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Abstract

The studd investigated the eftectiveness of consequence mapping instructional strategy (COMIS) in biqiog_\':
e senior secondary school students offering biology in Edati local government area of Niger state constituted
the popululion for the stydy. The sample consisted of one hundred and fifty four (154) senior secondary one
biology students drawn from three randomly sampled schools in Edati Local Government Area of Niger State.
| They were sampled and assigned as experimental group (82) and control group (72). Three research questions
| md three hypotheses guided the study. A 24 — item, Genetically Difficult concepts Achievement Test
| (GEDCAT) four option, multiple choice tests was constructed and used by the researcher. The instrument was
{ ygliduied by three experts from Department of science Education, Federal university of technology, Minna. This
1 was pilot tested with reliability coefficients of 0.69. The study revealed that the experimental group performed
| significantly better than the control group and COMIS is sex dependent not environment dependent. It was
' therelore recommended that each school should as a matter of fact organize workshops and seminars in order to
{ provide biology teachers with necessary skills and competence in using COMIS for effective and efficient
“teaching and learning of science — biology. Students, especially the females, should be given favorable

| conditions such as incentives, motivation and science instructional materials in schools for learning sciences.
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Introduction ,
7 Within the last two decades a great deal of research efforts in science education has
‘been directed at strategies or techniques that will enhance the teaching and learning of
;science in general and biology in particular. Several research reports (Olarewaju, 1986:
Aigbomian, 1987; Okoli, 1995; Nwagbo, 2002) converge to indicate that students achieve
iPOOrly in secondary school science subjects. Available statistics from the West African
%:Examination council (WAEC) on senior secondary school student’s performance in biology
Stveal that although biology has the highest enrolment relative to other science subjects, it
cords very poo:' perfo,-nv{ance at senior secondary certificate examinations especially in the
Praclical examination where students exhibit very poor science skills acquisition. This poor
Sence skills acquisition by students is not in keeping with the aims and objectives of
;'dUCation in Nigeria which states that:education should-aim at h'elping the child acquire
; ?Egif\zgriate sk'il]s,. abilities anfi competencies, both mfnt]?ll gnsciO}CJ;;}tfs,I’c(zlx:l“z;; evq(;loizm?n? fot the
“‘lémimu?] to live in and'con_trlbute to the d@velopéﬂen 0 1155 formecbl the; ro?iu t). ;lf‘}\Oﬁh
Cones Ing here that scientific laws, theories an conc.e/pbl e de i p t.fc s of science.
ﬁnad:mg' a‘CCOI‘ding to Gagne (1970) are class of obsena‘ € objec S-t fletl IC c?nc'\e_pts are
e UP OF scientific truths which are in th.emselves not perm'an_en mls- The Suentlﬁcv‘
js‘fien PLS provide meaningful and unique anl'lbgtes of phenome.:r?a In nature. The mastery of
fpetfoce Concepts depends upon learners’ experience, constructive operat‘lon thgf are able 1o
[ uS;? "]”;g €xamples they are able to cite as well as teachers understanding of such conceprs
g1 1995),
:f'?lé{ul.n 'T\,CC’O"dm‘s to Mukhejee (2002) concepts are lean‘xed and do not emerge simply with
e, oN. The teachers” Consideration and understanc%mg of learners ability to assimilate,
e adapt e conceis n rder  aiain el coulition s evers
/ shitive deve]opmen{ as recommende Y purge ps) S s TequIrea

& 0my
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(Mukhejee. 2002)). To explore this depends on the teachers” understanding of such concepts, = .

In other words the instructional strategies used by the teachers have profound influence on
the conitive development and ability of the learners. The teaching and learning of biology -
using inclfective and inefficient methods is largely responsible for the perception of such
concepts as difficult to understand by both the teachers and students. Several resear.ch reports
(Ali. 1996; Okebukola, 1998: Okoli, 1983; Nwasu, 1993: Nwagbo, 1999; M_uldlejee.,_z(?z)
indicate that many science teachers prefer the expository method of teaching 2 situa 1§r_17
where the teacher either gives explanation of a concept / topic and then jot some points ont ¢
board for the learners to copy and shy away from innovative activity OFIGHI?d teaChltilg
methods (such as inquiry. discovery, concept mapping. investigative laboratory approach,
cooperative learning . project. project methods. consequence mapping‘e.t.c.) .
However. the problems of laboratory facilities and space. 111:;1c.iequgte instructiona
materials. teacher preparation. students™ preconceptions. students cogmmfe /lcommumcﬂat}on
ability and poor mathematical background are some of the problems mﬂuencmg‘the leajlu.ng
of scientific concepts. Consequently. the cardinal objectives of biology education at SCrior
cecondan level are that students at the end of their study should acquire: adequate laboratory
and field skills in bioloov. meaningful and relevant knowledge in biology, ability to apply
¥ Tife in matters of personal and community health and

