their visual design enables students
to see the relationship between ideas, and cncourages
them to group certain ideas together as they proceed.
Mind maps work especially well when created in
Broups, smce the discussion aids the production of
ideas, and makes (he task livelier and more enjoyable,
The mind mapping strategy can be used (o explore
almost any topic such as : narrative, descriptive,
recounting, persuasive, argumentative, essay, ete. The
mind mapping leaming strategy 1s particularly useful
m - enhancing the leaming of basic science and
technology. Students can improve their ideas and lend
themselves to discussing ideas in groups.

Over the years, teaching  method based
behavioural learning theory have been
teach basic science and technolo
Juntor \ccqmlmy schools irrespective of the fact that
technological advancement in industry requires (hat
studenty be equipped with workplace basic skills such
as thinking <kills, problem solving and collaborative
work skills which will make them adaptable
mowork places /\u'nnlm;_z to |
(2014), lectre and demonsty
based on behavioural e

on
adopted to
Ry subjects in the

; tochanpes
) mstemand - Ryap
ahon method which ‘are
aming theories are 1)ye main
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tcaching/lcarning mcll_md_ cmPlo}’Cd’ for ‘“;}PICIWC"””E%
the curriculum in the junior scconddrylsc .00 S. Apan
from the fact that these method are lcachcr-ch_ﬂcrcd_
students arc not given 'cn()ugh opportunitics g
participate in classroom m§lrucl|0n_. rhcs; m?lh()d
which are predominantly us in teaching basic science
and tcchnology in the junior sccondary  schools
cmphasize knowledge transmission fronf the 3-c‘ac_hcr o
passive students and cncourage rote er]n—orxzathn of
facts (Boyle, Duffy .& Dunlcavy, 2015). Bcf’dc&
teaching mcthod whnch arc based on'bcha.vmura]
lcarning thcorics arc dlrcctqd towards isolating ic
lcarner from social intcraction 'and towards sccing
cducation as a onc-on-onc rc]ahor'xshlp l_ac(wccn the
Jearner and the objective material being leamed
Zpistcin& Ryan 2014). ) .
(rp]/b\chicvcr%cnt according to Adeycmi (2008) is the
scholastic standing of a student at a given moment. [t
has to do with the successful accor{lphshmcm of
goal(s). The purpose of testing an achxcvcmcm‘ i1s to
help the teacher and the students evaluate and estimate
the degree of success attained in learning a given
concepl.

Interest is an important varizble in leamning
because when one is interested in an activity, one is
likely to perform positively. Chukwu (2016) stated that
interest can be expressed through simple statement
made by individuals of their like and dislikes. Lack of
interest according to chukwu may be caused by
uninteresting teaching methods. Also Obodo (2012)
described interest as the attraction which forces or
compels a child to respond to a particular stimulus
This  point that a child develops interest if a
particular stimulus s attractive and arousing or
stimulating This shows that interest comes as a result
of cagemess to leamn not by force (Harbor Peters,
2014). The development of interest in basic science
and technology as an objective of the basic science and
technology teaching, may likely promote achievement
mthecourse,

The consequences of the use of these method in
teaching basic science ang technology in junior
Scc,o"d“r)’ _SCh00|s is that students are unable to retain
their learning andapply it in new situations. Rasbult
(201 5.) and Rojewskj (2014) indicated that traditionz]
teaching- learning approaches based on behavioural
Igammg thcorx do not adcqualcly cquip students with
e kg il Collsborsc snd i
loes L‘IJ.. ha 5'. ut m’.nd _Mapping leaming Stralcgy
fnml.'. 14PS, f thinking skills, oral discourse.
e kriny. ot
INstruction 1o teach ; ’,-ChnyQucs are combined dunng
Junior scconda : '-Id‘-lc 5C!(:ncg and !cchnology - _me
students' llnul:l'r:gs:k]i(l)lols' i1 will assist in dcvclog:p;’
which in (e ma); hc]‘s e sbtien SOlv"?g abilitics

P them improve their lezming
lCﬂClling Slr;_ﬂcg:,f cmplo:"cd b_-

capabilities dye 1 the
teachers jn (e Junior s¢condary schools thus, seem
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mnzdequate for cquipping the students studying basic
science and technology with the workplace basic skills
required for work.

