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Abstract iy
An assessment of the levels of pedagogical knowledge (PK), content knowledge ( CK)
pedagogical content knowledge (PCK) of science teachers in Minna Niger state. The r.e.s'eaf‘_c
design is descriptive statistics. The researcher 's developed a five-point Likert scale questionndire
which had fifieen constructs each on PK, CK and PCK. All science teachers in Minna form thfi
population. The sample size for the study were IWo hundred science teachers. The data collecte
were analyzed using the mean and standard deviation. An average mean of 3.0 was used as the
benchmark: teachers who scored below the average mean had low PK, CK and PCK, and teachers
who scored above the average mean had high PK, CK and PCK. The results showed that grqnd
means of 3.54 was gotten for PK, 3.50 for CK and 2.50 for PCK indicating that teachers had high
PK and CK while the level of their PCK was low. It was recommended that teachers should be
given capacity training on pedagogical content knowledge (PCK), among others.
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Introduction
tivity in which the teacher must apply

Teaching any subject is a highly complex cognitive ac
Teachers with differentiated and integrated knowledge may

knowledge from multiple domains.

have a greater ability than those whose knowledge is limited and fragmented. Teaching is a process

of delivering knowledge between teachers and students. This process involves planning,
feedbacks (Shahabuddin et al) in Jacob 2020. It requires thorough

implementation, evaluation, and
duce effective teaching which will consequently lead to effective learning

in the classroom. In any profession, there is a specialized professional knowledge that makes it
unique and distinct with striking features entirely different from other professions. One of the
characteristics of good teachers is that they possess a substantial amount of specialized knowledge

for teachers known as Teachers’ pedagogical content knowledge.

planning in order to pro

TPACK is a structure which aims to define the knowledge that teachers need while they are
integrating it in their teaching. With the use of it they deal with the sophisticated and fixed nature
of teacher knowledge Koyuncuoglu (2021). Lee Shulman (1936) who proposed the concept of
PCK, describes it as teachers’ understanding of “the most useful forms of representation of the
most powerful analogies, illustrations, examples, explanations, and demonstrations. In a word, the
ways of representing and formulating the subject that makes it comprehensible to others. Teachers
of a specific subject should possess special understandings and abilities that integrate their
knowledge of the subject’s content and student learning of this content. This special knowledge,
called Pedagogical Content Knowledge (PCK), distinguishes the science knowledge of teachers
from that of scientists. Pedagogical content knowledge, defined by Shulman as the special
amalgam of content and pedagogy that is uniquely the providence of teachers and their own special
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form of professional understanding. Another important idea is that teaching science based OF e
methods advocated by current reforms is fundamentally different from how most teachers |carn

science themselves yet research indicates that teachers unfortunately, tend to teach the way thc'?
have bu.n taught. The above arguments suggest that preparation of science teachers should be 2
purpo.s:cful intellectual endeavor that needs to be carried out by professionals who possess S‘“'O_"g
expertise in the content area and can apply it to learning of science and simultaneously have 5k1 ’

and experience in implementing the reformed way of teaching in a classroom.

Pedagogy can be defined as the art of teaching. * Pedagogical knowledge involves being able 10
convey knowledge and skills in ways that students can understand, remember and apply- *
Pedagogical skills can generally be divided into classroom management skills and content-relat

skills. Pe@agogical content knowledge plays an important role in the teaching and learning process
because it involves teacher’s competences in delivering the conceptual approach, relational
understanding and adaptive reasoning of the subject matter (Kathirveloo et al., 2014). Content
knowledge is the “knowledge about actual subject matter that is to be learned or taught” (Mishra
& Koehler, 2006). Teachers must know about the content they are going to teach and how the
nature of knowledge is different for various content areas. Our own content knowledge affects how
we interpret the content goals we are expected to reach with our students. It affects the way we
hear and respond to our students and their questions. It affects our ability to explain clearly and to

ask good questions.

Pedagogical content knowledge is special amalgam of content and pedagogy that is uniquely the
province of teachers and their own special form of professional understanding. Key elements in
shulmans’ conception for PCK are knowledge of representations of the specific content and
instructional strategies on the one hand and understanding of learning difficulties and students’
conceptions of specific content on the other. Content knowledge is defined as the concepts,
principles, relationships, processes, and applications a student should know within a given subject
matter. It includes knowledge of concepts, theories, ideas, knowledge of proofs and evidences as
well as practices and approaches to develop this knowledge. Pedagogy is knowledge of teaching,
instruction and training. It includes the educational purposes, the methods of teaching and learning,
knowledge about techniques or methods used in the classroom, the nature of the target audience,

and strategies for assessing students’ knowledge.

