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g This study investigated Physics Teach

_ ers' Content and Pedagogical Knowledge as correlates
- Of Physics achievement of Senior Se

: : condary Schools Students in Borgu, Niger State. The
adopted for this study was Ex-post Facto design. The population of this study covered
L Senior Secondary Schoo/s offering Physics with target population of nine hundred and
: M (915) SS Il physics students as at 2016/17 academic session. The sample of the study
- comprised of six Physics teachers purposively sampled out of 21 Physics teachers and ninety
i students (48 males and 42 females) were selected from six sampled schools out of 17
- Secondary schools using random sampling technique. Two validated instruments developed
- by the researcher namely,; Physics Teachers content knowledge Test (PTCKT) and Physics
: \ Pedagogical Knowledge Survey (PTPKS) with reliability coefficients of 0.85and 0.79
respectively. Two research questions were raised and two null hypotheses were tested at 0.05
~ level of significance. Research questions were answered with Linear regression while
4 Ses were tested with Linear regression and Analysis of Varience. The major findings
~ from the study were; No significance relationship in the extent of variation in Physics
- achievement of Students that is

p @ related to Physics teachers' content knowledge and no
~ significant in the extent of variation in Physics achievement of Students that is related to

:_‘ Physics teachers' pedagogical knowledge. Base on the findings, recommendations were
- made and these include among other that government should encourage Physics teachers
- lraining programmes to update their content knowledge and pedagogy skills for effective

- teaching. Also teachers should encourage positive study habit among students which will
~_eonsequently improve students achievement.
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-
{
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4 mﬂs Physics Teachers, Content Knowledge, Pedagogical Knowledge, Physics,
g Achievement

- In the modern world, there is an emphasis on the need for the provision of good qualitative
- Science and Technology Education for effective living and Physics is crucial for effective living in

“the modern age of Science and Technology. Ogumogu. (2011), buttressed that, without
- adequate background and knowledge of physics in our society, the scientific and technological
~ advancement in Nigeria will be a mirage.

ﬁ“cs h is a natural science that involves the study of matter and its motion through space-
m, along with related concepts such as energy and force, It is the fundamental and most
basics of natural science. It is a discipline of questioning, experimenting and thinking “outside
B making it critical that learners engage in inquiry, innovation and creativity within the
science classroom (Okonkwo, 2014). It encompasses the study of the universe and is the basis
for the study of many other science related disciplines. Physics is an integral science subject
“which provides contents in the training of students who want to study Engineering, Medicine,
ey Pharmacy, Fisheries and Physical Sciences and other related courses in Higher
itutions. At least for credit pass in Physics is a requirement for admission to pursue studies
cience-related disciplines in tertiary institution.
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ational curriculum for senior secondary schools, first Publig

- e
by the Federal Ministry of Education in 2009. It curriculum hastéil ni[;lraal]zrr:gggizwﬁr&t of C0nten€
The content of Physics curriculum are: Concept of spaCIE,a renoaisenttin éononsewatiOn
principle; Waves; Fields and Quanta. Based on this Splrad i gthrou ’hout B iﬁpts to be
taugnt are arranged in suich a way that topics are repeaic VERT AEPCIECD e FPee ear
of the Senior Secondary School, to cover the units in it curr : P Concept ;

Ptis
discussed in greater complexity and depth as Fhe course matures over the three years of Senior
Secondary School. The contents of the senior s€

condary school Physics curriculum Placeg
emphasis on understanding the concept, functionality and ability to apply concept learnt skill
acquired to relevant field.

It is one of the subjects in the N

The objectives of secondary school Physics curricullum .have been derlved. from t,he_Nationa|
Policy on Education first introduced in 1985 and revised in 2013 are to provide basy: literacy iy
physics for functional living in the society, stimulate and enhance creativity, acquire essentia|
skills and attitudes as a preparation for technological application of ph_y5|cs and acquire basjc
concept and principles of physics as preparation for further studies. To achieve thega
objectives, the Physics curriculum is expected to reflect contents and methods, which wi|
provide relevant and useful knowledge and skills useful for technological and industria|
development. This implies that curriculum of Physics is expected to take care of the challenges
of the modern world.