Purpose of the Study
The main purpose of this study is to determine the
effect of Mind Mapping and Argument Mapping
strategy on achievement, retention and interest in
Basic Science and Technology among junior
secondary school students in Niger State,
Specifically the objectives arc to:

1. Determine the cffect of Mind Mapping (MM)
strategy on the mean achievement score of
secondary school students in Basic Science and
Technology compared to those taught the same
Basic Science and Technology using Argument
Mazpping?

2. Determine the effect of Mind Mapping strategy on
the mean retention score of secondary school
students in Basic Science and Technology
compared to those taught the same Basic Scicnce
and Technology using the Argument Mapping.

3. Determine the cffect of Mind Mapping and
Argument Mappingstrategy on the mean interest
score of secondary school students in Basic
Science znd Technology compared to thosc taught
the same Basic Science and Technology using the
Argument Mzpping.

Research Questions
The following research questions will guide the

:

1. What is the mean achievement score of secondary
school students taught Basic Science and
Technology using the Mind Mapping stratcgy
compared to those taught the same Basic Scicnce
and Technology using Argument Mapping?

2. What is the mean retention score of students taught
Basic Science and Technology using the Mind
Mappingstrategy compared to those taught the
same Basic Science and Technology using the
Argument Mapping?

3. What 1s the mean interest score of students taught
Basic Science and Technology using the Mind
Mapping strategy compared to those taught the
same Basic Scaence and Technology using
Argument Mapping?

Hypotheses
The following null hypotheses were formulated

tested 210.05 level of significance.

Ho,: There 15 no sigmificant difference in the mean
achicvemnent score of secondary school students
tzught Basic Science and Technology using Mind
Mapping strategy and those taught the same Basic
Science and Technology using Argument
Mapping

Ho,: There 15 no sigmficant difference in the mean

retention score of students taught Basic Science
and Technology using the Mind Mapping strategy
and those taught the same Basic Science and
Technology using the Argument Mapping.
Ho:There is no significant difference in the mean
interest score of students taught Basic Science and
Technology using the Mind Mapping strategy and
those taught the same Basic Science and
Technology using Argument Mapping.

