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ASSESSMENT OF PEDAGOGICAL CONTENT KNOWLEDGE (>!
BIOLOGY TEACHERS IN SENIOR SECONDARY SCHOOLS IN

ILORIN, KWARA STATE,NIGER1A

A.A.BeUoJ.O.Abimbola& M.A.Ahmed

Abstract

Most observers agree that successful teachers draw on specialized knowledge in
their instructional work with students, but specifying and measuring this knowledge
has proven elusive and controversial in the Nigerian educational system. This study
therefore, assessed the pedagogical content knowledge ofbiology teachers in Senior
Secondary Schools in llorin, Kwara State, Nigeria. It examined the influence of
teaching experience on pedagogical content knowledge ofbiology teachers. The
study was adescriptive one using the survey method in which 270 biology teachers
from 90 secondary schoolsfrom thejive L.G.A in llorin, Kwara State, Nigeria were
involved. Aresearcher-designedquestionnaire was used in collecting teachers'data
on their pedagogical content knowledge. Asimple random sampling technique was
employed to select the schools. Analysis of Variance (ANOVA) was used to test the
two hypotheses. The result revealed that there was no significant difference in the
level ofknowledge ofbiology topics between experienced, moderately experienced
and less experienced biology teachers (Fa2M=4.521: .012). There was no
statistically significant difference in the level ofpedagogical content knowledge of
biology teachers based on teaching experience (Ff3J63= 1.308;. 272). Based on the
findings, it was recommended that teachers should intensify more efforts on
developing themselves on their subject matter knowledge as it goes a long way in
making teaching andlearning easyfor them andtheir students. Stakeholders in the
education sector should realize that teaching isaprofession and that whoever must
be chosen to go to class must go through teacher training as this goes along way in
enhancing their experience beforegoingto classtoteach.

Keywords: Content Knowledge, Pedagogical Knowledge,Pedagogical Content
Knowledge, Teaching Experience, Componen'

Introduction

Pedagogical Content Knowledge (PCK) is seen as a concept that has come to
represent the knowledge that teachers use in the teaching process (Kind, 2009). In
this sense, ifyou can identify PCK. the understanding ofwhat it means to be agood
teacher could be enhanced to facilitate the promotion ofPCK development ofpre-
service teachers.

PCK is the synthesis of the knowledge ofteachers' teaching strategies and subject
matter. Shulman (1986) was of the opinion that PedagogicafContent Knowledge is
the most valuable means ofrepresentation of topics, the most powerful analogies.

A
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illustrations, examples, explanations and demonstration.
The PCK is seen as teachers' interpretation and transformation of subject-matter

knowledge in the contextof facilitating student learning (Shulman. 1987). Shulman
laterputforward different crucial elements of Pedagogical Content Know ledge:
(1) Knowledge ofrepresentation ofsubject matter (Content Knowledge)

Subject matter conception ofstudent understanding
General Pedagogical Knowledge (or teaching strategies)
Curriculum Knowledge
Knowledge ofeducational contexts
Knowledge ofthe purpose ofeducation.

Content Knowledge: this refers to the body ofinformation that teachers teach
and that students are expected to learn in a given subject matter or content
area (edglossar17.org, 2015).
Subject matter conception of student understanding: this is the knowledge of
how students develop and think about a particular concept and how they
learn (Shulman, 1986).
General Pedagogical Knowledge (or teaching strategies): The knowledge of
how to relate specific content in a way that the particular students can learn it
(Shulman, 1986).
Curriculum Knowledge: This includes knowledge of how curriculum is
designed and for what purpose, as well as how it is delivered and received
(Shulman. 1987).
Knowledge of educational contexts: This is the type of knowledge related to
the educational goals and value development through the experience of
education (edglossarry.org, 2015).
Knowledge of the purpose ofeducation: This is the knowledge that is of the
relevance of education and the values that are developed through the

experience ofeducation (Edglossarry.Org. 2015).

