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ABSTRACT

the effects of mind mapping learning strategy on achievement in
basic science and technology among junior secondary school students in Niger State. The
design of the study was quasi-experimental; specifically the Pre-test, Post-test, Non
Equivalent Control Group Design. The sample consisted of one hundred and eleven junior
secondary school J.S.S II basic science and technology students (60 males and 51 females)
randomly drawn from two junior secondary schools in Niger State. Three research
questions and three hypotheses guided the study. The treatment consisted of teaching a
selected basic science and technology concepl to the experimental group using mind
mapping method while the control group was taught the same concept using the lecture
method. Basic science and technology achievement test (BSTAT) designed by the
researchers, was the instrument used for data collection. The data collected was analyzed
using mean and standard deviation to answer the research questions while Analysis of
covariance (ANCOVA) was used to ltest the hypotheses at 0.5 level of significance. The
results revealed that mind mapping method was more effective in fostering students’
cognitive achievement than the lecture method. The interaction effect between teaching
methods and gender of the subjects was not significant. Based on the findings of this study,
the use of mind mapping method to foster the psychomotor achievement in basic science
and technology students was recommended to basic science and technology teachers.
Keywords: Mind Mapping, Basic Science and Technology, Learning Strategy.

The study investigated

INTRODUCTION
Mind mapping strategy is one of the teachers' strategies in teaching. Not only Mind Maps show facts, but

also show the overall structure of a subject and the relative importance of individual parts of it. [t helps
students to associate ideas, think creatively, and make connections that might not otherwise make (Tony
Buzan, 2010). As Alamsyah (2009) explained that Mind maps work well as their visual design enables
students to see the relationship between ideas, and encourages them to group certain ideas together as they
. . . . L
proceed. M'md maps work especially well when created in groups, since the discussion this engenders aids
the production of ideas, and makes the task livelier and more enjoyable *The mind mapping strategy ¢4 be
used to explore almost any topics in writing and also used in every kind of ‘writing such as : parratiy¢-
descriptive, recount, persuasive, argumentative, essay etc. Students can improve their ideas and lend
themselves to discussing ideas in groups.
The mind mapping learning strategy approach is expected to enhance the learning of basic scicnce and
technology students in junior secondary schools.
r . e . .
0"6 the }deﬂfs,htealchmg m_ethod.s base::‘i on behavioural learning theory has been adopted to !
scdlence an ‘te.c podog) subjects in the junior secondary schools irrespective of the fact that techn
advancement in industry i : : g :
e el stry ijcqmlres lhat‘ students be. equipped with workplace basic skills such as !
[ o PACCO e ing and collaborative work skills which will make them adaptable to changes !
:)e:mir;u theorr ”;: tOhEPIS‘F'" (2014) lecture and demonstration methods which are based on beh?
g ¢ ar i i . : i
earning fee Y ehl € main tcac‘hmgjlearnmg methods employed for implementing the curriculum ! |
J \ ndary schools. Apart from the fact that these methods are teacher-centred students arc not ¢"*
enough opportunities to participate in the classroom instructi i ; odominam®?
ustih] teaching basic science. and om instruction. These methods which are pre el
¢ ¢ and technology in the junior secondary schools emphasize kno™ “~

transmission from the teacher to passi I 4
. ssive students and encourag STt e 1e. Dull?
Dimkavy. 2015). age rote memorization of fact (Boylc.

each basic
0|():_1|L"¢1
hinking
n wor
\ jourd
y the
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Besides, teaching methods whick . .

