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Exploring pre-service teachers’ self-efficacy, content 
knowledge, and pedagogical knowledge concerning 
education for sustainable development

Ayesha Nousheen , Muhammad Abid Zia and Muhammad Waseem

Department of Education, University of Education, Attock Campus, Attock, Pakistan

ABSTRACT
The current study utilized a pre-and post-intervention design to assess 
pre-service teachers’ self-efficacy, perceived content knowledge, and 
perceived pedagogical knowledge before and after a teaching practicum 
in the Pakistani context. The data were collected in two phases. In the 
pre-practicum phase, data were collected from 419 pre-service teachers 
enrolled in B. Ed, M. Ed, and MA Education programs to assess the 
general level of self-efficacy for teaching ESD-related concepts, their 
perceived content knowledge, and perceived pedagogical knowledge 
concerning ESD. In the post-practicum phase, the data were collected 
from 215 participants who participated in the first phase and consented 
to participate in the second phase. One-way ANOVA, Independent sample 
t-test and paired sample t-test were utilized for data analysis. Results 
suggest significant differences in pre-service teachers’ self-efficacy based 
on the university, program, and age. Similarly, a difference was found 
between pre-service teachers’ perceived content knowledge based on 
the university they were enrolled in. The difference in pedagogical knowl-
edge was also found based on university and gender. Further, the 
post-practicum analysis suggests a significant difference in pre-service 
teachers’ self-efficacy, perceived content knowledge, and pedagogical 
knowledge after undergoing a teaching practicum. Conclusion, limita-
tions, and recommendations are provided at the end of the paper.

1. Introduction

Researchers around the world have raised concerns regarding the preparation of prospective 
teachers in the field of environmental education and education for sustainable development (ESD) 
(Gansle, Noell, and Burns 2012; Kennelly, Taylor, and Maxwell 2008; McKeown and Hopkins 2003). 
The contemporary social, economic, and environmental issues and the literacy demands necessitate 
that pre-service teachers leave teacher education programs as an effective and efficacious teacher 
(Leader-Janssen and Rankin-Erickson 2013; Singer-Brodowski 2017). The United Nations (UN) has 
also recognized and emphasized the importance of teacher education in attaining a sustainable 
future (UNDP, 2015; UNECE, 2013; UNESCO, 2014). The demand for integration of ESD in the 
educational system is paralleled by the demand for teachers’ preparation for the future (Ferreira, 
Ryan, and Tilbury 2007). In the context of Pakistan, as an effort to integrate sustainable 
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development (SD) into the educational system, various courses pertinent to the SD (e.g. ESD, 
Education for sustainability (ES), Environmental Education, etc.) have been offered in 
teacher-education programs. Despite the inclusion of various ESD-related courses in the curriculum, 
very limited research has been carried out to study the outcomes of these initiatives (Kalsoom 
and Khanam 2017; Kalsoom and Qureshi 2021; Nousheen et al. 2020). Teacher-education programs 
are expected to develop Pre-service teachers’ self-efficacy, Content Knowledge (CK), and Pedagogical 
knowledge (PK), pertinent to various subjects and concepts (van Dinther, Dochy, and Segers 2015; 
Velthuis, Fisser, and Pieters 2014). None of the studies, precisely in Pakistan, ever investigated the 
effect of ESD-related courses on pre-service teachers’ Perceived Content Knowledge (pCK), Perceived 
Pedagogical Knowledge (pPK), and their self-efficacy for teaching ESD. Given this, the current 
research aimed at assessing the secondary pre-service teachers’ (hereafter pre-service teachers) 
pCK, pPK, and self-efficacy for teaching ESD-related concepts.

The pre-service teacher’s self-efficacy belief for teaching ESD is an important variable to 
study as it defines the pre-service teachers’ level and persistence of efforts in the face of barriers 
to teaching ESD in future classrooms (Evans, Tomas, and Woods 2016). Swackhamer et al. (2009) 
argued that teachers’ self-efficacy can be enhanced by enhancing their knowledge of the subject 
content. Evans, Tomas, and Woods (2016) stated that an increase in pre-service teachers’ under-
standing and knowledge of sustainability-related concepts leads to an increase in their self-efficacy 
to integrate ESD into their professional careers. Many researchers identified teachers’ lack of 
knowledge, experience, and efficacy as a few of the key barriers to the implementation of ESD 
in the classroom (Borg et al. 2012; Hart and Nolan 1999; Kang 2019).

