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Abstract

This study investigated the effects of Mind Map
secondary school biology students'academic ac
Nigeria. A pretest posttest control quasi experimen

research questions were answered and two researcii|
at 0.05 level of significance. Simple random sampling was used to select two secondary

schools in Minna Metropolis which were randomly assigned to experimental and control group.
A total of 105 senior secondary school Il students consisting of 56 females and 49 males were
used for the study. The biology achievement test in evolution (BATE) developed by the
researcher was the instrument used for data collection. It was validated and tested for reliability
using Crombach alpha. A reliability coefficient of 0.76 was obtained. Pretest was given to the
two groups before the treatment to know their entry behavior. Posttest was given to the two
groups after being taught evolution concepts for four consecutive periods to test for their
academic achievement. The results shows that the group taught using MMIA (experimental
group) performed better than students taught with the conventional lecture method which is the
control group. On the gender related issue, there was no significant difference in the mean
scores of male and female students taught using MMIA. Based on the findings, it was
recommended that the use of MMIA should be encouraged in teaching and learning of biology
and other subjects because of its positive effects on boosting students' academic
achievernent.

ping Instructional Approach (MMIA ). on senior
hievement in evolution in Minna, Niger State,
tal design was adopted for the study. Two
h hypotheses were formulated and tested

Introduction

Teachers as transmitters of knowledge have had to develop, modify, improve and refine their
approach sot als tcsj effe_ctlivsiy and :fﬁciently deliver instruction. Technological advancement,
environmental and social changes have increased the nee

of delivering instruction as the traditional approach wﬁizgr it:atg;i:eiocaednotgigjm?s,e:;‘ggz
students passive listeners in the learning process (Al-jarf, 2009). Active learni when
students are doing things and thinking about what they are doing and Ing occurs wh
happens when students integrate new information into what they al meaningful learning
2013). Through active learning students are €ngaged in series of ay _a.rgady know (Ado_dO,
discussing and writing, which also increases students' motivationCttI(\)nt;:;riuCgtiéersfsdsz;

receive immediate feedback from their instructors 3 i
, . nd o L
(analysis, synthesis and evaluation). are involved in higher order thinking

Scientific researchers have identified various areas of the brain and
nd ext

areas, through their exploration, teachers have utilizeq ensively explored these

learning in the classroom (Trevino, 2005). The eduCtheinformation gained to help students
challenges ranging from lack of infrastructures

|ac|§t'§Pa' Sector is faced with numerous
in bioloeqmpment' inadequate teaching
West Afrgy e thfe years, just like other
passed 'Can Examinations Council Annual

€d biology at credit level and above




€asy for students'. Similarly, Achor (2014)

jevements in sci : _ Cience education contribute to students' poor
achie €nce SUbJects-such as biology. Parikh (2016) posited that prevailing

i racti ;
teacl'il\llggthzlealrf;e;rsdgf?okt. aCUVe‘Y Involve the learners in the learning process and seem to
a oKing partin their learning, thus, affecting their performances.

In the midst of all these challenges, the teacher is expected to perform efficiently. Individual
dlffergnces among students have |ed the teachers to explore various teaching methods to meet
th.e diverse needs. Teachers are €xpected to perform optimally and exhibit quality teaching
with all_thES”e tools and demands. Now the question is “how can a teacher deliver effective
mstructlpn? Thg use o'f graphic organizers is of old history, trees, graphs and radial maps and
oth'er vusu_a| higrarchles have been in use for centuries, used in learning memory,
brainstorming, visual thinking; problem solving etc. A graphic organizer is simply a graphical or
spatial representation of te

. : Xt ancepts. It is an instructional tool that can help students to
organize, structure the information and concept to relate with other concepts (Syaza, 2010).

