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Pedagogical Content Knowledge and Job Motivation in School Teachers: The
Mediating Role of Teaching Efficacy
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Abstract

The present study explored the relational dynamics of pedagogical content knowledge,
teaching efficacy, and job motivation in school teachers. Directed by the published literature,
it was postulated that a) there would be a positive relationship among teaching efficacy,
pedagogical content knowledge and job motivation, b) teaching efficacy and pedagogical
content knowledge would predict job motivation and, c) teaching efficacy would mediate
between pedagogical content knowledge and job motivation. After observing all stipulated
ethical considerations, a purposive sample of 220 school teachers (n = 117 men, n = 103
women) with an age range of 20-50 years (M=33.54, SD=4.54) was recruited for this cross-
sectional correlational research. Tools used were demographic information sheet, teacher sense
of efficacy scale (short form), STEM pedagogical content knowledge scale and motivation at
work scale. Findings showed that there was a significant negative relationship between
teaching efficacy and pedagogical content knowledge, and between job motivation and
pedagogical content knowledge in teachers. Moreover, pedagogical content knowledge was a
significant predictor of job motivation and teaching efficacy mediated the relationship between
pedagogical content knowledge and job motivation. Other than facilitating occupational and
educational psychologists in their work with teachers, current findings can also be incorporated
into policymaking of the education sector.
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that they can accomplish their academic
obligations to the best of their abilities
(Hafeez, 2021). It is hence pertinent to
equip teachers with the best pedagogical
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Introduction

The ability of every nation depends upon
their teachers as they enable students to
accomplish their goals (Barni et al., 2019).
But to be an efficient teacher, one needs to
continuously seek specialized professional
training to meet meticulous standards so

content knowledge (PCK) which will also
increase their teaching efficacy (TE) and
might keep them motivated towards their
work in the long run. This was the reason in
this  paper; we  investigated the
interrelational aspects of PCK, TE and job
motivation (JM) in school teachers.

Pedagogical Content Knowledge

No one can deny the fact that to be a good
teacher, one needs to possess characteristics
other than just having the knowledge and
expertise in a particular subject as a better
comprehension of the teaching and learning
process, identification of students’ needs
and shortcomings and the capacity to
implement effective PCK have the equal
worth (A1 et al., 2022). It was Shulman
(1986) who initially presented the idea of
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PCK and argued that both content
knowledge (CK) and pedagogical
knowledge (PK) couldn’t be mutually
exclusive. Instead, he proposed PCK as a
special kind of teacher knowledge that
combined subject-specific knowledge with
effective teaching strategies and teachers
could gradually acquire PCK through their
experiences. It consisted of the following
essential components: (1) information
about the subject matter; (2) an
understanding of how students came to
understand the material; (3) procedures; (4)
information about the educational plan; (5)
information about instructional settings;
and (6) information about the purpose of
training (Shulman, 1986).

Similarly, Andrew et al. (2019) reported
that PCK was a teacher's assessment of how
well they conceptually translated their
subject-matter knowledge to help pupils.
For teachers who were well-developed,
PCK could be very effective; however, they
must be aware of its drawbacks (Dong et
al., 2020). Good PCK could be developed
by teachers in all fields of education, which
would improve their ability to teach and
motivation for their work (Kim et al.,
2018). Moreover, it was different from CK
which was based on the teacher's
understanding of the subject being taught
whereas PCK was the sort of information
which was expected to make the topic more
open to the students (Andyani et al., 2020).
Teaching Efficacy