A considerable number of studies have been carried out to assess prospective teachers’ 
self-efficacy, pCK, and pPK (Elliott and Inwood 2019; Richardson, Byrne, and Liang 2018; Zhou 
2015). However, the literature on these concepts in the perspective of ESD, EfS, or Sustainability 
Education is scarce, especially in Pakistan. Given this, the current study aimed at investigating 
the pre-service teachers’ pCK, pPK, and their self-efficacy for teaching ESD in the Pakistani 
context. The objectives of the current study are as follow.

•	 Exploring the Pakistani pre-service teachers’ self-efficacy for teaching ESD
•	 Exploring the Pakistani pre-service teachers’ pCK and pPK concerning ESD
•	 To assess the difference in the pre-service teachers’ self-efficacy, PCK, and PPK based on 

demographical variables i.e., age, gender, program, and university enrolled in.
•	 To assess any difference in the pCK, pPK, and self-efficacy mean scores of pre-service 

teachers before and after the teaching practicum

2. The study framework

The study framework has been developed around the constructs of self-efficacy, content knowl-
edge, and pedagogical knowledge. The current study builds on the assumption that pre-service 
teachers’ content knowledge and pedagogical content pertinent to ESD may serve as a key 
enabler for their ability to teach and integrate ESD in their future professional endeavors. 
Moreover, pre-service teachers’ exposure to a practical environment i.e. teacher practicum, will 
help them build their content knowledge, pedagogical knowledge, and their self-efficacy for 
teaching ESD-related concepts.

2.1. Self-efficacy

Self-efficacy is one of the most important factors to understand the individual level of effort and 
persistence in the face of obstacles and aversive experiences (Bandura 1977). Self-efficacy refers 
to the individual belief in their capabilities to perform certain tasks and attain a level of 
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performance (Zimmerman 1995). Bandura (1997) defined self-efficacy as “a belief in one’s capa-
bilities to organize and execute the courses of action required to produce given attainment. 
Self-efficacy has two components i.e. efficacy expectations and outcome expectations. The efficacy 
expectation refers to the individual belief in their ability to execute certain behavior successfully 
in order to attain the desired outcome. On the other hand, the expectancy outcome refers to 
the individual’s belief that a certain behavior will lead to the desired outcome (Romano 1996, 
Bandura 1977). Both the efficacy and expectancy outcomes are important predictors of individual 
behavior (Romano 1996). In the current study, the term pre-service teachers’ self-efficacy refers 
to the individual’s belief/confidence in their ability to teach ESD-related concepts by focusing on 
the core values, skills/capabilities, attitudes, and behaviors associated with sustainable development.

2.2. Perceived knowledge

The term perceived knowledge refers to the individual belief regarding the knowledge they 
possess irrespective of the fact what they actually know (Park et al. 2014). It involves an indi-
vidual’s perception/feeling regarding the extent to which they possess declarative and procedural 
knowledge pertinent to a specific subject/area (Mintz et al. 2020, Leader-Janssen and 
Rankin-Erickson 2013). In the literature, three types of teachers’ knowledge have been discussed 
i.e. i) content knowledge, ii) pedagogical knowledge, and iii) pedagogical content knowledge 
(Shulman 1986). However, others contested that the CK and PK comes under the umbrella of 
Pedagogical Content Knowledge (PCK) (Carlson et al. 2019). From an ESD perspective, the term 
pCK refers to the pre-service teachers’ perception of their knowledge related to ESD and sus-
tainability while pPK refers to the individual believes that they have the knowledge pertinent 
to instructional strategies required for teaching ESD-related concepts (Malandrakis et al. 2019, 
Shulman 1986). Since the emergence of these concepts, many researchers used them in a variety 
of subject areas e.g. Mathematics (Ball, Thames, and Phelps 2008; Krauss et al. 2008), Science 
(Magnusson, Krajcik, and Borko 1999; Carlson et al. 2019), Social studies (Gudmundsdottir and 
Shulman 1987), English (Howey and Grossman 1989), Engineering (Viiri 2003), Sustainability 
Education (Malandrakis et al. 2019) so on and so forth. Keeping in view the importance of ESD 
in our lives and emphasis on the ESD integration into the educational system, both pre-service 
and in-service teachers must have the requisite knowledge of the content (CK) and strategies (PK).