Amidst growing concerns in the education industry regarding the quality of teachers and how it
affects the process of teaching and learning. The success or failure in the process of teaching a
particular concept lies in the pedagogical approach adopted by the teacher, without which the
teaching would appear to the students as abstract. For a teacher to function effectively he/she has
to have good skills in communication, collaboration, proper knowledge of classroom management,
proper knowledge of subject matter and effective teaching methods (Jacob et al 2020). However,
there have been a major problem of low PCK among science teachers and how it translates into
increasingly sophisticated methods for engaging diverse students in mastering challenging subject
content and basic skills, lack of science teachers mastery of content, lack of inept knowledge of
the lessons presented to students, science teachers not being able to carry out learning objectives,
teachers inability to apply adequate teaching methods to attract students interest, inability of
teachers to differentiate cognitive and learning intelligence among students so as to cnabl'e.them
prepare contents that that are not too high for the students to learn in one lesson, inability of
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teachers to pre . BT

vt tha curr?cu Ir:Ja': i: [;r:i;::crnd{iuly. lc.'-‘.\.‘snn plan in‘ a correct context according to syllabus and to carry
especially in the aspect of ﬂcicr:nu-\' l“'” by leading to students’ understanding difficulties in science
teaching and leaning lhiv; b ‘u’. In view of th.c afore mentioned challenges faced by teachers n
Content Knowledge | n M'. Study aims at assessing Secondary School Teachers Pedagogical an
PCK and derive h"sﬁihlclilvnn. T.Q!ger state. This will help in the quest to identify teachers with low
quality of teaching in the sla?gs in which they can be improved which will in turn improve

_f"}’im and Objectives

e aim of this AT & "

content k::o:\':llt‘:d:::rir; r;\jl :r(IUd);\]“ to Assess Secondary School Science Teachers® pedagogical and
objectives to: na Niger State.This aim would be fulfilled through the following specific

4. ify sci
- {()icmlfy_ science teachers’ level of Pedagogical Knowledge (PK),
6' Eeten_mne science teachers’ level of Content Knowledge (CK).
. xamine science teachers’ level of Pedagogical and Content Knowledge (PCK).
Research Questions
(53 ! What is the level of science teachers’ Pedagogical Knowledge (PK)?
: What is the level of science teachers’ level of Content Knowledge (CK)?
7. What is the level of science teachers’ Pedagogical and Content Knowledge (PCK)?
Methodology
This research was conducted by using a descriptive survey research design. The population of the
n the selected public senior secondary schools in Minna.

study comprises of all science teachers i

Niger State. The sample size is two (20

public secondary schools. A researcher developed instru
type questionnaire on pedagogical knowledge (PK), content knowledge (CK) and pedagogical and
validated by two science education experts from

content knowledge (PCK). The questionnaire was

Federal University of Technology and College of Education Minna, Niger state. The instrument
was pilot tested and yielded the reliability coefficient of 0.76, 0.70 and 0.82 for PK, CK and PCK.
respectively. Data collected were analysed using mean and standard deviation.

0) hundred science teachers randomly selected from 10
ment which consists of five-point Likert-

nce teachers’ Pedagogical Knowledge (PK)? To

Results _
level of scie :
deviation was used and the analysis presented

Research Question one: What is the
answer this research question, mean and Standard

in Table 1

5T RY
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Table | Mean and Standard Deviation of science Tent hera' Level ul ¥
(;‘f‘ p‘,fﬂn"" »

(k)
S Ng\
Tl ientt  Diesitiin
I Classroom r'harihgcm-cm_ hoim 1oy create and figh
" : ( AT b 4% iy
maintain appropriate behaviour of studerits 200 ’

in classroom settings
Classroom management helps to increase ahipd S0 i A e L

academic engagement
3 Classroom management helps to enhance Sy 744 | 17 § prtt
social behaviour

High

(]

Classroom management helps topromote 200 AT |45 High

4 "
active learning and student involvement.

5 Classroom management helps to identify
200 1A% V20 §2re

important student behaviours for success

6 Classroom management helps in preventing
discipline problems. 200 I A0 VA L

7 Classroom management establishes and
sustains an orderly environment in the 200 149 30 High

classroom.

8 Classroom management Increases meaningful
academic learning and facilitates social and 200

emotional growth among students.