While self-efficacy indicates someone’s
belief in their ability to accomplish a
particular performance-based task, a
teacher's self-efficacy refers to their ability
to enhance the performance of their
students and/or supervisees (Bandura,
1986; Tschannen-Moran & Hoy, 2007). It
denotes the educator's confidence in their
capacity to effectively and efficiently create
and maintain a teaching and learning
environment (Buri¢ & Moe¢, 2020). This
was the reason; TE seemed to influence the
whole teaching and learning process of the
students (Granziera & Perera, 2019).
Likewise, instructors who considered
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themselves highly competent tended to
foster a learning environment in which
students learnt more efficiently (Yada et al.,
2019). Hoogsteen (2020) found TE to be
increased with an increase in the
performance of students. However, it had
been observed that TE had been
significantly influenced by the motivation
levels of instructors (Bandura, 1986;
Lazarides et al., 2018). Interestingly, this
JM enhanced by self-efficacy was mainly
based on perceived competence rather than
actual skill (Hoogsteen, 2020). In addition
to imparting the necessary knowledge,
teaching objectives might also include
encouraging one another. As a result, it was
critical to assess instructors' self-efficacy,
look at potential influencing elements, and
consider how self-efficacy may affect
teacher’s knowledge and future JM.

Job Motivation

One of the most important aspects of the
educational process is the teacher’s
motivation. By cultivating motivation, the
educational quality could be raised hence
accomplishing academic goals more
rapidly (Johnson, 2017). Eliyana et al.
(2018) eclaborated that motivation was
one’s readiness to put dedicated efforts into
achieving a particular objective. Research
had indicated two aspects of motivation;
firstly the extrinsic motivation that emerged
from external circumstances and sources,
and secondly the intrinsic motivation that
drove people to undertake certain actions
and came from their inner self (Deci et al.,
1991). When taken as a conceptual whole,
both of these types influenced how people
behave in their lives (Aytag, 2021). Thus, it
was reasonable to argue that motivation
was the cornerstone of the academic
experience and involved a process of
behavioural change (Skaalvik & Skaalvik,
2019). In this sense, the JM of teachers
impacted the overall quality of education as
they influenced students by employing
integrated teaching approaches and putting
efforts into their command of subject matter
and pedagogy. This JM further increased
the academic motivation of their students
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(Engin, 2020). Moreover, that motivation
was associated with every factor
influencing the student during the
educational process and the teacher was
directly tied to all of these components
(Yildiz & Kilic, 2021).

Literature Review

Teaching is a human undertaking with
many facets that involve the intricate, real-
time interaction of several knowledge
types. Improving student learning
achievement required teachers to possess
pedagogical competence, reasoning, and
knowledge (Jacob et al., 2020). Research
indicated that successful classrooms and
schools depend on the presence and
maintenance of high self-efficacy in
teachers (Poulou et al., 2019). Notably, the
positive TE affected the school climate by
boosting its learning  environment
(Johansson & Johansson, 2021). It had also
been observed that TE not only improved
the performance and motivation of teachers
but it also created positive outcomes for
students (Alibakhshi et al., 2020).

In a study, Reppa et al. (2023) reported a
causal relationship between the JM of
teachers and their sense of self-efficacy.
Similarly, those educators who possessed a
high degree of self-efficacy showed
increased JM, decreased job-related stress,
and experienced fewer challenges while
dealing with disruptive children (Barni et
al., 2019). Moreover, TE had also been
linked with students' engagement in
behavioural, emotional, and cognitive
domains (Buri¢, 2019); teachers' decreased
job stress (Buri¢ & Moe, 2020) and
enhanced JM (Alexander et al., 2020).
Furthermore, the research found that
teachers who showed stronger PCK-based
self-efficacy managed the classroom in a
better way (Rafiq et al., 2022). Satrio and
Sahid (2023) argued that PCK assisted
prospective teachers to keep on learning
which improved their willingness to learn
and academically developed themselves as
they would feel more efficacious in
imparting effective learning. Since PCK
was found to have a strong correlation with
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JM and TE, studies had concentrated on
developing better interventions to develop
PCK (Mesci et al., 2020) and demonstrating
its impacts (Kim et al., 2018). According to
the findings of a different study, student
achievement and student interest were
positively  correlated with instructor
competence (pedagogical subject
knowledge, self-efficacy, and teaching
excitement) (Fauth et al., 2019).