It is in this regard that Nigerian Government in it National Policy on Education (FRN, 2013)
made Physics compulsory subject of study at senior secondary schools for all Science students,
Therefore, for a candidate to gain admission into science related courses in particular College
of Education (COE), Polytechnics and universities, candidate must have at least credit pass in
Physics. Majority of senior secondary school science students choose Physics in the West

African Senior School Certificate Examinations (WASSCE) or National Examination Council's
Senior School Certificate Examinations (NECOSSCE).

However, there is ample evidence showing that performance of students in Physics over the
past decade has been very poor and not encouraging. The Chief Examiners Reports (WAEC
2014; 2015) revealed that candidates' poor performance in physics is due to lack of knowledgé
of_ the bas_lc prmcnple§ and concepts in Physics. This may lead to students having
misconceptions of Physugs concepts. Chee (2010) buttressed that students' misconceptionsin
Physics do impede meaningful understanding of and good performance in the suf);')e - p

In the same vein, it is
learning physics at al
Among factors that cause |ow enrol

poor science and mathema erin loed inclu
profession, poorly equipped laborat on of the Studentg Pl?éilcs m' by SCh.()o'stI::éh
teacher, in appropriate teac ory, poor FfeMuneration ) of Job GuEHES kf

i : hing strateq inad ‘vation 0
qualified Physics teach €gles emplo ) €quate motivation
mowledge (Semela ot 5, 2010, o posseSS‘Oﬂpofy;glow St Seachers, and low nurt
P8| o4 '-edede & Adedayo, 2013), Ty 2rd Content and pedado

Is indicates that Physics teact==

generally recognized th |
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It is a common ideology in go; '
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But resealfc?q Zf:/yjlcs teacher knows Physics very well, then that
There are P ldence has shown that, knowing Physics is only
content ko ér knowledge necessary for the Physics teaching

edge such as student knowledge of cognition and

ngwzggcéltég?!),fa;(gg; t(()) it():el ckonS|dered in teaching by physics teachers is Pedagogical
throuah Eera gogica nqwledg_e (PK) refers to the knowledge teachers develop

g P ce over a long period of time, about how to teach specific content in particular
ways in order tq lead to enhanced learner understanding (Loughram, 2012). Pedagogical
knowledge (PK) includes understanding which teaching skills fit the content and how element
of the content can be arranged for an effective science teaching (Nuangchalerm, 2011). This
implies that pedagogical knowledge (PK) is concerned with how teachers relate content
knowledge (CK) to pedagogical knowledge and how content knowledge (CK) is related to the
process of pedagogical reasoning (Adedoyin, 2011). Teachers who have acquired sufficient
academic preparation — usually are effective in both content knowledge and pedagogical
knowledge in classrooms (Hendriks, Luyten, Scheerens, Sleegers, & Steen, 2010). Therefore,
this study made an effort to investigate the Physics Teachers' Content (TC) and Pedagogical
Knowledge (PK) as correlates of Physics achievement of secondary school students in Borgu,

Niger State.

The main obiective of physics education programmes of various institutions of learning in
Nigeria is to pJ rovide basic literacy in physics for functional living in the society (FRN, 2004). In

i iqeri ent's desire to promote Physics education programme in the country,
spite of Nigetiat B S y the secondary schools seem to be deteriorating.

[ ics students produced b , : By
[t:r;e q%allt}/_tof i?rlzlci?c ias been %bserved that students are not doing well in Physics in WAEC
(N(')m S(: é e;/?. 'st, of Education, Minna, 2013 — 2016 school examiners report). In 2013 the
ger State Ministry < 58.90%, and 73.72% in 2014. The rate of failure increased to
?grcegta_ge of falltélrf-!9 2Wga2° % ir'l 2016. In this vein, Physics teacher factor has been linked to be
83% in 2015 an Jents' poor performance in the examination, in this sense there is need
?(?I?) Ofkt'h(: c?#:giglfif;%?%%yﬁzs teachers in our secondary schools because effective teaching
ok into

elicit effective learning. , :
rning outcomes in Physics are not aghleved in mpst