Graphic organizers are visual displays teachers use to organize information in a manner that
makes the information easier to understand. Ausubel (1969) an educational psychologist saw
the primary responsibility of the educator as the presentation of learning materials in a
meaningful form not as a list of facts (Hector, 2011). He indicated that educators must find
procedures that allow the learner to tie new knowledge into their prior cognitive structure. He
proposed visual mapping as a tool per excellence to promote meaningful learning.

There are various graphic organizers used for effective instructional delivery but for the
purpose of this study, the researcher will be using mind mapping and its effect on students'
achievement. The origin of mind mapping instructional approach is accredited to Tony Buzan
who in 1970 was having difficulty in the world of education and this led him to explore his
strengths and was able to come up with a method to improve his learning and he termed this
method “Mind Mapping”. Mind mapping is the graphical representation of text content, it has
been proposed as a technique to brainstorm and summarize information as well as a study
method (Hector, 2011). (Buzan & Buzan (2006) stated that a mind map is a powerful graphic
organizer of ideas which provides a universal key to unlock the potential of the individual brain.
Buzan emphasized that, typical note taking is linear while thinking involves an interlinked
network. Furthermore, note taking emphasizes the verbal components (a left brain process)
. while ignoring imagery (a right brain process). He concluded that mind maps tap into the non-
| linear thinking process and potentiates learning by using both the left and right brain
capacities. The mind mapping technique is aimed at activating both hemisphere of the brain.
Mind maps are useful for helping young students with the process of building conceptual
understanding of content and promoting achievement (Ab|-ei-Mon§ & Khali;k, 2008). By using
mind maps instead of traditional methods, students are able to visualize links between non-

linear ideas which in turn provide for creativity and meaningful learning (Carlson & Daniel,
2011),

Achi in bi ver the years, just like other science subjects, have been poor. For
exg:i\;glaen? ?r?és\/l\?estl(ﬁ?gzaﬁ ExaminYdtions Council Annual Reports show that less than 50% of
candidates passed biology at credit level and above between 2Q10 and 2016 (Abdpol, 2016).
Shodeinde & Adodo, (2013) posited a reason for these poor achlevemeqts. A)ccpr|dmg to them
the instructional strategies adopted by teachers do not make the learning of bnonogy_eagy for
students'. Similarly, Al-jarf, (2009) identified that the methqu used l?y teachers of science
education contribute to students' poor achievements in science subjects such as biclogy

P8) 143

Generated by CamScanner




u ournal o 1 “ s N R 2 %
h logy Alﬂt]lematlcs and Educauo” 0051 AlLD)I 14 (2) ]U E 01;}
l ! [SCienCe, echnhno /

. i involve the learners ;
fchor (2014) posited that prevalling teaching practices d2 7 CrﬁnagC tglavaerltym their learning, thys.
the learning process and seem to deprive the learners 0 s to make their teaching engagingl
affecting their performances. Educators Iookin_g for new way peye: the fesehing and Ieaminé
active and students centered can use mapping tools to achi that compliments or take the
goals. Teachers can visually engage students by making maps
Place of auditory and written information (Al-jarf, 2009).

Statement ofthe Problem TR T,

The traditional approach to teaching which has been in use for centunis(ljr;\;tzlsvao‘ht;]zgags;er
of information from the teacher who is more or less like a sage to stu ively involved i the
receptacles. These students who have become passive listeners are nqt actlyelysl? Teac:henr e
teaching and learning process therefore interest in the lesson most tques IS 3 bl 3 tf? oy
their quest to deliver effective instruction have had to refine their skills an roaden their
knowledge to meet students' needs; also teachers have had to adopt new teaching methgds
that will promote effective teaching and learning of biology concepts. Howlever,_how effective
are these new teaching methods? What impact do they have on studer_1ts achievement? _Do
they aid better understanding in learning? This study was set to determine the effect of mind

Mapping instructional approach on biology students' achievement in evolution concepts in
Minna Niger state.

Purpose of the Study

The purpose of this study is to explore empirically the effect of mind-mapping teaching

approach on Senior Secondary School Biology Students' achievement in evolution concepts.
Specifically, the objectives of the study were to::

(i) Determine the effect of mind-
achievement of biology students
in Minna Niger State.