The perceived knowledge and self-efficacy of the pre-service teachers are two important 
components of effective teaching (Abell 2008; Lee and Tsai 2010; Malandrakis et al. 2019). For 
example, Gunning and Mensah (2011), while assessing the self-efficacy of science teachers, stated 
that merely possessing scientific knowledge is not enough, teachers must know how science 
should be taught. Moreover, while discussing the integration of technology in teaching, Ertmer 
and Ottenbreit-Leftwich (2010) stated that “although knowledge of technology is necessary, it 
is not enough if teachers do not feel confident using that knowledge to facilitate student learn-
ing”. Leader-Janssen and Rankin-Erickson (2013) found a high correlation between pCK and 
self-efficacy and stated that with the increase in pCK, pre-service teachers tend to build higher 
self-efficacy. Lee and Tsai (2010) stated that teacher’s self-efficacy belief has a significant asso-
ciation with the attitude towards incorporating a certain type of instructional technique into 
pedagogical practices. Malandrakis et al. (2019) stated that pCK, pCK, and self-efficacy are even 
more important in teaching complex, interdisciplinary, and open curriculum courses like ESD as 
they require well-trained and knowledgeable teachers who possess the appropriate knowledge, 
competence, instructional techniques, and have trust in their ability to implement them.

2.3. Self-efficacy and teaching practicum

Self-efficacy has remained a debated topic in the teacher-education literature. Bandura (1977) 
identified four sources of individuals’ self-efficacy beliefs i.e. mastery experience, vicarious 
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experience, verbal persuasion, and physiological state. Many researchers have identified and 
emphasized the importance of a structured teacher practicum in enhancing pre-service teachers’ 
self-efficacy beliefs (Fives, Hamman, and Olivarez 2007; Heppner 1994). Fives, Hamman, and 
Olivarez (2007) opined that during teaching practicum “student-teacher experience proves a 
prolonged mastery experience, with opportunities for both vicarious experiences and verbal 
persuasion, which serve to facilitate the development of the pre-service teachers’ teaching effi-
cacy beliefs”. Knoblauch and Hoy (2008) also found similar results and stated that a challenging 
teaching environment provides the pre-service teachers with an opportunity for mastery of 
difficult tasks and hence enhances pre-service teachers’ sense of efficacy. However, on the other 
hand, many researchers argued that teaching practicum may lead to work-related stress (Klassen 
and Durksen 2014). The teacher practicum presents unique difficulties for preservice teachers, 
including teaching, preparing, developing connections with students and colleagues, and under-
standing school procedures. (Klassen and Durksen 2014). One of the daunting challenges for 
pre-service teachers is the transformation from being a student to that a teacher (Caires, Almeida, 
and Martins 2009; Klassen and Durksen 2014). However, Caires, Almeida, and Martins (2009) 
argued that pre-service teachers gradually overcome these challenges and the sense of becoming 
a teacher enhances their self-confidence, efficacy, and attitude toward teaching.

2.3.1. Context of the study
The focus of the current study was to assess pre-service teachers’ level of perceived content 
knowledge, perceived pedagogical knowledge, and their self-efficacy belief for teaching 
ESD-related concepts before and after the practicum. Understanding the current level of teachers’ 
perceived content knowledge, perceived pedagogical knowledge, and self-efficacy are important 
as they would help determine how well pre-service teachers are prepared to teach and integrate 
ESD in their teaching, especially when teaching in physical classrooms.

In Pakistan, there are three pathways to becoming a secondary teacher. The first one is two 
and a half years Bachelor’s in Education program (B.Ed.). The second one is the two years master’s 
in education (MA Education) program. The third one is Master’s in Education (M.Ed., 1 year; 
Bachelor’s in Education is a pre-requisite for this program). All these programs aim at imparting 
the necessary content and pedagogical knowledge pertinent to various subjects and preparing 
pre-service teachers for their future roles. Multiple subjects covering sustainability-related concepts 
e.g. Pakistan studies, teaching of social sciences, contemporary trends and issues in education, 
environmental education, education for sustainable development, and so forth, have been incor-
porated into these teacher-education programs. These courses cover a wide array of 
sustainability-related issues from a global and local perspective and are being taught using 
various pedagogical approaches. The current study has selected the final year students for data 
collection to cater to their knowledge gap as all the participants have enough content knowledge 
and their ability level is almost same. While all the selected universities offer initial teacher edu-
cation programs, the sequence of the subject varied across these universities. After the completion 
of course work, pre-service teachers must undergo forty days of teaching practice for the com-
pletion of the degree. The purpose of this teaching practice is to provide prospective teachers 
with an opportunity to assimilate into the professional environment and gain practical experience. 
During this teaching practice, pre-service teachers plan and execute their lessons, participate in 
various activities in schools, and work under the supervision of an experienced teacher.