Research Methods

The rescarch design for this study s quasi-
cxperimental design using non- cquivalent group
design, The study was conducted in Niger state
because the state is one of the states where students’
poor performance in Basic Science and Technology
was repeatedly reported by NECO & Niger State
Ministry of Education, 2013-2015. The population for
the study comprises all the 24,469 students' from 30
co-cducation junior sccondary schools class two
(JSSII) in Kontagora Educational zone of Niger state)
(Source; Niger State Ministry of Education Minna).
Purposive sampling was used to obtain four junior
secondary schools that were used for the study, Two
instruments were used in collecting data for the study.
The two instruments were designed by the rescarchers,
The instruments are Achicvement Test on Basic
Science and  Technology(ATOBST) and Interest
Inventory on Basic Science and Technology
(HOBST).In order to obtain standardized
Achievement test on Basic Science and Technology
(ATOBST) and Interest Inventory on Basic Science
and Technology (HHOBST) instruments developed by
the rescarcher were subjected to face and contents
validitics, The validity of the instruments ATOBST
and (ITOBST) were determined by three experts in
Basic Science and Technology Education experts in
Industrial and Technology Education Department
Federal University of Technology Minna and four
Basic Science and Technology teachers from
sccondary schools in Minna, NigerState. Necessary
amendments were made on the instruments based on
their suggestions. A trial test was used to determine the
reliability of the instruments (ATOBST, and 11OBST).
Forty (40) students were randomly selected for the trial
test from Government Secondary School, Kuta (JSSII)
classes 1n Shiroro Local Government of Niger State,
This school was not used n the actual swdy. The
students usced in the trial test study are similar in terms
of age. Also, the teaching facilitics and environmental
conditions arc ssmilar (o the students that were used in
the actual study The Instruments were personally
admimistered by the rescarchers with the help of some
rescarch  assistants who are Basic Science  and
Technology teachers in the schools ivolved in the
study. The Mind Mappmg and Argument mapping
groups were taught the concept of Basic Science and
Technology for four weeks. The Mind Mapping group
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was taught Basie Science and Technology using Mind
anpin\g and Argument mappingstrategy and llu
Argument mapping group was tught same Basic
Science and Technology using the Argument Muppl‘ng.
The subjects  (students)  were pre-tested betore
treatment using ATOBST and HOBST In order to be
sure of the equivalent level of the students and at the
end the two groups were post tested using the same
mstruments used in the pre-test (ATOBST and
HOBST). Finally, the students were post tested afler
four weeks of pre-test. The data collected for the study
were analysed using Meanand Standard deviation o
answer the research questions while Analysis of
covanance (ANCOVA) statistics with the aid ol
Computer Staustical Strategy for Social Sciences
(SPSS) was used to test the hypotheses formulated at
0.05 level of significance.

school students t
using

t 2as
Argument Mapping '

Results
Research Question 1

What is the mean achievement score of secandyy
aught Basic Science and lcchnulng
(he Mind Mapping striategy compared 1o thg

aught the samce Basic Science and Technology using
\

Table 1: Mean and Standard Deviation Scores of the Achievement Scores for Mind Mapping and

Argument Mapping

Pre - Test Post - Test
Groups N Mean (X) S.D Mean (_X—) S.D Mean Gain
Mind  Mapping 157 26.86 S.4 860.25 1.22 33.39
Argument Mapping 143 30.24 9.27 31.15 1.04 0.91

Table 1 shows mean and standard deviation of the
achievement scores for Mind Mapping and Argument
Mapping groups. From the result, the mean and
standard deviation of pre-test and post-test scores of
the Mind Mapping group are 26.86 £8.48 and 60.25 +
1.22 respectively. This gives a mean gain score of
33.39 in favour of post-test. Similarly, the mean and
standard deviation of pre-test and post-test scores of
the Argument Mapping group are 30.24 927 and
31.15 = 1.04 respectively. The Mind Mapping group
had a pre-test / post-test mean gain of 33.39 which is
higher than that of the Argument Mapping group with a
mean gain difference of 32.48. This indicated that the

Table 2: Mean and Standard Deviation

Mind Mapping group which were taught with Mind
Mapping strategy achicved higher than the Argument
Mapping group taught using Argument Mapping.

Research Question 2

Whatis the mean retention score of students taught
Basic Science and Technology using the Mind
Mapping stratcgy compared to those taught the same

annc. Science and Technology using Argument
Mapping?

Scores of the Retention & .
Mapping Groups tention Scores for Mind Mapping and Argument

v I

Post - Test Retention
Groups N Mean (X) :

) 14 S.D n (N .
Mind Mapping 157 6025 T “:t“'" (X) S.D Mean Gain
Argument mapping 143 3115 10, ;: :q‘ 1.7 89.6
. RALEL Ry 98
63.3 I
26
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Table 2 shows mcan and standard deviation of the
retention scores for Mind Mapping and Argument
mapping groups. From the result, the mean and
standard deviaton of post-test and retention scores ol
the Mind Mapping group arc 60.25 £1.22 and 69.94 L
11.78 respectively. The mean retention score (69.94) is
higher than that of the post-test mean score (60.25).
This gives a mean gam score of 9.69 from retention.
Howcver, the mean and standard deviation of post-test
and retention scores of the Argument mapping group
arc 31.15 £1.04 and 34.48 £ 9.86 respectively. The
mcan retention scorc (34.4R8) is higher than that of the
post-test (31.15). This gives a mean retention gain of
3.33 which is less than the mean retention gain of the
Mind Mapping group (9.69) winh a mcan gain
difference of 3.36. This indicated that the Mind

Mapping group taught using Mind Mapping stratcgy
retained more than the Argument mapping group
taughtusing Argument Mapping.