(ii) Find out if there is gender differenc

€ among students exposed to MMIA in evolution
concepts

Research Questions

The following research questions were raised to guide the study:.
(i) What is the difference in the mean achievemen

(ii) What is the difference in the m

Research Hypotheses

The following null hypotheses were formulated ang tested at 0,05 lan;

) . . X U5 level of :

Ho,:  There is no s:gmfﬂcant difference in the achievement SCores ofséggéf'ne%atr;c;.ught -
concepts of evolution usin MMIA 3 : . N
methopd. 9 nd those taugnt With conventignal teaching

Ho,:  There is no significant difference in the achievem
students taught the concepts of evolution sing MMIAent Scores of male and female

Methodology

A quasi-experimental design was used for this Pretest, posttest
1 S

non-randomized control group design was adopted. Th; + Non-equivalent and
. 3 " & ISm i $ ~

were used without randomization. Omole, (2015) Stated theailsnfgat intact classgs_ of bo'f::

subjects for a study are selected and randomization N9 ther conditions, when

' of su iects i b i
Intact classes are used for the study, The study investigateq i:esgf?eeccttzflfngg t e P

ependent variable,
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Study;

Generated by CamScanner



o Feeraad of fefenve P hs
¥ Rdiadiangy, LU e Buliavirtiom (FMWTMED), 14 (L), JUNE, 2018 U

N it
' ¢ raty Y, Oy 4ty \Mwwr

Yf w ¥4 -y & e, i
The Study Sis0 considorer i faming achlevement which is the dependent
K ) N TSy NG ORNher s An _ " ) T 7
of il s e “ GEnder as one of it vartables. The poputation of the study

s G ON & wf MOCONary ¢ chooi ©

' i students (S52) in Minne 3, Niger State, with the total

T 3 " ’
.\_l_'“LYR‘" of 5,037 a8 ingt caled i e 9 At E 7Y
bcation THE Sarmmie tire fne s oo 1072017 annual statistics of the state Ministry of
S K ¥ et S P4 2 g hal?e »‘n. Tl A ot Py ’ - " . 7 5 =
) SOCONABY & WS consisted of 105 students from two co-aducational
>y - A gt P ke ¥ R TRy * '»,[‘ e

whools  were chosen because they are of similar
cthors 38 woll 2 toachin ﬂ”'":;;“" ““‘ tyDes, ..w.mf nresence of skillad and « ixpt}flf:?ﬁ(;ﬁ;d
y G resaurces. The schoals sampled include Governmaent,

Secondary Schaol, Minna, The $52 Class of Bosso

was used as the control schonl while Government Day Eﬂ?c"unc!ary
Was usodd as the

P . @ ewperimental school. The control school had a total of 54

e alernbn YL s y oo L
FAEETHS, (£ TNai® & JY Tomaile

<t e Tt sH%en I S s

w Comar et s e b san 1.r o
oy - 1) e »;rx.‘ ) s OOk | W o 34 (el :"'s"",‘,.“

-":,.-wir‘_:r’ 0_"5-r;r.‘l W rarS

T .

s Pl W rario

. ) whille the experimental school had a total of 51 students (24
s N F 7 forniaio

PR ,..»'_r-.rov' b i e s ren pasa b - St pie e - . - y
< SRORGY achievermnant test instrument in evolution (BATE) was developed by the researcher
Sy Asta colloctionon It was fiad 5 off Gocttrne ,

Gata covection, it was made up of s s A and B, Section A was concernaed with the
aba AF st o beiate o4 C o a - _ . 6
3ta of students while Sect :3 contains the test m-rn'; The BATE was used for

calexction of pretest and posttest achievement scores. The BATE items was made up of 20
saitipie Cholce Guestions with four options. The items in the test, covers ,1H the units that were
taaght. It was used to admmister pretest and posttest for both «~/w rimental and control
5 Afer adtrmirietratis f Pretest, the question papers were collected 5o as to prevent the
#adents from using it as a revison guide before the posttest, Two ir",_‘.r)r* notes were prepared
< fesearcher for teaching Bvolution concepts. One of the lesson note was written based on

venlional teaching approach and ! was used for teaching Evolution concept to the control
roup, while the other was written based on the Mind Mapping [nstructional Approach (MMIA),

#8 was used 1o teach Evolution concepts to the experimental group.