Numerous research studies conducted
globally had also looked at the relationships
between job motivation and teacher self-
efficacy. For example, it was discovered
that, via the mediation of work engagement,
the self-efficacy of teaching assistants was
positively correlated with job satisfaction
(Chan et al, 2020). There were four
different personality profiles of instructors
that emerged from latent profile
assessments  of  teachers: "rigid,"
"ordinary," "well-adjusted," and
"excitable." The findings, which supported
the validity of the profiles, showed that
instructors who were very excitable had the
lowest job satisfaction. According to Perera
et al. (2018), there was a significant
difference in job satisfaction between both
profiles, with ordinary teachers expressing
much lower satisfaction. Moreover, in a
Turkish study, the authors not only
established the associations between
motivation and  self-efficacy  with
autonomous learning, but they also
demonstrated the predictive abilities of
these variables with autonomous learning
(Alkan & Arslan, 2019).

Empirical evidence supporting the positive
correlation between motivation and self-
efficacy had been presented in numerous
studies. According to Grigg et al. (2018), a
student's  self-efficacy affected their
motivation to study and their level of
interest in a subject. Additionally, self-
efficacy was favorably predicted by
teachers' work involvement (Li et al.,
2019). Students' academic self-efficacy
arose when they evaluated their own work
and received regular, prompt feedback on
the tasks they completed. A person's ability
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to choose tasks and level of commitment
was influenced by their awareness of their
efficacy; the more capable they felt, the
more likely they were to take on
challenging tasks (Affuso et al., 2022).

As  previously indicated,  various
knowledge-related factors might have an
impact on teachers' motivation for their
jobs. Few research, nevertheless, had
looked at the methods and procedures by
which various facets of a teacher's subject-
matter expertise interacted to affect their
motivation for their jobs. The mediating
role of teaching efficacy had received
increased attention in recent times.
According to Huang et al. (2020), a study
revealed that the impacts of cultural barriers
and learning-centered leadership on teacher
professional learning were considerably
mediated by teacher self-efficacy. A meta-
analytic structural equation modeling
investigation with 114 empirical studies,
carried out by Scherer et al. (2019) to look
into the possible impacts of teachers'
motivating beliefs (such as self-efficacy
and utility-value) on their desire to use
technology, discovered that teachers' desire
to use technology in the classroom was
strongly predicted by their combined
motivational beliefs of self-efficacy and
utility-value.

Backfisch et al. (2020) used a MANOVA to
examine possible disparities in teachers'
motivational beliefs. Results showed that
regarding TPACK self-efficacy, planned
contrasts showed that in-service teachers
had greater levels of TPACK self-efficacy
beliefs than trainee instructors. According
to another study, teachers' professional
engagement was found to be mediated by
autonomous motivation and emotional
characteristics in relation to digital self-
efficacy and support for innovation
(Moreira-Fontan et al., 2019). Moreover,
Qadach et al. (2019) verified that the
principal's instructional leadership and a
teacher's intention to  resign  are
significantly mediated by shared vision and
collective teacher efficacy. Similarly, in
Chinese academics, emotions in teaching
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statistically predicted teaching styles, both
directly and indirectly through academic
self-efficacy (Zhang et al., 2018).

In a study, Dong et al. (2020) revealed that
PCK positively predicted JM in teachers.
Moreover, pedagogical content
understanding was found to be influenced
by instructional efficacy views (Richardson
et al, 2018). Similarly, PCK was
discovered to affect the JM of teachers
through an intermediation of the TE
(Woon, 2018). Also, a study found that the
TE of pre-service teachers partially
mediated the association between PCK and
teaching anxiety. This meant that the pre-
service teachers' TE increased with a high
level of PCK which eventually reduced
their anxiety (Aksu & Kul, 2019).