3. Research methodology

3.1. Study process and participants

The current study utilized a pre-post intervention design for surveying pre-service teachers 
enrolled in B.Ed. (2.5 years), M.Ed., and MA Education programs in four public sector universities 
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during the Fall-2019 and Spring-2020 semester (September 2019 – Jun 2020). The data were 
collected from the pre-service teachers in two phases. All ethical considerations were taken into 
account before the collection of the data. An email was forwarded to all the concerned heads 
of departments seeking their permission to collect data from the students. Once the permission 
was sought, all the respondents were asked for their consent to participate in the current 
research. All the pre-service teachers consented to participate in the current research. After the 
necessary formalities, the questionnaire was distributed among the potential respondents.

In the first phase (pre-practicum) a total of 1230 survey questionnaires were distributed among 
the pre-service teachers studying in these four universities. Out of these 1230 questionnaires, 
815 were pen and paper questionnaires while 415 were online questionnaires (google form) 
forwarded via email to the targeted pre-service teachers. During the first phase, the author 
personally visited all the universities and distributed the questionnaire among the available 
on-campus pre-service teachers. The concerned teacher-educators were approached to seek 
permission for distributing questionnaires among the pre-service teacher at the end of the class. 
Once the permission was sought, the questionnaire was distributed among the pre-service 
teachers and necessary guidelines were provided. To avoid personal influence during the process, 
all the respondents were asked to complete the questionnaire by themselves. A box was placed 
in a designated place (librarian desk) in the on-campus library, and all the respondents were 
asked to leave the filled questionnaire in the designated box. The researcher personally collected 
the filled questionnaire from the library desk. This data collection process took almost four weeks 
to complete. Out of 815 distributed pen and paper questionnaires, 341 were returned to the 
librarian of the concerned institution. Out of these 341 pen and paper questionnaires, 267 were 
filled completely while 74 were partially filled or necessary details were missing. Similarly, a list 
of pre-service teachers’ emails enrolled in teacher-education programs was obtained from the 
university administration office. After obtaining email addresses, an email for taking their consent 
for participation in the current research was forwarded to all the respondents. The same pen 
and paper questionnaire was again developed on Google Forms and then forwarded to 415 
participants who consented to participate in the current research. Out of 415 emailed question-
naires, only 152 respondents responded to the online questionnaire.

Both the pen and paper and email surveys generate a response rate of 34.07%. Once the 
data were collected from all the respondents, the data was entered into SPSS software. The 
respondents’ age ranges from 18 years to 28 years. Out of 419 respondents, 68% were female 
and 32% were male. Kalsoom, Khanam, and Quraishi (2017) also found an uneven ratio of males 
and females in their study with the pre-service teachers.

In the second phase (post practicum phase), the pre-service teachers were again approached 
through email (collected in the first phase) for their consent to participate in the second phase 
of the research. After receiving their consent, the questionnaire was forwarded to 419 respon-
dents who participated in the first phase. Out of 419 participants, only 215 participants responded 
to the email and registered their responses. The responses were recorded in the google form 
and were later entered into the SPSS sheet for data analysis. The details of the respondents 
are given in Table 1 below.

3.2. The tool

The current study adopted the scale developed by Malandrakis et al. (2019). The scale consists 
of two parts; the first part measures teacher self-efficacy while the second part measures per-
ceived content knowledge and pedagogical knowledge. The teacher self-efficacy scale consisted 
of 24 items related to values and ethics, system thinking, emotions, feeling and empathy, and 
actions. Pre-service teachers were asked to rate each item on 5 points Likert scale ranging from 
1 (“not at all confident) to 5 (absolutely confident) based on their confidence in the ability to 
teach these concepts. Similarly, the teachers’ perceived knowledge scale was divided into two 
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sub-scales i.e. the perceived content knowledge (pCK) scale and the perceived pedagogical 
knowledge (pPK). The pCK scale consists of 14 items pertinent to pre-service teachers’ knowl-
edge pertinent to various sustainability-related concepts. Students were asked to rate each 
statement based on their perception of the extent to which they possess knowledge related 
to concept like ESD, sustainability, and environmental issues. Students were asked to rate each 
item on a 5-point Likert scale ranging from 1 (very little extent) to 5 (to a great extent). Similarly, 
the pPK scale consists of 17 items. Students were asked to rate each statement on a Likert 
scale ranging from 1 (not at all confident) to 5 (absolutely confident).

3.3. Data analysis framework

A one-way Analysis of Variance (ANOVA) and independent-sample t-test was utilized to assess 
differences in mean scores of Pre-service teachers’ self-efficacy, pCK, and pPK based on their gender, 
age, university, and program enrolled. Similarly, paired sample t-test was utilized to assess the 
differences in pre-service teachers’ self-efficacy, pCK, and pPK before and after teaching practicum.