™he nstrument used for data collection was validated by the experts. The instrument was
wlgated in terms of smplcty of instruction, wordings of items, adequacy and level of

race of tems in addressng the purpose of the study. Corrections and comments given by

e exnerts were used in restructuning the items, The corrected items were then administered
e dents. Relabity of the nstrument was established through pilot test which was

ndurted in a school different from the sampie v schools used for the research. Test retest
S cod 10 ascertan the reliab vy of the instrument., Tast was imtiaily given as pre-

v Tt li.f.} e s G

e and then adrministered 2 week later as post-test, the results from pretest and posttest were
rrpmeared 1o ascertain the reliability of the instrument, Scores from bmth tasts were then
et el L W P a . r4g

the ,:_,\,, mach Alpha in estimating the reliability coefficient. Internal

9 76 was obtaned after encoding the scores for the item in the SPSS (Statistical

softyiare, The result r,rm ned indicated that the item is reliable for

:i ,‘JH_"YJ i@ f :(N"- ;" (‘:\F ‘f}f‘f ':J ‘ - { J
J9C SO D00 y . - Aevalonac
T tesparct and can serve INe DU Srpose FOr winiCit it Lonas GeVEICDRU.
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'za, cher and trained research assistants as pre-test to

question papers containing 70 items were
e mr erf ansne ."'e papers were retrieved from the students after
d vy the resear cher to obtain stude nr5 5COres 0n commw achievement

Sfers Proxtrmant weas acrministered., Thisgave a < fear picture of students’ pé'rf’ormame before
.F,, B ;,,.‘:ﬁ; L )6:,,:& rrm"'r}f”f‘ esson notes for th anqnnnonai teaching approach
t Teatrnent, The researd T

d also lesson notes based on the mind mapping
i group. The researcher guided and explained
5 on hoW £0 GO About te raching the experimental group. After
trained research assistants administered a posttest to

. ‘4‘,- ’g:k- ¢ ?(1 ]f't b?’ﬁf}" g _} ‘;3 ,:(3{7?7"“ jff",jg r]f'
ortach 1o be used in 1eac h‘n(' the F/ﬁ&’ﬂﬂlﬂ'ﬂtﬁi
0 the trained rﬁ#mafrh assistant

One week, the researcher and the
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measure achievement. The post-test items were the same items used ;tn a?}gmmstermg the
pretest. The papers for the BATE were gotten back frgm the students aﬂer , e pt)osttest and
marked by the researcher to obtain the students achievement scores a be?r trgéa tment.. D.ata
generated from the biology achievement test in evolution (BATE), were SU_f Jtic ed 1o statistica
analysis to find the descriptive statistics and t-test was used to find out i err]e is fsngmﬂcant
difference in the mean score of the experimental and control groups and also that of male and
female students taught using MMIA. All statistical analysis to test the hypotheses was done
using (SPSS: version 20).

Results ' . ,
The instrument used for the data collection was Biology Achlevem_entTest in Evolution
(BATE) which was used to measure the students' achievement in _the _pretest and
Posttest for both experimental and control groups. The data that were obtained in the course
of the study were: achievement scores from pre-test for both the experimental and
control groups achievement scores from post-test for both experimental and control groups

Table 1: t-test Analysis of the Pre-test Scores of Experimental and Control Groups

Group N X SD Df o P.value — Remarks
Experimental 51 6.922 2.629 103 1.506 0.135 Not

Significant
Control 54 6.226 2.054

Not significant at P>0.05

From the table above, the result showed that there is no significant difference in the mean
score of experimental and control groups at pre-test. The mean score of the experimental
students taught using MMIA (6.922) is not significantly different from the mean score of the
control students taught without using MMIA (6.226).with the P value of 0.135 which is greater
than 0.05, the result showed clearly that the two groups were equivalentin terms of their entry
knowledge on the concepts of evolution in biology.