e learner from social in1€ECtimﬁdb?oiq&?dz beh‘:wloural l&?mmg theories are directed towards isolating
learmer 2nd the cbjective material being | edseem'g cr_iucanon 2s 2 one-on-one relationship between the
these methods in teaching basic science a.:adm (Epistein &_ Ryan 2014). The consequence of the use of
jenior secondary schools s that Stuc;-enxs it :ic;g;:l;g}’ﬂﬂ{bjecs. such 2s basic scitnc? and mchqolr;g_y in
Rusbult (2015) and Rojewski (2012) indicated . ret2in their Icarpmg and apply it in new situations.
behavioura! lezming theory do not adeguately equi 2t traditional teaching- leaming approaches based on
2nd problem solving skills, bur mirder{-;m ©'¥ €quip students with higher-order thinking skills, collaborative
oral discourse, auL‘;entic’situz:ed |‘ ERAES 'ea”“"% strategy approach does, Perhaps, if thinking skills,
coembined during instruction to teact pn CHA0ralive work and framing instructional techniques arc
—— de\-:!céinc students® thi {J '_“_ >_ClenC€ and technology in the junior secondary schools, it will
= S E At CunXing skills and problem solvinz abilities which in turn may help them
._."":"'..:\f L:-: fiarrzm% methods E_mplo_\:'.fd by teachers in the Junior secondary schools thus, seem inadequate
tor e,..x;_‘g:..;__fa.e ian.enrs mi}}"% basic science and tzchnology with the :»ork place basic skills required
x_:‘i:kgbqribs; d?e Jqu‘:mo‘ns 2s to whether beside the teacher-centered method there is no such
saching teshnique of mind mapping leaming strategy approach which can influence this ugly trend in the

subject

-

[ S

Purpese of the Study

. De'-:nm"e the achievement scores of students taught basic science and technology with mind
mapping leaming strategy approach and those taught using the conventional teaching methods

* Determine the psychomotor achievement scores of students taught basic science and technology
with mind mapping leaming strategy approach and those taught using the conventional teaching
methods

e Compare the cognitive achievement scores of boys and girls taught basic science and technology
using the mind mapping leaming strategy approach

Research Question
e What are the mean cognitive achievement scores students taught with the mind mapping leaming
strategy approach and those taught using the conventional teaching methods?
e  What are the mean psychomotor achievement scores students taught basic science and technology
with the mind mapping leaming stratzgy approach and those tzught using the conventional teaching
methods?

the mean cognitive achievement scores of boys and girls taught basic science and

e Whatare
technolosy with the mind mapping learning strategy 2pproach?

Hypothesis B _
» between the mean coznitive achicyement scores of students Laught

Ho.:  There is no sienificant difference ‘ j o st
sic science 2nd technolozy with the mind mapping lzaming strategy approach and those 2uzht

usinz comventional reaching methods. ) o .
! -z - 3 st h svchom chiey ement scores ents
Ho:  There is no siznificant difference between the mean psycho otor acf ; gh d. ; :
tzueht basic science 2nd technology with the mind mapping leaming stralegy approach and (hose
- s { 2z oY
S : =~ iy
tavsht wsing rional t2zching metnods. .
gt wsme the couven snitive achicy ement scores of boys

Ho-:  Therei sionificant difference berween the mean Co2 _ _
S g rechnology using the mind mapping leaming strateg

2nd girls taught basic science and techn

METHO LOGY . mecific desion was Pre-test Post-test. Non-
The ¢ : ci-Experimental. The specific coiy ‘

SFhen of ihis swdy wis e ed ou1 in Chachaga | ocal Gorvernment Arca of Nogar
Equivatens - ¥ - sy was carmed o E S ) )
(:._..\at.‘:t Control Group Design ﬂ‘.f'sllb Gonemment Areas The Chanchaga Loczl Gorernment -‘:rca
S22 The \lg“ Sracs 15 made vp of = 0Cas et populatson comprised of the voar DAD JuRIOT sCTONGEn
3 Consist of 17 senior secondan schools. The L7adt P f the Nizer State. This comprises the entire
(S, ,_.' 1oy sTdents @ Niger Seate « =4 e . el L —

>S 1) basic science and technology STUTE™ = (]SS II) students offcring basic wwemcr s

- ndomiv sclected from i

44 -
i3 co-oduanions!

oy SeConds

Co-educanonal. government J : SR
b .7 E i » 1. ~nnersl Of 41 sfuosTis * 4 2 arnled due 10 the
RERROEY 1 \irer State he sampic CLE25 \ -~ chools were randaeniy sampicd duc 10 Ihe

- - o "’ )

[P - - - ayemmenl AFE2. - — imental tment whily

"‘?-‘:2-’3 5{."-)":3 Ca".l."pih—ll.‘) LMI (J‘ ¢ Furw '-v-—-'g\' w2y .'!n:'.f?".-i "-":"Yf""’ tal treztme e