Rescarch Question 3

What s the mean interest score of students taught
Basic Scicnce and Technology using the Mind
Mapping strategy compared to those taught the same
Basic Science and Technology using Argument

Mapping?

Table 3: Mcan and Standard Deviation Scores of the Interest Scores for Mind Mapping and Argument

Mapping Groups
Pre - Test Post - Test
Groups N Mean (X) S.D Mean (X) S.D Mean Gain
Mind Mapping 157 49.56 5.38 69.58 4.4 220.0 2
Argument mapping 143 31.15 5.45 50.23 5.6 40.0 7

Table 3 shows mean and standard deviation of the
interest scores for Mind Mapping and Argument
mapping groups. From the result, the mean and
standard deviation of pre-test and post-test scores of
the Mind Mapping group is 49.56 £5.38 and 69.58 +
4.42 respectuively. This gives a mean gain score of
20 02 in favour of post-test. Similarly, the mean and
standard deviation of pre-test and post-test scores of
the Arpument mapping groupis 31.1525.45and 50.23
4+ 564 respectively. The Mind Mapping group had a
pre-test / post-test mean gain of 20 02 which is higher
than that of the Argument mapping group with mean
gain difference of 19.95. This indicated that the Mind
Mapping group which were taught with Mind

Mapping strategy have morc interest than the
Argument mapping group taught using Argument
Mapping.

Hypothesis

Ho,: There is no significant diffcrence in the mean
achicvement scores of sccondary school students
taught Basic Science and Technology using the Mind
Mapping strategy and those taucht the same Basic
Science and Technology using the Argument

mapping.

Table 4: ANCOVA Result of Mind Mapping and Argument Mapping Group

Source Type Il Sum , Mecan )

Square df .Squaln- F Sig.
Corrected Model 63543 AR 2 31771.742 245129 000
Pretest 166 991 I 166 991 | I8% 247
Treatment 59947615 | 50947.625 462 814 000
Frror 1494 933 207 120611}
Corrected Total 10203K 417 200

3 Adjustcd value
27
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Table 4 reveals that the main effect treatment of
secondary school students taught Basic Science and
Technology using the Mind Mappingstrateey (Mind
Mapping) and thosc taught the same Basic Science
and Technology using the Argument Mapping (AM)
produced F = 462.314 and this valuc 1s significant at
0.000. The value of F is cqually significant at 0.05.
Thatis(p=0.000; p<0.05). The treatment using Mind
Mappingstrategy produced significant difference on
achievement, hence the hypothesis which states that
there 1s no significant difference in the mean
achicvement score of sccondary school students
taught Basic Science and Technology using the Mind
Mappingstrategy and those taught the same Basic

Science and Technology using the Argumeny \y
method was therefore rejected.
Ho.: There 1~ no significant difference in )

dPping

I Mean
retention scores of students taught Basie Seienee angd
Technology usmg the Mind Mappingstraiey and
those taught the same Basic Science and Techng),

. 2y
using the Argument Mapping.

Table 5: ANCOVA Result of the Mean Retention Score of Mind Mapping and Argument Mapping Group

Source Type U1 Sum Mean 3
Square dar Square F Sia.