4. Results

4.1. Pre-practicum results

A one-way Welch ANOVA was conducted to determine if there is any difference in the pre-service 
teachers’ self-efficacy, pCK, and pPK mean scores based on the university they were enrolled 
in. Participants were classified into four groups: U1 (n = 120), U2 (n = 91), U3 (n = 114) and U5 
(n = 94). The pre-service teachers’ self-efficacy, pCk, pPK scores were significantly different among 
different universities groups, Welch’s F (3, 220.162) = 90.81, p < .0005, F(3,415) = 8.945, p < 
.0005, and Welch’s F(3, 222.39) = 6.428, p < .0005 respectively. Moreover, the results of the 
Games-Howell post hoc analysis for self-efficacy revealed that the difference among various 
university combinations was also significant (i.e. p < 0.05). Further, pre-service teachers’ in U1 
university exhibited a positive and significant mean difference from all the other universities 
(see Table 2). Further, the pre-service teachers enrolled in U1 also exhibited significantly higher 
scores on all the constituents of self-efficacy for teaching ESD compared to the other three 
universities. Similarly, the results of Tukey post hoc test for pCK shows that significant differences 
were found within the U1 and U4 (0.45, 95% CI (0.20 to 0.71), p < 0.05), U2 and U4 (0.44, 95% 
CI (0.17 to 0.71), p < 0.05), and between U3 and U4 (0.32, 95% CI (0.06 to 0.57), p < 0.05). No 
significant difference was found for pCK between the rest of the university combinations. Also, 
the results of the Games-Howel post hoc test for pPK show that significant differences were 
found within the following combinations: U1 and U4 (0.42, 95% CI (0.17 to 0.67), p < 0.05), and 
between U3 and U4 (0.30, 95% CI (0.04 to 0.55), p < 0.05). No significant difference was found 
for pPK between the rest of the university combinations. The results are summarized in Table 2.

Table 1. D emographics of the participants.
University

U1 U2 U3 U4 Total

Gender Male 43 34 26 30 133
Female 77 57 88 64 286

Age 18-21 36 27 52 36 151
22-25 64 35 49 50 198
26 & above 20 29 13 8 70

Program B.Ed (2.5) 56 49 72 56 233
M.Ed 36 21 16 20 93
MA Education 28 21 26 18 93

Total 120 91 114 94 419
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Similarly, the results of one-way ANOVA suggest that there was no statistically significant 
difference in the mean score of pre-service teachers’ pCK and pPK for various age brackets i.e. 
p > 0.05. However, there was a statistically significant difference in the mean scores of various 
age groups’ self-efficacy scores (F (2,416) = 4.019, p = 0.017). Moreover, a Tukey post hoc test 
revealed that a significant difference was found between the mean scores of the age group 26 
and above and 18 to 21 years i.e. (0.22, 95% CI (0.04 to 0.39), p = 0.013). No significant difference 
was found by comparing the remaining groups i.e. p > 0.05. The respondents belonging to the 
26 and higher age group exhibited the highest self-efficacy for teaching ESD (3.63 ± 0.49), fol-
lowed by 22 − 25 years (3.47 ± 0.54), and 18-21 years (3.41 ± 0.51). Further, one-way ANOVA results 
on the sub-constituent of self-efficacy for ESD i.e. values and ethics, system thinking, emotions 
and feelings, and actions based on pre-service teachers’ age suggest that no significant differ-
ence was found in the self-efficacy constituents except for the system thinking i.e. (Welch’s F 
(2,201.25) = 7.53, p = 0.001). Moreover, Games-Howel post hoc test for system thinking suggest 
significant differences within all the age groups where pre-service teachers with higher age 
exhibited significantly higher system thinking compared the other age groups. the following 
combinations: U1 and U4 (0.42, 95% CI (0.17 to 0.67), p < 0.05), and between U3 and U4 (0.30, 
95% CI (0.04 to 0.55), p < 0.05) (Table 3).