scientific knowledge to everyday i
1993). The teaching

Aoriculture. reasonable and functional scientific attitudes (Ramalingam, _

o(rbiulog_\' is a challenging and task demanding as a result of the acts that major topics /

concepts with wide coverage in the biology core curriculum are being perceived as d}{tlcult

concepts. The concepts observed by Okebukola (199§) as perceived biology difficult

concepts are enumerated as follows:

- Osmoregulation. excretion, Homeostasis.

- Central nervous system and peripheral nervous system.

- Ecology. Genetics. '

-Evolution, Theories and evidence. _
Duyilemi (1998) reported that the perceived difficult concepts vary in their degrees of

difficulty and as such order of difficulty can vary from school to School, teacher to teacher

and from student to student. The perceived difficult concepts are contained in Table 1 below:

Table 1: Genetics Concepts Perceived as Difficult by Students.

| S/N ' ltems/concepts | Correct Misconceptions
‘[J | _ conceptions number and (%)
] ‘ number and (%)
1. | MUTATION 25 (20.8%) | 80 (66.7%)
2 PHENOTYPE | 30 (25.0%) |78 (65.0%) |
3. [GENOTYPE 30 (25.0%) |80 (66.7%) |
(4. GENES 40 (33.3%) |71 (59.2%)
'5. | CHROMOSOMES 33 (21.5%) |70 (58.3%)
6. | RECESSIVE CHARACTER |31 (25.8%) |66 (55.0% 7
7. | DOMINANT CHARACTER | 40 (333%) |67 (55.8%) |
8. HEREDITY 50 (41.7%) |38 (;é';éi’) |
9. [FILIAL GENERATION 20 (16.7%) |52 (-4;';0'“,:-]
0. ZYGOTE 40 (33.3%) |51 (2.5%)
| Mean (x00) 28.2% 156.1%

Source: Katto, O. D. (2004).
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A general structure of consequence map.

Itis easiest to start by showing the class how a consequence map can be built up from
“nsidering an ir experience. . _

T;]”ec;?a'éillﬁ lCS] Oessxtboe:jléid inpthe constructivists t.heory of ?o_m;ept; i?:c]:ntgs “\l\l.]:}}
Ausube] (1963) zpined that it could result into mean_mgful leall;un_b eothe ne“? taqks jr
Ausubel advance organizers, any teaching strateg_)’ ey Sﬁljg:rleamino COI;'IIS Lis
Periences into the insting.cognitive structure will lead to nl]‘e?nsmbdies (Okebzigdla e
" Of Such strategies that have been tried out by some eariie . 1990;

an. 1998: Aworonye, 2007; Orji, 2000; Katcha. 2009).
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experience difficulty with some major topics or concepts i‘n biology. Therefpre the quutil f<
alternative teaching methods ‘that can lead to meaningful lear.mng of biology at 5‘-”""“{
secondary (SS) is still on, This study is centered on il?\f?stigatlon of [f'm effectiveness of
COMIS in improving students” achievement in selected difficult cgnccpts in Genj%ﬁ?biomm
The expository method of teaching is very pﬂopultuj flﬂdrlS \wlde]y use o e
\cachers 10 convey large volumes of scientific information to senior s,eco‘natic_m = g
students in a bid to prepare them for the rigorous senior schogi cemﬁcate cma}n?lll metlhmf‘sv
is need to find out how effective this teaching method is. relative to other teaching

Purpose of the Study )

This study is aimed at investigating the effect of CQ\'TIS on:
- Student achievements in difficult concepts in genetics. ' .
- Gender differences in students® achievement in difficult concepts in g.enetlub.
= Students’ cognitive style in achievement in difficult concepts in genetics

'Hypotheses ‘ .