Research Qquestion 1

What is the difference in the mean achievement scores of biology students taught t
of evolution using MMIA and those taught without jt? ght the concepts

Table 2: Mean and Standard Deviation of Post-te

stScoresof E i
Control Groups Xperimental and

Group N X D
Experimental 51 13.10 573 MD Remark
Control 54 10.17 2 o 2.93 Significant

From the above table, the result showed that there is signifi : _

of the experimental and control group in favour of the e?cpelgfnn;nigerence T CheE Mean seafies
the experimental group taught using MMIA was (13.10) while thatgroup. The Mean score of
(10.17). The result shows that there is a significant differenc °f the control group was

taught using MMIA and those taught without . ® N the mean scores of students

Research Qquestion 2

concepts of evolution using MMIA?
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Table 3: Mean and Standard Deviation of Post-
Students in Experimental N ost-test Scores of Male and Female

N
Group 24 ! SD MD Remark
Male 13.33 7.58

0.44 Not Significant
Female 27 12.89 2.89

From the table above, the result showed that there is no significant difference in Mean scores of
male and female students. The Mean of male students (13.33) and standard deviation of (2.58)
is not different from that of female students with Mean of (12.89) and standard deviation of
(2'89)1 The result shows that gender as a factor has not affected the achievement of MMIA in
Evolution concepts.

Hypothesis 1
Ho,,: Thereis no significant difference in the achievement scores of students taught the

conT—]epdts of evolution using MMIA and those taught with conventional teaching
method.

Table 4: t-test Analysis of the Post-test Mean scores of the Experimental and
Control Groups

Group N Mean SD df B p-value Remarks
Experimental 51 13.10 2.73

103 6.239 0.00 Significant
Control 54 10,17 2.02

Significant at P<0.05

The result showed that there is significant difference between the experimental students
taught using MMIA was (13.10) while that of the control students taught without using MMIA
was (10.17). The t-cal value of 6.239 was found to be significant at 0.05 level (t= 6.239, df=
103, P= 0.00). Hence, the null hypothesis was rejected. That there is no significant difference
in the achievement scores of students taught the concepts of evolution using MMIA and those

taught with conventional teaching method is thereby rejected.

Hypothesis 2
Ho,,: There s no significant differenc
taught the concepts of evolution using MMIA.

e in the achievement scores of male and female Students

Table 5: t-test Analysis of the post-test Mean Scores of Male and Female Students

in the Experimental Group

Group N Mean SD df Leal p-value  Remarks
Male 24 13.33 2.582

49 0.577 0.567 Not
Female 27 12.89 2.887 Significant

Not significantat P> 0.05

The result present the t-test analysis for mean posttest scores of male and female students

taught using MMIA. The test was conducted to determine if the mean difference of 13.33 for
' cant or not. The t-cal of 0.577 was however found not tc

male and 12.89 for female was signifi ) 2
be significant at 0.05 level (t=0.577, df=49, P=0.567). Therefore the null hypothesis that the
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u
e concepts of evolution usin

g MMIA s not
achievement scores of students taught th

significantly affected by gender is accepted.

were discussed. The discussions were
instructional approach on

d the effect of mind mapping instructional
|utional concepts.