Similarly, the results of the one-way ANOVA suggest that no significant difference in the 
pre-service teachers’ pCK and pPK mean scores can be explained based on the program they 
are enrolled in i.e. Welch’s F (2,183.41) = 1.398, p = 0.25) and F (2,416) = 2.013, p = 0.14). However, 
the results indicate a significant difference in the mean scores for self-efficacy based on the 
program students enrolled in (F (2,416) = 3.209, p = < 0.05). Moreover, a significant difference 
was found in the mean scores of pre-service teachers enrolled in B.Ed. (Hons) and MA Education 
i.e. (0.15, 95% CI (0.004 to 0.30), p = 0.049). No significant difference was found by comparing 
the remaining groups i.e. p > 0.05. The respondents enrolled in B.Ed. program exhibited the 
highest self-efficacy for teaching ESD (3.53 ± 0.50), followed by M.Ed. (3.43 ± 0.53), and MA 
Education (3.38 ± 0.56) respectively. Further, the results also suggest that no significant difference 
can be explained in the constituents of self-efficacy for teaching ESD based on the program 
they were enrolled (i.e. p > 0.05) except for the emotions and feelings dimension i.e. Welch’s F 
(2,186.59) = 4.697, p = 0.01. Furthermore, the pre-service teachers enrolled in B.Ed. (Hons) pro-
gram reported significantly higher mean scores on emotions and feelings dimension compared 
to the pre-service teachers in other programs. Moreover, within the group analysis suggest no 
significant difference exists among the remaining two programs i.e. p > 0.05 (Table 4).

An independent sample t-test was applied to assess the difference in mean scores based on 
their gender. The result of the independent sample t-test shows that there was no statistically 
significant difference in the self-efficacy and pCK of males and females. However, the test found 
a significant difference in the mean scores of males and females on the pPK (t (227.68) = −2.490, 
p = 0.013). The mean scores show that female pre-service teachers’ have higher pPK (M = 3.55) 
compared to their male counterparts (M = 3.35).

Table 2  . Means, standard deviations, and one-way analyses of variance in self-efficacy, 
pCK, pPK based on university.

U1 U2 U3 U4

Variable M SD M SD M SD M SD F (3, 415) η2

Self-Efficacy 3.83 0.53 3.59 0.51 3.39 0.39 3.03 0.24 62.37*** 0.31
Values & Ethics 3.47 0.64 3.35 0.66 2.99 0.65 2.49 0.61 47.84*** 0.26
System Thinking 3.62 0.76 3.26 0.76 2.96 0.70 2.41 0.56 54.40*** 0.28
Emotions & Feelings 4.09 0.69 3.90 0.62 3.80 0.64 3.57 0.71 10.93*** 0.07
Actions 4.15 0.61 3.89 0.64 3.84 0.56 3.67 0.57 12.37*** 0.08
pCK 3.66 0.67 3.49 0.76 3.53 0.69 3.23 0.72 8.94*** 0.06
pPK 3.45 0.71 3.44 0.69 3.30 0.72 2.99 0.70 6.42*** 0.04

***p < 0.001
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4.2. Post practicum results

The results of the pre-and post-practicum data are given in Table 5. After the first phase, the next step 
was to compare the pre-service teachers’ self-efficacy, pCK, and pPK before and after the teaching 
practicum. Paired sample t-test was utilized to assess the difference in the mean score before and after 
the teaching practicum. The result of the paired sample t-test given in Table 5 shows that there is a 
significant difference in the pre-service teachers’ self-efficacy for teaching ESD [t(214) = 3.01, p < 0.05], 
content knowledge [t (214) = 4.48, p < 0.05], and perceived pedagogical knowledge [t (214) = 5.31, 
p < 0.05] after teaching practicum. Table 5 shows that the mean score for self-efficacy before teaching 
practicum was M = 3.41 which is significantly lower than the mean score at the end of the practicum 
i.e. M = 4.01. Similarly, the mean score for pCK and pPK at the start were M = 3.26 and M = 3.29 respec-
tively which are significantly lower than the mean after studying the ESD course i.e. M = 3.85 and 
M = 3.91, respectively. The above results show that pre-service teachers’ self-efficacy, perceived content 
knowledge, and perceived pedagogical knowledge has enhanced significantly after teaching practicum.

5. Discussion

The current study aimed at investigating the pre-service teacher’s self-efficacy for teaching ESD, 
their pCK and pPK pertinent to ESD. Before discussing the results, the author wants to establish 

Table 3. M eans, standard deviations, and one-way analyses of variance in self-efficacy, pCK, 
pPK based on age.