Corrected Model 55967.3511 4 13991 838 117.617 .000

Posttest(covariate) 5462.146 1 $462.146 45915 .000

Group 681.681 1 681.681 5.730 017

Error 35093.565 295 118.961

Corrected Total 91060.917 299

a: Adjusted value

Table 5 reveals the main effect treatment on
retention score of students taught Basic Scicnce and
Technology using the Mind Mappingstrategy (MM)
and thosc taught the same Basic Science and
Technology using Argument Mapping (AM) produced
F = 5.730 and this value is significant at 0.0]7. The
value of F is cqually significant at 0.05. That is (p=
0.017; p < 0.05). The treatment using Mind Mapping
and Argument Mapping significant difference on
retention. Hence, the hypothesis two which states that
there is no significant difference in the mean retention
scorc of students taught Basic Science and Technology

Table 6: ANCOVA Result of the Mean Interest Score of Mingd

using the Mind Mappingstrategy and those taught the

same Basic Science

and Technology using Argument

Mapping was therefore rejected.

Ho,: There is no signific

ant difference in the mean

Interest score of students taught Basic Science and

Technology using the Mind

Mappingstrategy and

lhgsc taught the same Basic Science and Technology
using Argument Mapping.

Mapping and Argument Mapping Group

Source Type 111 Sum W\» —
Square & s
q dr Square F Sia
Corrected Model 71981 4 17.995 .
. - 303.550 .000
gretesl .l_az(l)o 1 321 5411 021
rou ) ’ o
. P 1 1.200 5 000
Error 17.48% 295 ¢ <0240 ’
.03
Corrected Total 89.469 299 >
a: Adjusted value \ —_—
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Table 6 reveals that the main cffcct treatment of
interest score of students taught Basic Science and
Technology using the Mind Mappingstrategy and
those taught the same Basic Science and Technology
using the Argument Mapping produced F = 20.240 and
this valuc is significant at 0.000. The valuc of F i1s
equally significantat 0.05. Thatis (p=0.000; p<0.05).
The treatment using computer strategy produced
significant difference on intcrest, hence the hypothesis
which states that there is no significant difference in
the mean interest score of students taught Basic
Science and Technology using thc Mind
Mappingstrategy and thosc taught the same Basic
Scicnce and Technology using Argument Mapping
was therefore rejected.

Discussions of Findings

The results in table 1 show the post-test mean
achicvement score of students taught with Mind
Mappingstrategy (Mind Mapping Group) is higher
than the post-test mean achicvement score of students
taught with Argument Mapping (Argument mapping
Group). This is further confirmed by the resultin table
7 which revealed that the achievement of Mind
Mapping and Argument mapping groups differ
significantly. The result indicated that treatment using
Mind Mappingstrategy produced significant
difference on students' achicvement in Basic Science
and Technology. Alamsyah (2009) pointed out that
introduction of suitable instructional materials like
Mind Mappingstrategy arc likely solution to poor
achicvement of students in Basic Science and
Technology. This result is in support of Chukwu,
(2016), Obodo (2012) and Abdullahi (2015) who
showed that the achievement of students exposed to
Mind Mappingwas better than their countcrparts
exposed to conventional classroom instruction.

The results in table 2 show the post-post-tcst mean
retention score of students taught with Mind
Mappingstrategy (Mind Mapping Group) is higher
than the post-post-test mean retention score of students
taught with traditional teaching method (Argument
mapping Group). This is further confirmed by the
result in table 8 which revealed that the retention of
Mind Mapping and Argument mapping groups differs
significantly. The result indicated that trcatment using
Mind Mappingstrategy produced significant
difference on students' retention in Basic Science and
Technology. This result agrecs with Cheminson (2014)
who reported that students taught with Mind
Mappingstrategy retained more than students taught
with the conventional method. More so, Obodo (2012),
obscrved that students who used Mind Mapping
method retaincd more than students who used
conventional method.

The results in Table 3 show the post-test mean interest
score of students taught with Mind ts' interest in Basic

29

Science and Technology through the concept mapping
technique, and Chukwu (2016) who used logo and
basic programmes to ascertain junior secondary school
one student's interest in geometry and found that there
was an improvement in the student's interest in Basic
Scicnce and Technology.