P " - o el ~FRONS SRS e L i nolod Lo
. mental nature of the study Owe of the > enbed 3 stream ol ) 8 1 swas rancomily samy
:."4" - —— N [ ol ('—»,n ,“'_;fﬂfr!\ sty o

© 9%er was for coatrol In cach of U
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eXpenmen - ; wsed for Zez oolleclion we 2,
ntal treatment 2nd costrol respectively. The msTum=T or eTOn s B g,

and Technology Ackievement Test (BSTAT) deveioped by The mrsesmiess. S3€ Simmergg, | 7

>0

- . " The 3 comsists of twen 20 nene - 3
especially in problem solving wers considersd The mswumsm 085 > (=2) Deme e,

. e “~igler
measure the levels of each. The fizms weT Mjﬂﬁf?‘—’: - 3" fm ::’"“": of 7'-';:;: :
experimenting. classifiing. obsening. 20d commuUDICERE Bil-'-u“"’ﬂ f:' ‘i __Im,:r.‘"m__“"" p
test. It was made up of two sections. The vzhidation of BSTAT 1006 T Z0NmWIms Dromsiure To,
validation of the BSTAT was accomplished by mzking sure fha The 1850 [Ems FEHEes S8 Siemfog
the test blue print. The first drz& of BSTAT consisting of 23 fiems W2s SUDIEESC 30 202 02 arlon 4y 40
it 10 tWO experts in (who zre familizr with Basic science 20d TiaoioEy) TN IUT T Deg -
Science Education. Federal Unhersin of Techaology. Mimmz Nigsr 312 200 T2 ome g
Department of Industrial 2nd technology Ednzation.  The scores obtzimes om0 D02 27 teminy
to determine the reliability coefficients of the instruments. Spln-half :':fr—_:"-__:_- LETITI0N was gyes
estimate the reliabiliy of BSTAT. The spin-half was done by spliming Dz 1250 T20 782 =0l ol
odd and even numbers. 40 scripts used in the triz] testing werz scored by The TREETTOET. TR st
were correlated using Spearman Rank Order Cosfficient of Corrzlztion. To2 sple-h2lf reheblity opedins
was found to be 0.93. The data for both prestest 2nd posiest were collotiel Immeloneh B
administration of BSTAT. The scores were recorded for anzhicel purposes. The 500res oizimes g
pre-test and post-test were analyzed vsing Mezn 20d Standard Deviztion 10 zovwer TF r=searth guesipy

while Analysis of Covariance (ANCOVA) was used 1o test the lnpotheses 21 0.05 Invel of simificemes

RESULTS
Research Question 1: What are the mean cognitive achievement scores studenrs tznzbr w75 fe i
mapping leaming strategy approach and those taught using the  conventionz! t=aching m=thnds”

Table 1: Mean and Standard Deviation for the Experimental 2nd Control Grozps

Pretest Postzst
Groups N  Mean Std. Mean Sud
Deviation Deviztion
Experimental 41 B.1463 291171 173639 2.7455
Control 70 7.1571 231339 10,6714 267420
Mean Difference .98920 6.69443

Table 1 shows that the experimental pre-test and post-test mean scores are 8.1463 2nd 173559 wis seandz
deviation scores of 2.9117] and of 2.74551 respectively. However the control oroun has pre-tas zad oo
test mean scores of 7.1571 and 106714 with standard deviations m; of 2 -1:7-.9 2md J&T
respectively. The mean difference for pre-test is 98920 and that of posttest is 6.69< 5.

S Questit_m 2: What are the mean psychomotor achievement scores smdenzdt;aug, t basic scoeace 8
and technology with the mind mapping leaming strategy approach and those taught wsing the comess
teaching methods? 2 g the com

Table 2: Mezn and Standard Deviation for " the Psychomotor Achievement Test

Pretest

rreest Posns
Groups Mean Std \:);:n * Sid

- 75— ) B e : .
Experimental 41 2492 T —[6)?69“(!“ <7 05 ll)f\sl_;ﬂm
—S2e .. _.626 57.05 .