Discussion

The finding revealed thatresults of the analysis of data N
made under the following sub-headings: Effect of mind mapping
students' achievement in ecological concepts an .
approach on achievement of male and f female students in €v0
The results in table 2 show the post-test mean achievement scoresdazztsuedicser;]tiz;Zl:gt;;atnviﬁz
Mind Mapping Teaching Approach (Experimental Group) outperformed Aol
post-test mean achievement scores of students taught vy|th conventhnﬁ Iec? il tg
(Control Group). This is further confirmed by the result in .table 4 whic relvej’ad' t zth e
achievement of experimental and control groups differ sigtnlcfjlca{1t'lé.;?eev;ews](Lejnttlir;1 (lacvaoitioniﬁ

' ignifi i e on students
treatment using MMIA produced significant differenc R (20118 HG TouRa ik

concepts. This agrees with the study of Abi-El-Mona and Ad ‘ h ho dor
there was a significant difference between students who used mind maps and those who don't

on summative assessments. With students that used mind maps showing greater academic
achievement.

Several possible explanations exist for the significant performance of the mind-mapping group
when compared with the control group on the test. One possible reason is the exposure of
students to the mind-mapping format, textbooks and other sources while being in school.
When students are reading or utilizing textbooks, they are frequently exposed to the mind-
mapping format. Thus, students begin to extrapolate information based on this format,
(Adodo, 2013). Students in the mind-mapping group were able to extract and logically classify
ecological concepts in an organized manner (Parikh 2016). However, participants in the control
group were not able to abstractly create a drawing to coincide with ecological concepts,

Ausubel (1969) stated that individuals must be cognitively ready, which is dependent on prior
knowledge and cognitive maturity. Based on students' prior knowledge, the experimental
group could use previous exposure to mind-mapping and extract information presented. Thus,
the information became meaningful (Ausubel, 1969; Novak, 1981) and students were able to
learn in the mind-mapping format. In contrast, the control group did not have previous
knowledge of mind mapping and had difficulty in creating meaning for learning.

Finally, instructional delivery could have been an influential f; :

sequence their instruction to assist learning. In effective ?:I(e:etl?vrérE;f et;t;\éiéfschers plan aﬁnd
information in mind-mapping form so students can actively extract ar,1d synthesi mz_zy organ_lze
to organize notes (Abdool, 2016). Having well-designed lessons and Suy | esize |nformat.|on
assist students with mind-mapping. Thus, significant results occurred p\? emental materials
have influenced test scores. Students' prior knowledge of mind-mannine fe - factors may
to more easily utilize and organize information. Students' leve| of fpln_g.format allowed them
cognitive readiness may have influenced how we|| they were t(;lgnltlve q§3velppment and
strategies. Finally, the sequencing and planning of instruction ba e to utilize instructional
mapping format allowed students to extract and synthesis inform Y th(_a researcher in a mind-
This planning may be partially responsible for the higher test ation in an organized manner.
comprehensive posttest scores received by students in the mind_sn:(;fs_ and two-week delayed

INg group.

The finding also revealed that results in table 3 shg
: ws th
and female biology students taught evolutiona| conceptseuzti)r?gt;tﬁlsl\tflE\eaT';]aChievement of male
- INeémean achievement
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achievement scores of students taught the concepts O

significantly affected by gender is accepted.

3 were discussed. The_z discussions were
ffect of mind mapping instructlopal a‘pprOac‘h -
and the effect of mind mapping instructional
dents in evolutional concepts.

Discussion
The finding revealed thatresults of the anal

made under the following sub-headings: E
students' achievement in ecological concepts
approach on achievement of male and f female stu

ysis of dat

The results in table 2 show the post-test mean achievement scoresdoti1 (S)tsl.édg?}té rszlrj?:;nvm
Mind Mapping Teaching Approach (Experimental Group) Out})‘ﬁrforme -1 teaching method
post-test mean achievement scores of students taught vylth COﬂVQﬂtlQﬂi ev’“ Iec? R tﬁ
(Control Group). This is further confirmed by the result in table 4 whic reltgad- ihat ¢ e
achievement of experimental and control groups differ sigmﬂcant'ly. The result indica Ie . at
treatment using MMIA produced significant difference on students a;hlevement in evolutional
concepts. This agrees with the study of Abi-El-Mona and Adb-EI-l{hahck (2008) who found tha|t
there was a significant difference between students who used mind maps and those who don‘t
on summative assessments. With students that used mind maps showing greater academic
achievement,