3.55 132 High

Classroom management decreases negative
behaviours and increases time spent on 200

academic engagement

Chaotic classroom environment contribute

to high teacher stress and burnout rates. 200 130 11

10

11 Educational goals are statements that describe the
skills that you should possess upon completionof 9 149 1 30
a course or program. '

12 Educational goals are statements that also
describe competencies you should have gained 200 2.50 1.12

3.44 136 High

upon completion of a course or program
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H ;
l':’l:;-".:mu;ut MO v e ienis thet desrilw the
SPHATIERS Tt yomn whvonibd promsesn 1,
: " , l
RO o o Pon completion 200 L6 136  High
14
‘“‘,‘:h Aol poals volyves Il g olyjectives
]
thureating a plan fin achieving them 200 .33 129 High
5 \
I';‘ln«; u:lh Wl poabe involves choosing attainable
SRR goals and creatin
B0 plan 1o achieve '
i [ hieve 200 3.52 1.39  High
Grand mean
150

Fable | reveals the e LA
he mvu:,;(: ::::“:::'n:": :“"" ::::: ;::?\:':"\‘l clcvimliun ol teachers’ 1cvgl of Pedagogical Kn()wleflge.

than .00 ix considered ¥ oo e vas used as the Imncltnmrk for ‘llllgh‘ and thf: mean of less

mean xeores which were 'lv il nsequently, lifleen (15) items were listed, all of the items had

which indicates that |h~\ tlwyt\‘t'\ I:flll and 3,55, Ten |lcm'n were above the benchmark of 3.0
knowledge wi il~ . ¢ majority of science tenchers in this population have high pedagogical
o dee While five items were below the 3.0 benchmark which indicates that a minority of
stence teachers in this population have low pedagogical knowledge. A grand mean of 3.50 which
indicates that science teachers’ pedagogical knowledge is high in this population,

R""“"‘""“Ql“‘ﬂ"!m Twor What is the level of science teachers’ Content Knowledge (CK)? To
m“l\ MITI this cesearch question, menn and Standard deviation was nsed and the analysis presented
in Table 2

Table 2: Mean and Standard Deviation of science teachers’ level of Content Knowledge (CK)
Std.

S/NO N Mean . . Decision
. — Deviation

I I know what content of my area of specialization
is science is to be addressed in cach session of 20 3154 1.16 High
the secondary school curriculum

2 I have sufficient repertoire of strategies for _
teaching Science subjects 200 331 170 High

3 It is true that Science concepts are related 200 143 111 High

4 Teachers should be able to diagnose and
climinate students difTiculties and 200 344 1.19 High
misconceptions in Science

5 Teachers should be able to apply Science
concepts and laws to Natural laws and 200 224  0.88 Low
phenomena

6 Science subject teachers should know how to
design experiments for teaching and learning 9 208 086 Low

purposes as well as research

e PSS ———
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:_‘3;7,":';‘:'; :r:t:::::‘r;'a lalrl":,’; u’ : ‘:‘;‘f:‘:::("::'."""-'}' ! 200 3.19 1.14 High
L Feachers should be able to link Science concepts .

together 200 b7 Rao e
9 Feachers should be able to think about the

content of secondary school Science subjects like 200 2.00 090 Low

subject matter experts

10 Feachers should be able 1o develop a deeper

understanding of the content of secondary school 200 3.43 1.11 High
Science subjects, |

I An atom is defined as the basic unit of a

chemical element 200  3.50 1.33 High
12 Molecules represent the basic unit of a chemical "

compound 200  3.47 1.36 High
I3 The periodic table is a list or arrangement of all

known chemical elements. 200 2.35 042  Low

14 A chemical reaction is a process in which one set
of chemical compounds are transformed into 200  3.47 1.35 High
another

A molecule is said to be chiral when its mirror

15 image is not super imposable to the molecule 200 2.43 038 Low
itself
Grand mean 3.54

Table 2 reveals the mean and standard deviation of teachers’ level of Content Knowledge. The
average mean of 3.00 and above was used as the benchmark for ‘High’ and the mean of less than
3.00 is considered ‘Low.’ Consequently, fifteen (15) items were listed, all of the items had mean
scores which were between 1.35 and 3.57. Ten items were above the benchmark of 3.0 which
indicates that majority of science teachers in this population have high content knowledge while
five items were below the 3.0 benchmark which indicates that only a minority of science teachers
in this population have low content knowledge. A grand mean of 3.54 which indicates that science

teachers’ content knowledge is high in this population.