COHII’OI 70 = - 23_12 5.25 5151 23.03
Mean 32.13 '
Difference - 28.39

Table 2 shows that lecture method group had a mes o c~iinl
pre-test and_a mean score of SI.S_I and standarg deviation of 23 03 ; and standard dcnfmon of :.-;t g
test mean dlffclrcncc' 0fq28_.39, mind mapping 'ciming strmcb 310 the post-test making 2 prt-:i 9-:;
standard deviation of 6 26 m'lhc pre-test and a postgeg mean i}’ ?P?ma(:h had a mean score of Y
a pre-test. post-test mean difference of 3212 2705 and standard deviation of 1© a2

with this result, beh lecture method and mind

N score of 23,12
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ing strategy approach are ive in i .

;;Ttl:fhnologiybugpme eﬁmtecf??;,ed":n;r;gir:w?g Stl,‘dcms psychomotor achicvement in basic science
. : : - g leaming strategy in i :

achievement in basic science and technology s higher than lghc lectugrz r:]"c"']f:cl;’fo‘”"g students psychomotor

Research Question 3: What are the mean cognitive achievement i '
science and technology with the mind mapping learning slrategyna;;(::;sc[(:g HENAACE S BB SR

Table 3: Mean and Standard Deviation for the Experimental and Control Groups across the Sex_

Pretest Posttest
Groups . N Mean Std. Mean Sd.
ﬁﬁﬁﬁﬁﬁﬁﬁ ﬁ_ - __Deviation ~ Deviation
_ Male 23 82174  2.64500 17.5217  2.72813
Experimental  Female 18 80556 329835  17.1667 283362
__._______Mean Difference A618 3550 7
Male 37 6.8378 223002  10.8919 2.13156
Control Female 33 7.5152 238644  10.4242  3.19208
Mean Difference -1.3226 T 4677 '

Table 3 shows that the pre-test mean scores and standard deviation score for the experimental male and
female are 8.2174 and 2.64500; 8.0556 and 3.29835 respectively. Similarly, the post-test means scores and
standard deviation scores for the experimental male and female are 17.5217 and 2.72813; 17.1667 and
2.83362 respectively. Also, the pre-test means scores and standard deviation scores for the control male and
female are 6.8378 and 2.23002; 7.5152 and 2.38644 respectively. Also, the post-test means scorcs and
standard deviation score for the control male and female are 10.8919 and 2.13156; 10.4242 and 3.19208
respectively. The mean difference for experimental pre-test and post-test are .1618 and .3550 respectively.
Finally, the mean differences for control pre-test and post-test are -1.3226 and .4677 respectively. _

Hypothesis N .
Ho,:  There is no significant difference between the mean cognitive achievement scores of students taught
basic science and technology with the mind mapping learning strategy approach and those taught

using conventional teaching methods. _ .
between the mean psychomotor achievement scores of students

Hoy:  There is no significant difference r | . ‘
taught basic science and technology with the mind mapping learning strategy approach and those

: i ing methods.
taught using the conventional teaching metho N - ‘ B
Ho,: Thegre is no significant difference between the mean cognitive achievement scores of boys

and girls taught basic science and technology using the mind mapping learning strategy

Table 3: Summary of ANCOVA table [ — =
Source Type I1l Sum  Df Mean F Sig.
of Squares Square
e " T 01 20 39133 .000
Corrected Model  1164.896(a) 4 :Z(;;s;o o 00D
Intercept 2007.870 | S y -
— 1.069 144 :
9 |
?mcs‘ :0?)63 065 I 1093.965 147.009 :)u(:
Sjroup 4.5 3{ | 4.532 609 ‘q‘;‘
i e 08 893
Group * Sex 134 ! ‘7'j‘:'
Error 788.798 106 :
Total 21131.000 [l
Corrected Total ~ 1953.694 1o
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1 00 for the methods, at 1 and | I.O degrees of freedom ©

vel earlier set for the hypothesis. Hence, the hyp"thesis )

between the science process skills acquisition test sq, I

practical activities method and those taugh, usir::

Table 3 shows that F (147.009) is significant 20 0
.05 significant le

This is because, .000 is less than _

not accepted. That is, there is significant difference D
of students taught basic science and technology using
lecture method. ) 0 the
Hypothesis 2: There is no significant difference betwee
science process skills acquisition test (BSTAT)
Table 5§ shows that F (.609) is not significant at 437 for.the sex,
is because. .437 is more than .05 significant level earlier set fo
accepted. That is, there is no significant difference between the ma
science process skills acquisition test (BSTAT)