According to Shulman (1986) the PCK elements include first, knowledge of the
specific subject matter: second, knowledge of teaching methodology: third,
knowledge of learners' conception; and fourth, an understanding of what makes the
learning of a particular topic difficult or easy for students. Shulman's (1986) fifth
category of teachers' knowledgebases,curriculum knowledge, involve awareness of
how items are arranged both within a school year and ways of using curriculum
resources such as textbooks to organize a programme for the students.
PCK. being at the core of this study, is an amalgam ofteacher's knowledue bases that
YusofandZakaria (2010) says they include:

Knowledge ofthe educational context, curriculum and assessment
Knowledge ofstudent learning
Knowledge of teaching methods and representations ofMathematics
Knowledge ofstudent understanding about concepts in Mathematics

(0
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. ,„ ohlliman (1987) established these categories, several tesearet.ei
EVef TthereSon that PCK is arelevant topic in science education. 1ligh wk,
Cr ° ! ctie-1 will depend largely on the high levels ofPCK (Abell. 2«

&Oliver. 2008).

According to Goldston (2004); Loughranm. Mulhall and Berry (2004). PCK is a
'S2on of content and pedagogy that is uniquely constructed by teachers and^"a'speciaP'formofaneducator'sprofessionalknowledgeandunderstandtng.

PCK is also referred to as craft knowledge. It includes integrated knowledge
representing wisdom gathered by the teachers in relation to then teaching practice
GLon. 2004; Loughranm et al. 2004 Van Driel. Ver oop&Vos, W
Sfm^nt^d Crippen (2009) submttted that PCK includes knowledge of wha
mats asnbject dtfficult or easy to lean, as well as knowledge of common
misconceptions, and likely opinions the students carry to classroom.

PCK ts referred to as aseparate category of knowledge with its solitary identifiers
(Magnusson. Kraicrk, &Borko, 1999). There are several models involved mPCK
hese model are called transformative models of PCK (Gess-Newsome. 999)
5imodelvPedagogical Content Knowledge can be seen as an tmpor ant cangZoccurs fromothercategoriesoftoowtdge(c.g..sciencccnroculumknowedgc
un ers nding of science, teaching strateg.es and assessment of sctenttfic hera y
Ma-nusson et al.. 1999). This model accounts for both components of the^rdgebasedonteachersandthecomponcntsofPCKwithtnthesamemodel.

Teachers differ from scientists, not necessarily in the quality or quantity of their
Sltmatterknow^^

"1

and utilize those knowledge. In other v ^ --,knowledge of sctence is organized from an instrucfional pornt ofvrew and ,s ued as
abasi for helping students to understand specific concepts. Aserenes knowledge
on the other hand, ts organized specifically for research purpose and ts used to
enhancing knowledge in the field of science. This op.n.on was filed mBrology b>H^ Good.andCumnnns(1992).1nacomParisonof.hcorgantzat,onotsubJ
%Z knowledge among groups of Iperienced science teachers, expert need
research scientists, novice sctence teachers, subject area sctence majors, and pre-
service science teachers.

ically in the way tney ^leauici^ wg^- ,
words, an experienced science teacher's !

®
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Teachers' professional knowledge may be considered the single most important
characteristic in instruction. Elbaz (1983) opined that the solitary most crucial
characteristic in instruction was the teachers' professional knowledge. It is the
transformation of 1) subject matter knowledge and 2) general pedagogical
knowledge that is usually known as PCK. Others argue however that PCK is a
distinct class fueled by subject matter as well as pedagogical and educational context
knowledge (Magnusson et al., 1999). In spite of the lack of agreement, researchers
agree that the unique qualities of PCK are significant in perceiving the intended
meaning ofscience teaching and science education