Present Study

Understanding that good teaching involved
more than just imparting knowledge, this
paper focused on PCK, TE and JM and
aimed to understand their interrelationships
within an indigenous setting. Therefore,
this paper undertook the following
objectives: (a) to determine the relationship
between PCK, TE and JM; (b) to probe
whether PCK and TE predict JM; and (c) to
investigate the mediating role of TE
between PCK and JM in school teachers.
Hypotheses

There would be a positive relationship
between teaching efficacy, pedagogical
content knowledge and job motivation in
teachers.

Teaching efficacy and pedagogical content
knowledge would positively predict job
motivation in teachers.

Teaching efficacy would likely mediate the
relationship between pedagogical content
knowledge and job motivation in teachers.
Method

Participants

Following institutional and ethical
guidelines for research, a purposive sample
of 220 school teachers (n = 103 women, n
= 117 men) was recruited from various
schools and academies of Lahore and were
teaching STEM (Science, Technology,
Engineering and Mathematics) subjects.
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Only those participants were included in the
final sample who formally consented to be
a part of this study and completed the
questionnaires. Data  was coded
anonymously to maintain the sample's
privacy. Results were generated through
SPSS wversion 22 and were further
interpreted in the context of the body of
existing research.

Measures

The following assessment measures were
used in the current study.

Demographic Information Sheet

A demographic information sheet was used
to gather basic information regarding
participants' socio-demographics including
their age, gender, income, qualification,
years of teaching experience, and the class
level they taught.

Teacher Sense of Efficacy Scale (Short
Form)

12-item Teacher Sense of Efficacy Scale
(TSES-Short Form; Tschannen-Moran &
Hoy, 2007) which was used in this study. A
9-point Likert scale, with 1 denoting
nothing, 3 very little, 5 some degree, 7 quite
a bit, and 9 indicating a great lot, was used
by teachers to give their opinions on the 12
statements. "To what extent can you
manage disruptive behaviour in the
classroom?" is one of the questions on this
assessment. To what degree are you able to
create well-crafted questions for your
students? How much are you able to
employ a range of evaluation strategies?
How much can you do to help children
believe they can perform well on
schoolwork? TSES has a .90 alpha
reliability.

Younas et al.

STEM Pedagogical Content Knowledge
Scale

The STEMPCK Scale was designed to
assess teachers' STEM-based knowledge
by modifying items from Yildirim and
Sahin (2019). The three primary elements
of the STEMPCK questionnaire were 21st-
century learning (14 items), STEM
integration knowledge (science - 8 items,
technology - 7 items, engineering - 7 items,
and mathematics - 8 items), and
pedagogical knowledge (12 items). The
Likert Scale 5-point (1 through 5) is used to
present the items. The factors' Cronbach's
Alpha upsides varied from 0.88 to 0.90,
whereas the relationships between the
adjusted full scores ranged from 0.31 to
0.89. The pedagogical information has a .87
reliability rating.

Motivation at Work Scale

Job motivation was assessed by using a 12-
item Motivation at Work Scale (MAWS;
Gagné et al., 2010) and comprised of four
subscales namely external regulation,
introjection, identification, and intrinsic
motivation. Scores are averaged to get an
overall score and rated on a 7-point Likert
format with 1 indicating ‘not at all’ to 7
denoting ‘exactly’. The alpha indices range
from .69 to .93 for its subscales.

Results

An overview of the sample indicated that
most of the teachers were men (53.2%), had
a master’s degree (46.4%), had been
teaching higher classes (35.5%) for at least
10 years (70.5%) and had earned at least
30,000 PKR and below (71%). Meanwhile,
reliability analysis showed that the TE scale
had a value of .74 while the PCK scale had
a value of .78, however, the JM scale had a
relatively lower alpha value (.56).