Hypothesis 3: The interaction effect between teaching melho_ds and §
Table 3 shows that F (.018) is not significant at .893 for the interaction between groups and sex at | ang D)

dearees of freedom (Df). This is because, .893 is more than .05 .sig"iﬁu"lnt level earlier_sﬂ for the
hypothesis. Hence, the hypothesis is not rejected. That is, the interaction effect between teaching method,

and gender of the subject are not significant.

male and female students mean scores o
a

at 1 and 110 degrees of freedom (Dfy, ;.
r the hypothesis. Hence, the hypothes; !f
le and female student’s mean scores On‘:

nd gender of the subjects is not significap,

DISCUSSION OF FINDINGS
The data presented in Table | provided an
taught with mind mapping learning strategy approac

swer to research question one, finding revealed that studeni
h had a higher mean score than those students taugh

using the conventional teaching method in cognitive achievement test. In the same vein, the analysis of
covariance presented in Table 4 confirmed that (lie difference between the mean scores of students taught
with mind mapping learning strategy approach and conventional teaching method was significant. The
significant difference is attributed to the treatment given to the experimental group. This finding indicated
that the mind mapping leaming strategy approach has a positive effect on students cognitive achievement in
Basic science and technology. This implies that the mind mapping learning strategy approach (collaborative
learning, oral discourse, thinking skill, authentic task and learning frame) is more effective than the
conventional teaching method in enhancing students’ cognitive achievement in Basic science and
technology. The findings shows that mind mapping learning strategy approach has positive effect on
students achievement is similar to the finding of Epistien and Ryan (2014), who in (her study found out that
the adoption of mind mapping learning strategy approach in the teaching of basic science and technology
students improved the students’ achievement in electronics than the students taught with traditional
instructional method.
The analvsis of the result of the psychomotor achievement test presented in Table 3 which provided answer
to research question three showed that students taught with mind mapping learning strategy approach had 2
higher mean score than those students taught using the conventional teaching method in psychomotor
achievement test. The analysis of covariance presented in Table 2 confirmed that the difTerenc‘e between
mean score of the students in both groups was significant. These findings indicated that the mind mappin2
Iearping‘stratcg_v approach has a -posni\"e effect on technical college students psychomotor achievement n
Basic science gnd technology. This finding may be attributed to the fact that those students taught with mind
mapping learning strategy appr_oach engaged in an authentic task in an authentic environmént using red
:)':::;:l;ssu&ll aisn;zzlscigdorpﬁ?;ge;;i;;cohlaesa?neienrl astg;;etat deal written about authentic activities i rut;::
0TS TafEatie BetivitieS Syt h DErSITOETE, o e g o e P M CSORIT: According 10 R
e ything that students are expected to do. bevond getting input through readine
or listening. in order to learn. practice, apply, evaluate, or in any other wav g. ) p‘ - I';r content
Similarly. Abdullahi (2013) stated that authentic activities 'cncc;uran ¢ r.e‘spond m.a.urmu o tially-
ge and affirm learning but ¢sSERTT
they encourage the leamner to respond to the classroom teaching and learni |
The analysis of covariance between the mean scores of boy: and E'f_"lnnln.g rather lha.n.rcma‘m.p\::t.'munl o
presented on Table 3 showed that the null hypothesis was accc‘ ted g athL“i”ﬂi“"""“
ditference between the mean score of boys and girls in (lh?: . N i
mapping learning strategy approach instructional a;;pronch Alth
be higher than that of the girls as shown in Table 3, by lhc-
Similarly. the analysis of covariance of the mean s ; o =
test., presented in Table 3 showed that there was n;c:)izlﬂ‘:;::fz.(:nd girls in the psychomotor HC.. 0
and girls in the experimental group taught with the mind m‘ Hlerence between the mean seore o
approach in the psschomotor achievement test. Although, 1 ll'lllfl,mn
score of girls as shown in Table 3. but the difference w - o '

This mecans that there was 1

experimental group taught with th s

ough, the mean score of boys was (U }
y ficitt

difference was not high enough to be sig" al
; ” hieve!
| bo¥?