The following null hypotheses were investigated: . ‘ “

HO1. There is no significant difference between the academic achievement of students
taught by COMIS and those taught by expository method. ‘ N

HO2. There is no significant difference between mean scores of posttest of male and female
students taught by COMIS. o

HO3. There is no significant difference between the mean scores of delayed-posttest of
students taught by COMIS and those taught by expository method.

Methodology:
Study design

The design of the study
delayed-posttest matched group
because the subjects were of two
Or comparable characteristics.
Population and sampling procedure

All the Senior Secondary School Classes ] in Edati local gov
State constituted the population for the study. The subjects for th

thousand one hundred and ninety eight (] 198). The population included males and females
students with the age range of 17.5 for boys and 15.5 for girls. The

. . v all offered biology as
their school subjects at SSI and were equally ready to register the subject for SSCE at SSI]
Instrument | |

The genetically difficult conce

researcher was used for the study. The instrument is g multiple-choice, four oiatio;tsein%‘at?j

item test. devf:loped by the researcher based on the biology (Genet’ics) topics I“L:"hl ,hd

\\"hich' were from SSJ biology curiiculum namely: Menaélian theory cro‘ssbr::eéi Waf_l
organism and mutation. Foyr €Xperts in test and measurements from ’t} e v l: 'm‘
science education, Federal unjy 1¢ department of |

d the instrument GEDCA "alidater
the lesson notes, marking scheme a ( ook ?él:i?}tled hi T
vas however, pilot-tested using sc ide t e b

GEDCAT \
R20 internal consistence g . : he Richams?n K- "
reliability estimate of 0.69. Therefor reliability 1o cbtain the

This was developed by e fadsams Appropriate for the study.
SS1 biolo A

was quasi-experimental specifically the pre-test-posttest and
design was adopted for the study. This design was used
groups (experimental and contro] groups) who have similar

ermment area of Niger
¢ study numbered one
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[.r‘.;mn't_ﬂc regular biology teachers ; _
'I[ h; reachers who pnrlig;m;mj i tiie 55_““D_|€d schools were employed for the research
el i -4 period of two \\»}» ‘L-,l,n the eXperimental treatment wer biected to rigorous
iatf”m‘“",]Oju‘:ulreclucmc mabhhit ]\;' l.l.]_e'\‘ underwent training on ho’\\%]tZS;oi;ilcct ijtxostlrljigons
il mLercl{lcacher in 1}15“:3; .["Pluach to ensure unil‘cm;}it\ and mastery of the teaching
mf”wd: of the instrument (C;C[)\lmmml. group was given a copy of the validated plan and
ﬁc“””c5 . 1id not receive -IMIS) which was used for data collection. The teac in the
ool grouP - Id NOt reCCIVe any training. They were rcqmr;d :o teai:(l)nnithe]:ei-ife]deigiolom'
Gt ehers. In addition. each Miihz],.dlm of instruction which was popularly used by

il _
concepts using the convention

oo T tha At . . s
= which was used for data cc i e control group was given copies of the
mer ata collection. The trained teachers in turn trained their

rum
< in conNsequence maps construction and

|
sl

qudent application for learning.

ﬂ.]e pu‘—lerst ’4\\:15 d_drnmmlereq ‘mind the results used 1o establish equivalence between
m:f\l""’”mcm‘ﬂ ““_M control groups. This was followed by the treatment period which lasted
for four weeks during which the trained teachers envaced the C\p;rimenti; oroup In bioluog\'
lessONS based on the mode of treatment (COMIS). ’lﬁhepcxpcyimaﬁM nrﬂu‘l‘)g:\\ e]}c t")r’:ﬂ given
reaiment which was withheld from the control aroup. The posttest \\'a:'\' I.hC,]{ 31d111i11;sterzd on
both experimental and control groups as was the case with the pre -tgst :lct‘i\"iIiCS. This took
place at the end of the treatment. The same test items (GEDCAT) served as pre-test and
- grved as posttest. The delayed posttest was administered six weeks after the posttest. The
ume test items (GEDCAT) served as pretest and the postrest was administered as delayed-

postlest.