Table 1
Correlation Analysis of Study Variables (N=220)
Variables M SD 2 3
1 PCK 18.31 5.29 -.16" -337
2 M 18.08  3.89 - -.08
3 TE 17.65  3.64 -

Note. *p<.05, ***p<.001; PCK = Pedagogical Content Knowledge; JM = Job Motivation; TE

= Teaching Efficacy

JPAP, 5(1), 82-95
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Table 1 revealed a significant negative
relationship between PCK, JM and TE
which meant that with an increase in PCK,
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a decrease was observed in both TE and JM
in school teachers. However, no significant
relationship was found between JM and TE.

Table 2
Multiple Regression of PCK and TE (N=220)
95% CI
Variables B S.E /] T p LL UL
PCK -.506 181 -.205 -2.789 .006 -.863 -.148
TE -.207 107 -.137 -1.928 .055 -418 .005

Note. PCK = Pedagogical Content Knowledge; TE = Teaching Efficacy

Table 2 revealed the impact of PCK and TE
in JM in teachers. The results indicated that
while PCK (B = -.20, p <.001) negatively

predicted JM, TE (B =-.14, p >.05) did not
predict IM.

Table 3
Regression Analysis for Mediation of TE between PCK and JM (N=220)
Variables B 95%CI SE B B R? AR?
Step 1 LL UL .03 03*
Constant 92.31 87.01 97.61 2.69
PCK -.39% -.80 -.07 .16 -.16*
Step 2 .04 02%
Constant 106.32 92.01 120.63 7.26
PCK =51 -.85 -.17 17 - 21%*
TE -.22% -43 -.01 11 -.15%

Note: **p<.01, ***p<.001, CI= Confidence Interval; PCK = Pedagogical Content Knowledge;

TE = Teaching Efficacy

Table 3 reveals the mediating role of TE
between PCK and JM using hierarchical
regression analysis. In step 1, an R? value of
.03 revealed that PCK explained 3%
variance in JM with F (1, 218) = 5.67, p <
.05. Moreover, PCK negatively predicted
JM (B=-.16, p <.05). In Step 2, the R? value
of .04 indicated that the PCK and TE
explained 4% variance in JM with F' (2,
217)=5.03, p <.01. Furthermore, both PCK
and TE negatively predicted JM with f= -
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21, p < .01 and p= -.15, p < .05,
respectively. The AR’ value of .02 revealed
that 2% change in variance of step 1 and
step 2 with AF (1, 217) = .04, p <.05. The
S of PCK changed from step 1 to step 2 (.16
to .21) but remained significant which
confirmed a partial mediation, but having a
very negligible impact. Hence, moderation
analysis was run using regression analysis
to check if TE acted as a moderator.
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Table 4

Moderation of TE between PCK and JM (N=220)
Variables Model 1 Model 2

B B SE B B SE

Constant 86.06 .59 85.61 .62
PCK -1.84 -21%% 62 -2.57 - 29%** 71
TE -1.29 - 15% .62 -1.08 -.12 .63
PCK x TE -1.38 - 17* .64
R? .04 .64
AR? .02

Note:**p<.01, ***p<.001, PCK = Pedagogical Content Knowledge; TE = Teaching Efficacy

Table 4 shows the moderation of TE
between PCK and JM. In Model 1, the R?
value of .04 revealed that the predictors
explained 4% variance in the outcome with
F(2,217)=5.03, p<.0l. The findings
revealed that PCK (B=-.21, p<.0l). In
Model 2, the R? value of .06 revealed that
the predictors explained 6% variance in the
outcome with F(1,216)=4.93, p<.05. The