Mappingstrategy (Mind Mapping Group) 1s higher
than the post-test mean interest score of students taught
with traditional tcaching method (Argument mapping
Group). This is further confirmed by the resultin table
6 which indicated that the interest of Mind Mapping
and Argumcnt mapping groups differs significantly.
The result revealed that treatment using Mind
Mappingstrategy produced significant difference on
students’ interest in Basic Science and Technology.
This result agrees with Chukwu (2016) who carried out
a research and found out that learning resulting from
sceing is 75%, which is in support of the use of Mind
Mappingstratcgy 10 arousc students' interest. That is
visual materials supported by audio and animations are
more cflective on students’ achicvement and mterest.
This result is also in support of Abdullahi (2015) who
carricd out a rescarch on improving students’ interest in
Basic Scicnce and Technology through the concept
mapping technique, and Chukwu (2016) who used
logo and basic programmes (0 asccrtain junior
sccondary school onc student's interest in geomeltry
and found that there was an improvement in the
student's interest in Basic Science and Technology.

Educational Implication of the Study

The results of this study have implications to the
teacher in the sense that the tcacher will now know that
using Mind Mapping strategy for tcaching and
lcaming is better than using Argument Mapping.
Therefore, teachers should apply this knowledge from
the findings of this research in their tcachings.

Since there is a positive cffect on the use of Mind
Mappingstrategy from the results of this study, State
and Federal ministrics of Education should organize
seminars and workshops to keep tcachers, textbook
authors and curriculum planncrs on feet with various
ways of developing Mind Mappingstratcgy and using
Mind Mapping for effective teaching and learning of
Basic Science and Technology.

The findings from this study also calls for a critical
review of the secondary school Basic Science and
Technology curriculum with the aim of including M ind
Mapping in classroom teaching and learning, this
could also provide an alternative instructional mcthod
that could be employed by teachers to enhance gender
equity in Basic Science and Technology achievement,
retention and interest. Finally, other rescarchers will
use these findings as reference point for other studies.

Conclusion
The following conclusions were made based on
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the findings of this study. The result of this sudy
provides empinical evidence that the wse of Mind
Mappingstrategy enhanced students  achicverment,
retention and interest in Basie Scrence and Technology
more than the use of Argument Mapping,

Secondly, students taupht $asic Serence and
Technology with the use of Mind ."/l;qmm;/,:fr:zm;{"/
(Mind Mzapping group) performed better than their
counterpart taught same Basie Science and
Technology wusing Argument Mapping. Female
students performed higher than male students in the
ATOBST, RETOST znd HOBST. There was no
significant difference in gender achievernent and
retention of student tzught Basic Science and
Technology with Mind Mappingstrateyy, This implies
that gender has no significznt effect on zhievemen
and retention of students in Basic Science znd
Technology but there was 2 sgnificanm difference in
gender interest of students tzught Basic Science znd
Technology with Mind Mappingsteateay, Therefore,
the use of Mind Mzppingsterzteyy enbanced the
teaching znd learning of Basic Science and
Technology.

Recommendations
The following recommendations were mzde baved on
the findings of this study,
1. Smnce the use of Mind mEpping straeyy enhances
achicvement, retention znd interest of students in
Basic Science and T shnclogy, the Pasic Science
and Technology teschers shonld e it as one of the
stracges W be employed in classroom tezching
and learming
Workshops / Seminars should be oegznized by the
Government for §izsic Science znd T echnclogy
teachers 0 enable them lesrn bury 0 ime Mind
Mzpping 1n teacking Basic Sciepce znd
Techaology.
Texthook writers shopdd
waChercentred 1) leprpeey cersed ztiyities that
w3l prossate lewtmony try denng such s the e of
M md’ ) !»!zepmzu!z!zzzn 1 the teaches's
pIEL e s ot
Curricubosmn  deyel s o 2o
#nl‘sdcﬁ:;érf!;;?;; :'-i: :f: oy s
- =7 51 bring s
ERpOVEITL 3 Learmng, RAFIARUA A Critsenl
Conlany, profofienn sipy #R =l patorrmance sty
55 vtadent s smn, G Cevicngopy. ’