In Borgu, it is observed that expected I tisfactorily on the standardize examination

ing sa
schools, resulting in many SCR?‘?'Z”E’:::}?angCouncn (WAEC). One way to analyze these
been conducted by West AfTIC

di iding quality education may be through studying the variables of Physics
Iscrepancies in prov | 4
Teachers Content and pedagogica Knowledd

the Physics Teachers' Content and Pedagogical

Aim and Objectives of the Study .
J ment of Senior Secondary School Sudents in Borgu,

- ine
The aim of this study is tO t_iet:; nr:ilgve
Knowledge as correlates of Physics
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tudy will achieve the following objectives by find out the:

, ifically, the s
Niger State. Specifically; ted to Physi

: tion in Physics achievement of students as rela yols teachﬁfs'
; f variation
(i) Extent 0

[ iger State. .

el knowledge}n Sr?;/?;iuclsNelgr?ievement of students as related to Physics Teachers.
i tent of variation In ¥ : e

: E:dagogical knowledge in Borgy, Niger St

Research Questions . :
The following research questions guidedthe i ment of students related to Physics

()  To what extent of variation is PhyS|C;.aeC:‘§E‘;te?
teachers' content knowledgein Borgu, Niger - ¢ of students related to/pH
(i)  To what extent of variation is Physics achleversntert1e7 Vsics
Il ; ) .
teachers' Pedagogical knowledge in Borgu, Niger ota

Research Hypotheses cormulated andt ested at 0.05 level of significance:

The following research hypotheses were e - _ .
HO: : There is no significant relationship in the extent of variation in Physics achievement of

students that is related to Physics teachers' conte nt knowledge.
HO.: There is no significant relationship in the extent of variation in Physics achievement of
students that is related to Physics teachers' pedagogical knowledge.

Methodology : ;
The research design adopted for this study is causal comparative design also know as Ex-post

Facto design. Ex-post Facto design is a systematic empirical inquiry in which the researcher
does not have direct control on independent variable because they are inherently not easy to
manipulate (Ngwagu; 2005). Ex-post Facto design was used by the researcher to establish that
values of the independent variables have a significant effect on the dependent variable. An Ex-
post Facto design is most appropriate for this study because it allows variables to show if they
have a negative or positive relationship. The independent variables in this study are Teachers'

Content Knowledge and Teachers' Pedagogical Knowledge and the dependent variable is
Physics students achievement.

The population for the study comprised all Senior Seconda

. . : ry Schools two (SSII) students
offering Physics of 2016/2017 in Bprgu educational zone. The population of Se(nior )secondary
School two (SSII) students offering physigs was 915 Students (523 male and 392 female)

ulation of i
and 1 female) in Borgu educational zone. Physics teachers were twenty-two (21 maé

Pedagogical Knowledge Surve

A y (PTPKS),

zuest;ogs was an adapted from light ; nZTCKT
nowledge Survey (PTPKS) is questionna Wave concepts, phyei '
2R S
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teaching procedures, cla
— point likert scales code(sjsaT?glﬁogen?ent and evaluation of work. The PTPKS is an adopted four
strongly disagree (SD) = 1, Ws: Strongly agree (SA) = 4, Agree (A) = 3, Disagree (D) = 2

physics Teachers' Con

an)/wledge Survey (PT;eKnSt) }:,\r;ow'e‘jg‘? Test (PTCKT) and Physics Teachers' Pedagogical
ccience lecturers from SCiencereE subjgcted to content and face validation by two expert
Minna. From the validation re ?‘t ducatlon.Department, Federal University of Technology,
were made and items that ca?qo  the following amendments were made: Grammatical editing
removed. The final inStrumentSnOt Measure pedagogical skills were considered irrelevant and
validations. were modified based on the suggestion and feedback from the

lI;;w ogiiir;eoagpgfg ;23 reliability of the Physics Teachers Content knowledge Test (PTCKT) and
‘ \r’n anchers v 6;1909|cal Kr)owledge Survey (PTPKS), 10 Physics teachers were selected
N ¢, the POPU!atlon but not selected for the main study. Test-retest techniques
were used to establish the reliability coefficient of the test items. The responses were scored
after the first and second administrations of their tests. The scores obtained were correlated
using person product correlation coefficient for PTCKT while Cronbach Alpha coefficient for
PTPKS, which yielded reliable coefficients of 0.85 and 0.79 for PTCKT and PTPKS respectively.