Research Question Three: What is science teachers’ level of Pedagogical and Content
Knowledge (PCK)? To answer this research question, mean and Standard deviation was used and

the analysis presented in Table 3
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Tab |
.nl le N Mean and Standard Doviation of Nolenee Teachers’ Level of i'm'“l!"““'ﬂ -
Content Knowledge (1% h)

SN

(§)

10

11

13

14

15

l'ev hiolopy sl be Itegeated o S leie
Clasnes

Stidents should be helped o refloct on thel
Suience learming strntegios

Students should be guided (o disouss offectively
during group work

Cooperative Tearning helps toarners 1o bulld thels
confidence

Allocation of tasks based on students abilities
helps to carry all students along

»
Prablem solving skills can be fmproved by
inquiry based instructions

Bringing the “abstract” concept of Science to life
by visual and practical learning i very important

It is important to break down larper tasks into
achievable steps

The use of media establishes a direct connection
with the digital world that learners inhabit

A combination of discipline and reward helps to
build an atmosphere of mutual respect

General questions during learning encourages
active class participation

Assignments should be given upon completion of

every lesson
Practical is an essential part of the Science
curriculum

Practical is an essential part of the Science
curriculum

Multiple choice questions allow assessment of
full specification and rapid marking

Grand mean
2.50

™

i

200

200

00

200

200

200

200

200

200

200

200

200

200

200

Mean Ik-::::lluu Remarks
2 A0 (R 1.ow
Al (R4 Low
2.3 112 Low
147 .55  High
AR (R} L.ow
1.40 1.12 Low
249 1.10 Low
1.56 134 High
244 1.16 Low
1.53 1.21 Low
349 1.40  High
2.50 113 Low
2.46 116 Low
499 1.19 Low
294 1.17  Low

Table 3 reveals the mean and standard deviation of teachers’ level of Pedagogical and Content

Knowledge (PCK). The average mean o

£ 3.00 and above was used as the benchmark for ‘High’

and the mean of less than 3.00 is considered ‘Low.’ Consequently, fifteen (15) items were listed:
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all of the items he N !
18 had mean scores which were between 140 and 3,56, Ten items were below o

benchmark

of 2.0 W indie : .

indi\-“w; that \:‘lmnh nt knowledge while three items were above the 3.0 henchmark whic

\ Y R T ; ' .
content know h\i“: . ‘\“"“"“i\ ol seience teachers in this population have high pcdagugncul an
¢ A grand mean of 250 which indic y - .al

. : . “ dicates that science teachers’ ogica

knowledge is low in this population, e teachers' pedagop

:)'iscnssinn of results
he finding of the tndi "
l‘(‘d:lgngic::; }: l'ml\?:m;;:‘t:' l\,t)\dll\"l:‘lil:‘:“:h:;‘l ‘.\\"fc;mt u‘n‘wlwrw in the said p(.)pulminn have high
who indicates that effective \‘|‘t|\\r\;\vltz. :l- ‘\-"“"‘.‘ “U'"“( ﬁ.ﬂ‘uFllllit)th‘lc (ZOM) o Odqmqsu (-2018)
is that science teachers have hli-vh cnm‘-ln‘l ‘l:"k 'krll\-l:mf('N m“‘f‘m“. performance, The implication
relatively good performance in ::ivncc :uh‘ ": "N :; F"& _1"“.1 B r e w' i ha""‘,g
this population have high cnnlénl knmﬂ l't'\ h'-l'l "‘L i-l l‘ldl"gﬁ e ndings lcﬂch“’"" ‘"
2008) in Odumosy (2018) who repo ‘c:.rc' . Im: result u"urruhurmcs the findings of (Festus,
teachers. This implics that if students ]c‘r!u "n;:‘r Lt)l\}CIll kn_m_wlcdgc among secondary school
perform better. Collaboratin " this n;:ﬁ‘ e It ()I "H,Ml?m “-l o cm‘ucnl nowinipeNepans
£2002) who fooed & oron 'b. .‘I‘k..t.r ion are Olfos, (m|flrmc and !aslrcllu (2014) and Popoola
e be? i d . h,‘wr.n ation hciwcc.n lcucl‘\crs pedagogical content knowledge and
i - B st ‘1 ing in Ic‘,ummg. I'he study is also in consonant with the works of Ishola and
ofia (201 7); Ogar (2006) in Odumosu (2018) who affirmed that teachers’ mastery of the subject
matter is a component that determines the extent of students learning and achievement. The finding
of this study also show that teachers in this population have low pedagogical and content
I-fnowlec‘ige. This corroborates with the findings of Mohamed et al (2021) indicating that teachers’
face serious challenges in the implementation of PCK in classroom practices. There is, therefore,
a need for more in-service training on raising teachers’ PCK levels, which will eventually lead to
improved teaching and learning.

Conclusion
The quality of chemistry teachers especially at the senior secondary education level cannot be

compromised. The teachers at this level must have both the massage and the medium, because the
shallow knowledge of teachers in chemistry content will not give the desired results. Given the
findings of this study, it is logical to conclude that the teachers in this population have high
pedagogical and content knowledge but have low pedagogical and content knowledge. 1f our goal
is to encourage teachers to develop their PK, CK and PCK particularly in Science, it can only
happen if teachers are exposed to proper training, conferences and workshops which will in turn

improve the quality of teaching and learning.
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