References
fbduliat 1§ 12115, Fflectove lewtsny
al practoe ¥adeons Warner;

it emphasiy fremn

Prciples

Adeyemi. T 0 (26557 5 Predicting Wisdeng’s
prlonmatcn ey MUY Cartific e
Frommectam w (mdey St Wiyeria Humony,

wnd o vl scswrees jrmrnal 3 5y 06,94

w0

Plamayah, M. (JAF) (.‘nm.ry;lmzllmlr‘n:r of Mindg
Mupyningg tea hing strategy. S gnde $or effecy,.,
classsoom apsteuction, Joutnal o Pesgy, o
Sotenee Teackhing pl 23127,

Vurfle, §.. A, Duffy, T, ff/..f)imlt,.;;'/yd K. (s,
Leatning styles and  acadermnse outenpe The
validity and wtilsty of vesmants Invertiory o
Jearning style in alsrtish gher education ity
Lritish Journal of Educational Psyeholey, 717 )
2672910,

RN

Suzan, T, (2000).bukuPstar Min Mappin
Untuk finak Sakanta: VI GramnedialVustay a0,

Chulewu, 1O, (2016). Effect of Selected games o
Prisnary School Pupils’ Achicvernent and Interesy
in suttraction Opersation Unpublished 14 1)
Thesis Faculty of Fducation (N M,

Cleminson, A (2014), Fatzablishing an epistemnological
base for scicnce teaching inthe Iight of
comternporary notions of the nature of scienoe 2o
of herw childrenlearn science. Journal uf Pesearch
Setence Teaching 27(5): 429-441,

Demmernt, K. 1. (2011 ). Imnproving  acadesnic
performance amony native Americanstudents; A
Peview of the Pescarch | Merature, Petsicved

Mazrch 20,2016 from Ittt wrvrm, aor.com/pdf

Epistein, M., & Pyan,

I. (2014).Mind Mapping
|easning

Strateyy, Vetrieved March 12, 2016,

r O 41
hittp//f- www.scholar/lib,.ve, odu/ejournal fljefite-y
Tnilepisteinjte-vi 9nl i

Federal Ministry  of Education (2011), Nations!
Master-plan  for Technical and Vocationsl
Developrnent in Nigeniz in the 21" Century with
the: Blue Print for thelecade 2010, Atuja, FME.

Fedaral Misistey of Education (2014) Technical a0
Yocatumal education Development in Nigerna in

the 21° century with the blue-print for the Decade
20052010,

exrles, 1§ (2012). Pelationsh
effectivenens #d goup discussions in S5
Practicsl “ericultural science in Imo

t‘;ﬂc l/n/mhlnhwl ME [ Thesis, Imo state
TEversty, Cryepyy.

p between teacher

Pastmits, ¢

e, (20115 Thanksng
" ARTERIng fop Statnenonys,
201 ¢ |

skills mn education:
Ketneved Apnit 2 1,
from

Scanned with CamScanner



Joosstansid wof Bosncde o Svacine Vowarbistinal pigh Loigdoeitiig T hisdiey |
Y ‘

Wp/Z wwaw.iae e doedu/ape/minte it e i
thinkingskiUs pdt

Rojewski, W, 10 (2000, Preparing the work toee ol
tomorrow: A conceptual mework e viee ani
feehnical  educanion Jowrnal of Tocational
lducation Reveareh Rotrieved Nag h, 2005 hom
hllp.'//n'\\'w.w'Imim‘.Ilh\'l‘wH/-i'/mu iy N
Zal/rojewshihilml,

Scanned with CamScanner