Several possible explanations exist for the significant performance of the mind-mapping group
when compared with the control group on the test. One possible reason is the exposure of
students to the mind-mapping format, textbooks and other sources while being in school.
When students are reading or utilizing textbooks, they are frequently exposed to the mind-
mapping format. Thus, students begin to extrapolate information based on this format,
(Adodo, 2013). Students in the mind-mapping group were able to extract and logically classify :
ecological concepts in an organized manner (Parikh 2016). However, participants in the control
group were not able to abstractly create a drawing to coincide with ecological concepts,

Ausubel (1969) stated that individuals must be cognitively ready, which is dependent on prior
knowledge and cognitive maturity. Based on students' prior knowledge, the experimental
group could use previous exposure to mind-mapping and extract information presented. Thus,
the information became meaningful (Ausubel, 1969; Novak, 1981) and students were able to
learn in the mind-mapping format. In contrast, the control group did not have previous
knowledge of mind mapping and had difficulty in creating meaning for learning.

Finally, instructional delivery could have been an influential i
sequence their instruction to assist learning. In eﬁ‘ectivefii((:atl(i)vr;erE)ff eg;\éi;?:mers oo a.nd
information in mind-mapping form so students can actively extract arlwd synthesi may organize
to organize notes (Abdool, 2016). Having well-designed lessons and Suy I esize mformat.non
assist students with mind-mapping. Thus, significant results oceyrred p\;/) eémental materials
have influenced test scores. Students' prior knowledge of mind-mappi .f arious factors may
to more easily utilize and organize information. Students' |eve| of o g ther
cognitive readiness may have influenced how wel| they were ;ggﬂltlve q_evelppment and
strategies. Finally, the sequencing and planning of instruction b e to utilize instructional
mapping format allowed students to extract and synthesis inform 1’ the_ researcher in a mind-
This planning may be partially responsible for the higher test opau N 3N Organized manner.
comprehensive posttest scores received by students in the mind Sr;(;r;is_ and two-week delayed
) INg group.
The finding also revealed that results in table 3 sh
and female biology students taught evolutional cocr)mvcvssgeup‘?sttest Mean achievement of male
>IN MMIA. The mean achievement
PS| 148
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scores of the male and female students exposed to male students taught with MMIA is slightly
higher than that of the female students taught with the same MMIA. This is further confirmed
by the result in table 5 which indicated that treatment using MMIA did performed equally
betternot produced SI_gnlflcant difference on gender. The males regarded this as game or play
and continue to practice it over and over again. This result agrees with Shodeinde, (2013) and
Trevino, (2005) who stated that mind mapping is gender friendly. Furthermore, the result is in

line with Parikh, (2016) that revealed little gender differences in achievement of males and
females in Mathematics and science subjects.

Conclusion

Inview qfthe research discoveries, the following conclusions were made:
Integration of the MMIA would lead to better academic achievement on the part of the
students; the MMIA is seen as fun leading to a boost in the students' achievement, because

students are actively involved in the construction of mind maps and they are able to learn
meaningfully.

Recommendations

Based on the findings of this study, the subsequent discussion, and their implications, the

following recommendations are made:

(i) The use of mind mapping strategy should be adopted by teachersin order
to promote meaningful learning of evolution concepts in Biology

(i) Teacher training programs should incorporate the teaching of pre-service teachers in
the use of mind mapping. This will enable them to impact the use of the strategy in their
students after graduation.

(i)  Seminar, conferences and workshops should be organized by ministry of education and
administrators of Secondary Schools for serving teachers in the Secondary Schools to
improve their knowledge and skill on the use of mind mapping which have been
found in this study to be very effective in promoting student achievements in
Biology
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