Result of the findings
In the analysis of the data, mean and standard devi
i effects of COMIS were used to answer the research questions. T
sted using t-test statistics. These hypotheses were either rejected or not.rejected at 0.0

of significance.
HOI: There is no significant difference betw
taught by COMIS and those taught by expository method.

ation scores of students on the test
he null hypotheses were
5 level

een the academic achievement of students

Table 2: t- test Comparison between the Mean Scores of the Posttest for the

Experimental and Control Groups. : .
! ; " Loy . |
;Group N X t-cal | t-crit | Remarks I
Experimental | 64 | 31.2 | 154 9.30 |1.98 | *significant |
Zperimental | 2 . |
fwol___[36 |84 [0 98 | |
Yleificant at 0.03 _

e ‘ : bt for tter than the control group on

Tahle 2 ‘ . ntal group perroxmed be aroup
able 2 shows that the expertment = = s scores of the control

£3].2 against 8.4 mean
\an the t-critical value of 1.98 with the result

is (HO1) is thus rejected. This
hievement between the

th - .
nre lest of GEDCAT with the mean ScOres © !
Y. The (-value (calculated) of 9.3 18 PIERET 0 B es
: %‘;mg significant at p=0.05 level of significance. The by g g
"Mlies tha there is a significant difference in aca ¢

“Perime
; 1](),'”““’[31 and control groups.
gy, ST€ IS 10 significant differenc
L Students taught by COMIS

G-

between the mean scores of posttest of male and
e be
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s in the Mean Scores of Gender Taught by COMIS.

Table 3: t-test Comparison - =
"Group | N 1% SD. |Df Std- t-cal | T-crit | Remarks
| | | error ‘ —
‘ e = , "
Niale T80 3286 2101 |98 |2.60 |9.41 [1.98 |*Significan
i__l»‘}_‘lllj_l]t‘ 20 83 1502 | ¢ o 4
*Significant at 0.05 & saved
" students wi ¢ 2.86 achieve
From the table 3. it is shown that the male studeats with mean scores of 3 g

e students with the mean SCOres of 8.36 on T (it
GEDCAT at the posttest. The critical t-value was 1.93 gxqci the calcul?ted .[_Value':ﬁigcance—:
941 is higher at df of 98. The hypothesis was thus rejected at <0.05 16\'€_| of Sl:f tents in
This shows that there was significant difference between the male and the female stu S 1

significantly higher than the femal

their academic achievement when taught by COMIS.
HO3: There is no significant difference between the mean sc
students taught by COMIS and those taught by expository method.

ores of delayed-posttest of

st Comparisons in the Mean Scores of Dclayed-Posttest for the

and Control Groups. B —
BEG [SD  [df | Std [t-cal |t-crit | Remarks
i il : error
Experimental [ 64 2541 |14.76 |98 |2.56 |791 |2.10 *Significant
Control 36 6.5 8.1

*Significant at 0.05

Table 4 shows that the experimental group has mean score of 25.41 higher than the control
group with mean scores of 6.5. The critical t-value was 2.10 while the t-calculated value
(7.91) was far greater at df of 98. The result is significant at 0.05 level of significance. This
implies that there was a significant difference between the academic achievement of
experimental and control groups at delayed-posttest of GEDCAT in favor of the experimental
group. This further explains that the retentive ability of learners in leaning difficult concepts
in biology is higher when taught by COMIS than when taught by expository strategy.

Discussion

In table 2 the study revealed a significant difference between the two groups that the
students in experimental group had the highest scores when compared with the control group
in their academic achievement in posttest of GEDCAT. The mean differences in the Tne‘m
postiest scores of the group may be as a result of COMIS treatment give &

. . ‘ given to experimental
group which was with-held from the control group that was taught with expositon tmLth od. Tt
g 2 Y methodad.

implies that individuals taught concepts in biology us;j ce V . .
Strategy (COMIS be i pts 10 biology using Consequence Mapping Instruction
ralegy ) may be in a better position to participate actively in construc
knowledge and are likely to achieve higher than those taught b\f’e\positol.\. 1
Stl.rdCI‘]lS are aﬁorde_d the opportunity to participate actively in biology instrhction they tend
to ask more questions and take more initiatives. This js consistent with the f finos of
f\,ewolg and Balogun (1993) who assessed the effects of discovery .
prs(tir.uctngn?jl. methods on the achievement of low and high cognitive skills in biolooy. T}
inding e  di [y S e & : NHOogy. the
oroun:ﬁh]:q ’C_at“: th'aT the discovery group performed significantly better than the expaci -
gro lp.k Ie liSlI ts are also in agreement with findings from earlier studies such ac i»%%.to:}-
~001: Kate ha. 2003: katcha. 2003 Katcha. 2009: Pipe and West. 1986: Adelov ch as (Usman, -
and Novak. 1984: and Okebukola. 1990), SL 1780; Ageleye, |