The researcher visited the schools for this study to seek for official permission from the school
authorities through a letter of introduction from the Department of Science Education, Federal
University of Technology Minna before the commencement of the research. After the
permission, the Physics teachers were acquainted on the purpose and significances of the
research. The total number of 90 Senior Secondary school (SSII) Physics Students from 6
sampled secondary schools in Borgu used for the study. The termly examination results of the
90 physics students collected in the sampled schools were used as the Physics students'

achievement from the examination office for the study.

ch sampled schools for the study were asked to answer Physics
e Test (PTCKT) and also to complete Physics Teachers Pedagogical
d collected back by the researcher. Also students termly
examination scores were collected as Physics achievement. Based on the data collected with
PTCKT, PTPKS and students termly examination score, the researcher then analyzed the
amount of variation in students' achievement of Physics that is related to Physics teachers'

content and pedagogical knowledge.

The Physics teachers in ea
Teachers Content Knowledg
Knowledge Survey (PTPKS) an

Table 4: The Strategic Plan and Time Frame for the Research
‘citati 2weeks
1. Visitati Visitation to the schools for awareness
2. Olzgig)t?on Teachers and Students orientation about the research 2weeks
inistrati ion of students scores (PSTR) 2weeks
3. Administration S e llection of PTCKT and PTPKS 2week

4. Administration  Answering and co

Results

The research questions were an
at 0.05 level of significant usin
determine if there were relatio

achievement.

swered using Linear regression while hypotheses were tested
Linear Regression and Analysis of Variance (ANOVA) to
7 nship among the independent variables and Physics

tent of variation is Physics achievement of Students is

e T e Borgu, Niger State?

Research Question On |
o 'content knowledge In

"elated to Physics teachers
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Table 2: Regression Analysis of Physics Teachers' Content Knowledg

i i f students
Physics Achievemento o
R. Square Adjusted R. Square Std. Errgrsc(;f9 the Estimate
R ; .
0.275* 0.075 -0.156
‘ ntent knowledge

' [ hers co
*predictors (Constant), Physics Teac
The scores from the responses of the Physics Teachers' content knoglgggebggzef%rﬁ%g d
with Physics achievement of Students. Table 2 shows that the c;or_reO ekl CoefﬁZF,,cs
Teachers' content knowledge and Physics achievement of Students is U. ient

ek ¥ P o4 in Physics achievement of Students is relateq
of determination of 0.075. This implies that 7.5 % in inc;/ication that 92.5 % of the variation i

to Physics Teachers content knowledge. This is an : '
Physiz/s achievement of Students can be attributed to other factors than Physics teachers

content knowledge.

Research Question Two: To what extent of variation is Phy;ics achie\?/ement of Students js
related to Physics teachers' pedagogical knowledge in Borgu, Niger State:

Table 3: Regression Analysis of Physics Teachers' Pedagogical Knowledge and
Physics Achievement of Students

R R. Square Adjusted R. Square  Std. Error of the Estimate
0.395* 0.156 -0.055 6.220

*Predictors (Constant), Physics Teachers’ pedagogical knowledge

The scores from the responses of the Physics Teachers' pedagogical knowledge were
regressed with Physics achievement of Students. Table 3 shows that the regression between
Physics Teachers pedagogical knowledge and Physics achievement of Students is 0.395 with a
coefficient of determination of 0.156. This implies that 15.6 % in Physics achievement of
Students is related to Physics Teachers content knowledge. This is an indication that 84.4 % of
the variation in Physics achievement of Students can be attributed to other factors than Physics

teachers' pedagogical knowledge.
Hypotheses Testing

Hypothesis One: There is no significant relationship in the extent of variation i '
: . va ics
achievement of Student that is related to Physics teachers' content knowledg(: ton I S5

Table 4: Analysis of variance of physics achievement :
teachers content knowledge of students and physics

Source of Variation  Sum of Square  df Mean Squa

: re F- "
Regression 13.840 1 13.84(()4 0 \§32|;1e P-value
Residual 169.493 4 42373 : 08
Total 183.333 G

achievement of Students. ers’ content knowledge to Physics
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Table 5: Regressi : ) :
Tegcher':.'}:ﬁ:a'vﬂs of Physics Achievement of Students and Physics