Age

1a 2a 3a

Variables M SD M SD M SD F (3, 415) η2

Self-Efficacy 3.41 0.52 3.47 0.55 3.63 0.50 4.09* 0.019
Values & Ethics 3.03 0.72 3.10 0.73 3.25 0.78 2.13 0.010
System Thinking 2.99 0.80 3.06 0.88 3.40 0.85 5.99* 0.028
Emotions & Feelings 3.86 0.64 3.81 0.75 3.98 0.69 1.60 0.008
Actions 3.85 0.63 3.92 0.61 3.97 0.73 1.04 0.005
pCK 3.24 0.72 3.30 0.75 3.46 0.67 2.13 0.010
pPK 3.43 0.74 3.50 0.73 3.60 0.64 1.32 0.006

*p < 0.05
a1 = 18–21 Years; 2 = 22–25 Years; 3 = 26 & above.

Table 4. M eans, standard deviations, and one-way analyses of variance in self-efficacy, pCK, 
pPK based on program.

B.Ed (Hons) M.Ed MA Education

Variables M SD M SD M SD F (3, 415) η2

Self-Efficacy 3.53 0.50 3.43 0.54 3.38 0.56 3.21* 0.02
Values & Ethics 3.13 0.71 3.09 0.75 3.03 0.80 0.67 0.003
System Thinking 3.18 0.83 3.01 0.81 2.97 0.85 2.71 0.013
Emotions & Feelings 3.95 0.67 3.73 0.63 3.76 0.78 4.49* 0.022
Actions 3.95 0.58 3.90 0.68 3.81 0.63 1.69 0.008
pCK 3.35 0.70 3.48 0.74 3.28 0.78 5.02* 0.01
pPK 3.55 0.70 3.43 0.76 3.40 0.76 2.01 0.01

*p < 0.05

Table 5. R esults of pre- and post-practicum self-efficacy, pCK, and pPK.
Pre Post

M SD M SD t (214) p Cohen’s d

Self-efficacy 3.41 0.52 4.01 0.24 3.01 0.000 0.21
pCK 3.26 0.90 3.85 0.35 4.48 0.000 0.31
pPK 3.29 0.82 3.91 0.35 5.31 0.000 0.36
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that the result of the current study comes from a cohort of pre-service teachers studying in 
four public sector universities. Despite several limitations, the current study offers insight into 
pre-service teachers’ pCK, pPK, and self-efficacy for teaching ESD.

The first objective of the study was to assess pre-service teachers’ self-efficacy for teaching 
ESD. In terms of pre-service teachers’ self-efficacy beliefs for teaching ESD, the pre-service 
teachers reported a moderate score. The findings are in line with the previous studies of 
Malandrakis et al. (2019) and Saribas, Teksoz, and Ertepinar (2014) who conducted their studies 
in Greek and American contexts respectively. On the contrary, Effeney and Davis (2013) reported 
higher confidence scores in the Australian context. However, the results of the current study 
are comparable (and are in line) with Malandrakis et al. (2019) as both the studies have used 
similar tools, theoretical framework, domain, and area of focus. The rest of the researchers used 
different tools developed using different theoretical frameworks, areas of focus, and structures.

The results of the pre-practicum study indicate that a significant difference was found in 
self-efficacy beliefs among the pre-service teachers enrolled in various teacher education pro-
grams. Moreover, the results also established that pre-service teachers enrolled in the B.Ed. 
program has higher self-efficacy as compared to their counterparts. The primary reason may 
be that the pre-service teachers enrolled in the B.Ed. program study more sustainability-related 
concepts and ESD compared to the other two programs. Exposure to more sustainability-related 
content may provide an opportunity for more knowledge and learning pertinent to sustainability 
and ESD. Literature also suggests that self-efficacy and content knowledge are highly correlated 
(Leader-Janssen and Rankin-Erickson 2013). The current research also endorses these results.

Another finding of the pre-practicum phase of the current research indicates that pre-service 
teachers’ confidence scores were higher on the “emotions and feelings” and “action” dimensions. 
The scores on the other two dimensions i.e. “system thinking” and “values and ethics” were 
moderate. Although the overall results of the current study are different from the previous 
studies e.g. Malandrakis et al. (2019) found that pre-service teachers were higher on the affective 
domain i.e. “Values and Ethics” and “Emotions and Feelings” and lower on the other two dimen-
sions. However, the results of the current study are in line with the studies conducted in the 
Pakistani context. For example, Nousheen et al., (2020) found that ESD-related courses and 
pedagogical approaches have a significant effect on pre-service teachers’ attitudes (emotions 
and feelings) and behavior (actions). Kalsoom and Khanam (2017) also reported similar results. 
The moderate scores on the remaining two dimensions of the pre-service teachers’ self-efficacy 
scale may be associated with the fact that values are difficult to change, and system thinking 
is a higher-order competency developed after a sequential stage of cognitive development 
(Assaraf and Orion 2005). Moreover, the development of system thinking competence requires 
pedagogical innovation including indoor and outdoor activities. The lower score on the system 
thinking dimension may be because of the lack of innovation in the pedagogical approaches. 
It has been argued that most teachers are unaware of the pedagogical innovation ESD demands 
and hence use the traditional teaching methods (Kalsoom and Khanam 2017).