wtedgc ol Iho
Purpose of

Fisurel. Model of the Elements of Pedagogical Content Knowledge Source: Bello
andAbimbola (2015).
Do biology teachers' level of knowledge of teaching biology topics differ based on
their experience?Are biologyteachers' knowledgeable about the appropriate method
to teach specific biology topics under (a) ideal situation (b) current prevailing
classroom situation? How often do biology teachers apply their knowledge of
students' pre and post-conception of biology concepts when teaching biology? To
what extent do the teachers of biology possess the Pedagogical Content Knowledge
based on the teaching experience? Based on the afore-mentioned questions, the
following two research hypotheseswere formulated and tested: (i) Biology teachers'
level of knowledge of teaching biology topics does not differ significantly based on
their experience (ii) There is no significant difference in the level of Pedagogical
Content Knowledge of biology teachers based on the teaching experience. Based on
these hypotheses, the present study sought to assess the Pedagogical Content
Knowledge of biology teachers in Senior Secondary Schools. The study would help
biology teachers to identify the major teaching technicality and approach in the field

0
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SSk- *:
Research Methodology t e_ The target population
S study was adescriptive: research of th ^ ^L^ (SSl-SS3)»n llorin

'.ted of all Senior Secondary one to tniee B'0'°=> hers trom the
SSSi Ntgerta. Two J^^^'ltatL^ Technique
Schools were sampled for ** ^"^Krespondents overaperiod oilweQuestionnaires were used to elicitresponse tic. V background information
weeks. The questionnaire consists of fouse« dteachers' knowledge oteaters' content knowledge, teachers teaching m h twas
students pre and post-conceptions ' j MPTk reUabiiity coefficientwas
validated by experts in the field ot sc ence ««» Coefficient for AssessmentreSUusmgPea^

Results t.ctPd as nresented in Tables 1and2.

inuuv. ^ _ iii_.„,UUvnntheSlS.
moderately rap«*«»^ ~~-«Hence, we reject the null hypothesis.

Table 1

JWWfertfefy Expend onrflfiss lagy*?* ^_!

Between Group
\Vlth[nGrou|
Total

5.706
166.608
171315
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Table 8

Table ofPost-hoc Test to Analyze the Mean Score of Teachers with Experience. Moderately
Experience andLess Experience in Teaching Biology Topics.

Tukey HSD
.330 .

.192

.330

.009

•SSBflHEBBHI

.009

(l)Teaching (j) Teaching mean difference Std. Error Sif
Experience Experience (!-J: »

-.174Less Exp. Moderately Exp.

Exp.

Moderately Exp. Less Exp.

Exp.

Less.Exp.isSmHSBBBRBBBoBtB .114

Moderately Exp.

-198

.174

.372

-372

.192

.122

.114

.122

.125

.125

H02: There is no significant difference in the level of Pedagogical Content
Knowledge ofbiology teachers based on teaching experience.
Tables 10 and 11 show that there is no statistically significant difference in the level
of Pedagogical Content Knowledge of biology teachers based on the teaching
experience (F=,2o3) =1.308, p=272), since the p value is higher than the level of
significance (0.05), henee we fail to reject the null hypothesis. ATukey post-hoc test
revealed that, there is a statistically significant difference between the less
experienced biology teacher and experienced biology teachers (p=.002)

Table 10

Table ofOne-Way ANOVA to Analyze the Mean Score ofPedagogical Content Knowledge of
Biology Teachers with Experience, Moderately Experience and LessExperience in Teaching
Biology Topics.

Source

Square
sum of square d\ Mean f sic

Between Group
Within Group
Total

2.74

184.(

186.

5

)4I

787

2 .915

263 .700

266

1.308 .272

•
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Tabh
e of Pedagogical Content Knowledge ofTable of Post-hoc Test to Analyze the Mean Scot

Biology Teachers with Experience. Moderately Experience and Less Experience in Teaching
Biology Topics.

(l)Teaching (j) Teaching
Ixperience Experience

mean difference

(HI
Std. Error Sis.

Tukey HSD
.130

(Exp.)-198
(Moderately Exp.) (Less Exp.)

(Less Exp.) (Moderately Exp.) -.181

.114

.174

(Exp.)