G tent Knowledge Showing t-value
Unstandardized Standardaized T-value P-value
. Coefficients Coefficients
Std. Error Beta
(Constant) 94.20
Physics Teachers Contart 202 59,321 1.588 0.187
Knowledge -0.399  0.699 -0.275 4.a/2. . 0598

iga?:gg'rgon Table 5 also confirms the fact that there existed a weak relationship of Physics

ot assoc?:tte;t knowledge to Physics achievement of Students since the t-value of -0.572
©d exact probability value of 0.598 was obtained. The partial correlation

coefficient of Physics teachers' content ' i ip wi i
achievement of studente. knowledge has a negative relationship with Physics

Hypothesis Two (HO

' ' »): There is no significant relationship in the extent of variation in
Physics achievement of

Students that is related to Physics teachers' pedagogical knowledge.

Table 6: Analysis of variance of physics' achievement of students and physics
teachers' pedagogical knowledge

Source of Variation  Sum of Square  df Mean Square F-value P-value

Regression 28.588 1 28.588 0.739 0.438
Residual 154.745 4 38.686
Total 183.333 5

Table 6 shows that the probability value associated with the calculated of F(1,4)= 0.739 is
0.438. The probability value of 0.438 was compared with 0.05 level of significance for testing
the hypothesis and it was found not significant. The null hypothesis is retained. Inference
drawn was that the extent of variation in Physics achievement of Student that is related to
Physics teachers' pedagogical knowledge is not significant (F(1,4)=0.739, P > 0.05). This
shows that there is a weak contribution of Physics teachers' pedagogical knowledge to Physics
achievement of Students.

Table 7: Regression analysis of physics achievement of students and physics
teachers pedagogical knowledge showing t-value

Variable Unstandardized Standardaized T-value P-value
Coefficients Coefficients
B Std. Error Beta
(Constant) 89.804 34.376 1.588 0.187
i Pedagogical
E::;?,:,?;E:Chers g -0.353 0.411 -0.395 -0.860 0.438

iti o confirms the fact that there existed a weak relationship of Physics
{n agd't'?nezaablig-/i'c::sknowledge to Physics achievement of Students since the t-value of -
Oeggoergtr? ssgciated exact probability value of 0.438 was obtained. The partial correlation
cc’)efﬁc;z:qt o?’ Physics teachers' pedagogical knowledge has a negative relationship with Physics

achievement of students.

Discussion

7.5 percent variati _
content knowledge. Whil
be attributed to other

. ents' achievement of Physigs can be attributed to Physics teachers
onin SZUSZ- 5 percent of the variation in students achievement of Physics can
factors than Physics teachers content knowledge that were not
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considered in the study. Meanwhile the extent of variation in students' achievement of Physics
concepts that is related to Physics teachers content knowledge is not significant. However the
partial correlation coefficient of Physics teachers' content knowledge has negative relationship
with students' achievement of Physics. This implies that low level of Physics teachers' content
knowledge might have a result of negative effect on students achievement of Physics 15.6
percent variation in students' achievement of Physics can be attributed to Physics teachers
pedagogical knowledge. While 84.4 percent of the variation in students achievement of Physics
can be attributed to other factors than Physics teachers pedagogical knowledge that were not
considered in the study. Meanwhile the extent of variation in students' achievement of Physics
concepts that is related to Physics teachers' pedagogical knowledge is not significant. That is,
there is a weak contribution of Physics teachers' pedagogical knowledge to students
achievement of Physics. This implies that decrease in the Physics teachers' pedagogical
knowledge would have a negative effect on students achievement of Physics. Carmen (2002)
who investigated on the relationship among teachers pedagogical knowledge and students
achievement score. The result of the study showed that there is no significant relationship
between teachers' pedagogical knowledge and students achievements score.

Recommendations

Based on the findings of this study, the following recommendations were made:

(i) Government should encourage Physics teachers training programmes to update their
knowledge and to improve on the classroom practices. Such programmes should be
focused toward linking the subject matter with pedagogy to enable the trainee acquire
appropriate technical skills necessary for effective Physics teaching.

(ii) The study calls for the need to encourage teachers to further their education,
consequently teachers would become more competentin discharging their duties.
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