al
ting their own
nethod. When

and expositon

987, Oow iﬂ ‘
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Table 3" shows hat (hepe i '
students academic aChieve‘McLlL- \‘\“k"S!,g"“”lL'.’llll difference between the male and female
performed tnequally e ﬂ'” 'l]ll ‘In lest ol GEDCAT when taught using ('()MIS_ as !th
developing the higher cogy; e postiest. Although COMIS s facilitative and effective in
reflective thinking, jy i inlc;-?.t."l"|llurf; and increase students level of understanding and
students™ acquisition ofdifﬁle?“\”g 1o m'}}c ”.“” R ot B U " T i
in schools in the stydy area wcl-‘ 70],].CCE}?S m.hm'(’g-\“ This implies that ”?(m SR S,wd?im
o lack incentives, Im')livzlti(m ILLI} .()ka(l ¢ < AGHnEIA o talfe p 10 SeiencEs. ;m ”K'\, ?L‘m
the covernment ang school n1‘qn'|(L,(Tm‘\“::.C”m?( " T\C“ N mnlcrmlﬂ_mld nanen] \L'”Iu?('”u()’:)g;
findings that students With n(1 )ﬁ\bjinsn,“ e - t.‘()nsolmncc'\\’llh (_)L|L,,-E»-|1lt'f‘f‘i] \:( t] In
others with less favoraple sciuk I}‘ .(]\UMHC .HC!C'W.C-"CI("CQ e, i ]’ClEL,r i ]?
area of biology. I is : ence .|clnlcd attitades in both ‘the prOCESSCS/SklIIS anc C\:u:mtl <
;chool l)iolo%?:f . (,Peﬂme'nt to note that the part of objectives for studying el ge(_(_\'ﬂdﬂr_\-
; Rt - O €quip students with reasonable and functional scientific attitudes
{Rm””l'”g"ml 1993). Some of the sampled female students for this study seem to lack
nterest .;md attitudes for learning sciences-bioloey. This ﬁnd}n” also S“mw"[\ S S
which found that male students were better m;a;'icnmic studciiq (Bank. 1983: Novak and
NMosunda. 1993: Soyibo, 1990). | |
Fable 3 indicates that the students in the experimental group performed significantly
bcller. than the control group. This implies that the students taught difficult concepts i
geneties _llSing COMIS increases their retentive abilities. The students taught difficult
coneepts in biology with COMIS performed significantly better than those taught the same

concepts using expository method. .

Conclusion

The study examined the efficacy of Consequence Mapping Instructional Strateoy
(COMIS) as a techniqueé in improving students” achievemerits in biology concepts and
enhancing conceptual understanding. The results of the findings from the study sugeested
substantial and important changes in the understanding based on the achievement of students
afler treatment. The application of COMIS involves the use of instructional materials.
practicals and above all the learner is carried along throughout the processes and procedures
of knowledge construction: Conscquence mapping has also been Tound to aid retention of
concepts learnt. It appears that consequence mapping offered a valid and useful mechanisn
for enhancing meaningful concept of knowledge. The learner who is taught by the COMIS is
able to subject the lesson to sensory experience as a result of ‘doing’ science more than

‘reading’ science '

Al

Recommendations i
Based on the findings of the study, it is recommended that: :
The COMIS should:be used in‘teaching in addition to other methods so as to enhance

effective teaching and learning. - '
There should be enough provision of literature on consequence mapping strategies

which must be made available for _tcachcrs to use.
Teachers should be encouraged to use consequence mapping instructional stratevs in
‘ ) 7 .~ .

teaching biology, éspecially, the dil_Tu:ull coneepts. - i
The federal, state and other c<iu‘c§l|onal h.mhcs should §?n531.7c "L‘lmium e
the usc of conseguence mapping technique as an etfective teaching strategy by
organizing _worksﬂc)ps/semmars for stakeholde}rs in the education sector on s
efficacy. Such workshops and seminars should be qrganxzed by f»’xperts’.

Teachers should epcourage students to use consequence mapping 1o fearn and or do

 assignments and homework.
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