e 1

apping learning strategy approach. ins
1€ mean score of boys was higher than

. . o - ) = Nt
as notsignificant. The superiority ol the mean >
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boys over that of girls in bo .
g(l:' cx);)lnincd by lhc”l'uc( i l‘)l(l,“-:u u.)p,nIlch nchievement lest and the psychomotor nchievement test could
e thexa Suibiacts 2 ys ure naturnlly better and more interested In technical subjects than girls
since these subjects require more muscle power and nlot of netivities ‘

EDUCATIONAL IMPLICATIONS

The llll‘(flll};.\ of this study have some educational implications for students, tenchers and curriculum
planners. '

The findings of this study 'cull on the teachers to ndopt mind mapping method of teaching which is the
student centered method, .Sl'mlcnls learn better when they are Invulv‘c(l in the activity I'\clivily‘bxncd
methods enhance Iund'crs!undmg basic science and technology concept: | incrense tl Iilll t le
knowledge and skills in the learner, B e
"I:h'c h.ndmgs of this .s'u!dy C'.'IH on the curriculum planners to plan for conceptunl change over period of years,
Ilnsrls because Icurnulg m\fnlvc\' the restructuring of prior knowledge to gain n'cw ones for effective
l‘cnrnlng to take plucc. Therefore, since the use of mind mapping enhances students knowledpe and skills, it
mll'ows .llml curriculum planners can create the awareness of this method in tenchers by including it in the
basic science and technology curricula, Also, they should include within the existing subjects contents of the
basic science and lcc.:h{mlogy curriculum, some corresponding indigenous knowledge. They can do this by
re-examining the existing units of the subject matter taught in schools and identifying their corresponding
indigenous knowledge. This will make the teaching of basic science and technology interesting and more

meaningful to the students,

CONCLUSION
This study set out to determine the effects of mind mapping learning strategy on achicvement in basic

science and technology among junior secondary school students. Mind mapping used in this study greatly
affected the students learning of basic science and technology. This was reflected in the students’ cognitive
and psychomotor achievement of learning. In other words, students learnt Basic science and technology and
acquired psychomotor skills better when they were nllowed to participate actively in the classroom teaching
and learning by interacting with teacher, learning environment and their colleagues, work and learn together

o, students retained their learning for n longer time when they were allowed to think on
actical activities with real objects. It is hoped therefore,

that if the mind mapping lcarning stratcgy approach is taken into c.:nn.-;idcmlion‘ in the teaching of Basic
science and technology in the Junior secondary schools, students will grn('hmlc from the Junior secondary
schools with knowledge, psychomotor skills, strong problem solving, creative thinking, collaborative work.
and independent decision making skills which will .nmkc !hcm udupluhlc to lluf present and cnvuu.gcd
changes in the education, science and technology industries occasioned by science and technological

advancement. Consequently, the students will be able 1o improve on their learning and pass their
. 3 » s ; 5 . . g
te their own quoti 1o industrial development of this nation, and

examinations with better grades, contribu . I o
become employers of labour instead of hoping solely on paid employment.

in groups. Als rnin
possible solutions to a problem while engaging 1n pr

RECOMMENDATIONS Ny,
Based on the findings of this research, the following are FecOMMEREER: - I p—
o Ministry of Education and science educators should organize Workshops, SemImars anc corers ~|u
Minis ‘duc and ! epare the teachers on the
from lil)lllc 1o time for basic science and technology teachers. This is to preparc the teachers ‘I" 'l",
effecti of mind mapping in teaching basic science and technology, in order to sustain students
eclive use i .

el ondliET CE l"“fcl ”“"';-'-"“'I‘F:'“ Jopt the use of mind mapping instructional strateg,
o wchers should ac -

*  Basic science and technology teachers

0 teach basic science and technology | Technical School |
*  Federal Ministry of [-ducation, Science ant . " ::mlc \;illln vie
curriculum for basic science and technology progri
mstructional strategy npl"”-‘"—"' hould be (aught
*  Basic science and technology concepls “'“L”
. : qenee,
do science instead of learning about 8¢

Joard should consider review ol
W 1o incorporating mind mappine

with mind mapping so that the students wall
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