Discussions

The researcher found that there was a signi leant difference (p=.012) in the level of
knowledge ofbiology topics between experienced, moderately experienced and less
experienced biology teachers. This might be as a result of thefact that majority ofthe
experienced biology teachers responded based on their experience in teaching and
tend to assess themselves with the level ofacademic achievement oftheir students in
which the less experienced biology teacher might not take cognizance of. Other
reason that could lead to this response could be that the Less Experienced biology-
teachers aver rated themselves in the area of competence in teaching biology and
based their rating only on some element of PCK without considering the other
components of PCK. Similar to the findings of Drechsler and Van Driel (2007) who
found that there is a significant difference in the level of knowledge that exists
between experienced chemistry teachers and less experienced chemistry teachers.
The result shows that the ways the teachers related on their teaching in order to
improve differs. Some teachers reflected more on students' difficulties while others
showed more concern about their individual performance. To explore further, Trend
in International Mathematics and Science Study (2003) revealed that students
studying in the group taught by teachers with more than 15 years of experience
gained higher achievement score than students studying in group taught by teachers
with fewer years ofexperience.

.002

.122

(Moderately Exp) "'£$72.2

.166

.130

The study revealed that there is no statistically significant difference (p=.272) in the
level of Pedagogical Content Knowledge of biology teachers based on teaching
experience. It became apparent that, according to the moderately experienced
biology teachers, classroom experiences had the strongest impact. In the first place,
different activities and events during classroom teaching had affected the
moderately experienced biology teachers' knowledge of specific learning
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difficulties of students. In the second ^£ffBui
teaching strategies had benefited '^^^J^SLs are the most suitedmore importantly.die mode^^^^^oom^uctsbysMm^
for teaching being that they aie not Strang . . n..oceSs and rather not too oldtothecontemporary situation .nteaching an eauungproc ss ^^ ^
for the classroom practices. "^"^"^Z^ is consistent with the
classroom better. This strong impact ot teaching expert &LaE;
findings ofother scholars (e.g Grossma., 990 Lukiman OeSS ^ ^
Smith, 1999). Other studies have shown *at »ew teacn-
superficial levels of Pedagogical Conten Knowledg (Carp ..&
Petersen. & Carey. 1988: F«man-Nemser& P«.ke.. I>>J. u unmodified
Shulman, 1987; Shulman 1987). Anoyxe-teachtr ends to >? , ^
subject matter knowledge (most^'**£S£fi£rX* to present themay not have acoherent framewok "PW^, decisions withoutinformation. The novice also tends to make teoa^pedagogy
assessing students' prior knowledge, ^JgJ^^K to End it difficult to

questions (Carlsen, 1987).

Conclusion and Recommendations

The study shows that there was asignificant difference in the level «*»£££

Content Knowledge in llorin, Kwara State, Nigeria.

Teachers should intensify more effort on developing "j^.^^formatter knowledge as it goes along way in making the teaching and learning easy£r
them and their students, better understanding ot their content knowledgea™^
to recognize what makes aspecific topic easy or ditticult to learn> bytl enstuden^
Teachers should desist from the attitude ol limiting their knowledge Kwhat they
have been taueht in school and engage in continuous learning habits such a use ot
internet, newspapers, use of library and many others as learning neve, stops.
Stakeholders in the educational sector should realize that teaching is aprofession and
that whoever must be chosen to go to class must go through teacher training as this
goes along way in enhancing their experience before going to class to teach. 1hereby
setting a standard for teachers to possess a minimum level ot Bachelors uegiee in
Education to qualify to teach.
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Teaching experienced should not be a barrier to.recruitment.into teaching job or a
measure forjudging the Pedagogical Content Knowledge of biology teachers as
research has shown that teaching experience has no significant difference in the level
ofPedagogical Content Knowledge ofbiology teachers.
Further studies can be carried out on otherVariables like school type and teachers'
background could be added to the independent variables to explore the effect on
Pedagogical Content Knowledge ofteachers. More importantly further studies could
look at the academic achievement of students of-teachers with high level of
Pedagogical Content Knowledge ina larger domain.
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