Discussion

The goal of this paper was to explore the
relational dynamics of pedagogical content
knowledge, teaching efficacy, and job
motivation in school teachers. In our study,
it was hypothesized that there would be a
positive relationship among PCK, JM and
TE. While our findings suggested that all
the study variables were related to each
other as also reported by previous scholars
(Aksu & Kul, 2019; Liu et al., 2022;
Thomson et al., 2017); howeverit was
observed in this study that there was a
significant negative relationship between
PCK and TE, and PCK and JM. It can be
argued that teachers with extensive PCK
might face higher expectations from
themselves and others, resulting in
increased stress and potential burnout.
Hence this heightened perceived pressure
can inversely impact their motivation and
belief in their teaching effectiveness. A
similar result was also reported by
Robinson et al. (2022) who observed that
teachers with PCK who experienced
stressors related to their personal and
professional roles, and concerns for
students’ well-being experienced low JM
and deterioration in their mental well-
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findings revealed that PCK (p=-.29,
p<.001), TE (B=-.12, p>.05) and PCK x TE
negatively predicted JM (B=-.17, p<.05).
The AR?value of .02 revealed 2% change in
the variance of model 1 and model 2 with
AF (1, 216) =4.57, p<.05. Findings showed
that TE moderated the relationship between
PCK and TE.

being. Moreover, teachers' self-efficacy
was not immediately impacted by their
knowledge of technological pedagogical
content, as demonstrated by Andyani et al.
(2020).

Furthermore, it was hypothesized that PCK
and TE would predict JM in teachers. Our
results showed that PCK predicted JM in
school teachers which was congruent with
another study by Keller et al. (2016) which
revealed that while teacher motivation
emerged as a key influence on students'
interest, their = pedagogical  subject
understanding significantly predicted their
own JM. However, we found that PCK
negatively predicted job motivation in
teachers which was incongruent with
previous studies (Maryani & Martaningsih,
2016). It can be argued that teachers with a
strong focus on PCK might prioritize
content mastery to the detriment of other
aspects of teaching including JM. In a
study, D’Elisa (2015) indicated that though
teachers with high knowledge endorsed
motivation as an important part of their
teaching, they did not indicate a desire to
obtain further professional development in
this area, which seems to justify our
finding. Our study results did not find TE as
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predictor of JM. It was incongruent with
previous studies as studies reported that TE
would predict job motivation in teachers
(Bicer, 2023; Naheed & Igbal, 2016;
Reddy, 2019).However, one study showed
that extrinsic motivations had limited to no
relationship to self-efficacy (Calkins et al.,
2023).This could be explained by the
presence of individual differences among
participants, such as prior experiences,
personal goals, and intrinsic motivation
levels, which could have played a
significant role in shaping their job
motivation, overshadowing the impact of
teaching efficacy.

Lastly, it was hypothesized that TE would
mediate the relationship between PCK and
JM. Our results showed TE to be a partial
mediator for the interaction between PCK
and JM and even though variance was
almost negligible, as per our knowledge,
there is not any research indicating such a
phenomenon, however, the potential for
this finding seemed plausible from a few
studies like Aksu and Kul (2019) found that
TE mediated the association between
teaching anxiety and PCK in teachers. They
reported that pre-service teachers' efficacy
rises when their PCK 1is high, and their
anxiety falls. Likewise, it was discovered
that the relationship between teaching
beliefs, attitudes toward teaching, and
motivation to teach was mediated by
teaching self-efficacy (Bas, 2022).
Limitations and Recommendations

As the present study estimated PCK across
school teachers teaching STEM-related
subjects, future studies can go beyond these
specific subject teachers and may include
teachers serving at the college and
university levels for comparative analysis.
Moreover, as the study variables seemed to
have an inverse relationship with each
other, a follow-up study or a qualitative
study can be conducted to better explore
and understand this dynamism.
Implications

One of the major implications of this paper
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the study variables, which is in contrast to
most of the research scholars. While this is
an indigenous finding and needs further
exploration for better comprehension, it did
highlight the fact that the interrelations
between PCK, TE and JM are rather
different in our culture. This can also
benefit educational and occupational
psychologists in  their work with
academicians and in academic settings who
always regard a positive interaction
between these variables. Moreover,
policymakers can also incorporate these
findings into their future policies so that a
long-term positive interaction can be
achieved by working on these constructs.
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