The third objective, in the pre-practicum phase, was related to the pre-service teachers’ pCK 
and pPK concerning ESD. In terms of perceived knowledge, pre-service teachers reported a 
moderate score on both the dimensions, however, the pre-service teachers scored higher on 
the pPK dimension compared to the pCK. The results are in line with the study of Malandrakis 
et al. (2019) who reported similar results. The results may be associated with the fact that 
teacher education programs offer valuable knowledge regarding the utilization/integration of 
various pedagogical approaches in general which can also be used while teaching ESD-related 
concepts.

Similarly, a difference in pre-service teachers’ perception of their pCK, pPK, and self-efficacy for 
teaching ESD is also assessed based on the university and program they were enrolled in, specifically 
gender, and age. The results suggest that the U1 university pre-service teachers have significantly 
higher scores on pCK, pPK, and self-efficacy compared to the other three universities. The U1 university 
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is among the first universities to step forward toward the integration of ESD into teacher education 
programs. One reason may be the university leadership’s commitment to sustainable development 
as they ranked among the universities in Pakistan highest on the sustainability index. Moreover, the 
under-discussion university offers a dedicated course namely “education for sustainable development” 
and content pertinent to sustainable development in various courses. A detailed exploration of various 
university-level factors may be affecting pre-service teachers’ knowledge and self-efficacy. However, 
the detailed exploration of these factors was beyond the scope of the current study.

Similarly, some differences in the mean self-efficacy and pCK score were found based on the 
program pre-service teachers enrolled in. As discussed previously, B.Ed. program offers a wide 
variety of subjects/content related to sustainability and ESD resulting in higher exposure to the 
sustainability-related concepts (Nousheen et al., 2020, Kalsoom and Khanam 2017). Kalsoom and 
Khanam (2017) also found that ESD-related courses and content enhance pre-service teachers’ 
knowledge. Similarly, Nousheen et al., (2020) also found that pre-service teachers having higher 
exposure to sustainability-related content exhibit higher knowledge. The results of the current 
study are in line with these previous studies. As discussed in the literature, content knowledge 
has been positively associated with self-efficacy. Therefore, the increase in self-efficacy can be 
justified based on the program that offers higher content related to sustainability and ESD.

The current study also found that pre-service teachers’ perception of their self-efficacy for teaching 
ESD, CK, and pPK were also associated with the students’ age. The results suggest that older pre-service 
teachers have higher self-efficacy, pCK, and pPK as compared to younger pre-service teachers. 
Literature suggests that the increase is associated with content knowledge and the use of various 
strategies (pPK), which is the byproduct of higher pCK with age (Chi 1981). Moreover, there is clear 
support for the increase in self-efficacy with the increase in age. However, as discussed earlier, this 
claim can only be justified based on the pre-service teacher’s increased knowledge with the age. As 
content knowledge is associated with the self-efficacy of the pre-service teachers, therefore, it can 
be inferred that with an increase in age the self-efficacy for teaching ESD is also increased due to 
an increase in pCK. No significant mean difference was found based on gender except for pPK. Kazu 
and Erten (2014) also conducted a similar study and found that female pre-service teachers exhibit 
higher pedagogical knowledge as compared to their male counterparts.

The results of the post-practicum phase indicate the pre-service teachers reported an increase 
in their self-efficacy beliefs, pCK, and pPK after a forty-day teacher practicum. Teacher practicum 
has been identified as one of the key mastery experience opportunities for prospective teachers. 
The results of the current study are in line with the previous research (Fives, Hamman, and 
Olivarez 2007). The teaching practicum provides a rich opportunity for students to experience 
a professional environment. The feedback from students, teachers, and supervisor enhances 
pre-service teacher vicarious experience and verbal persuasion which ultimately enhance their 
self-efficacy beliefs. Moreover, the teaching practicum also provides pre-service teachers with 
an opportunity to apply their theoretical knowledge obtained during course work in the pro-
fessional environment (Walton and Rusznyak 2013). The whole idea of the teacher practicum 
is to equip pre-service teachers both with the formal CK and PK, Hence, the results of the 
current study are not surprising reporting an increase in pre-service teachers’ pCK and pPK. 
During the teaching practice, the teacher plans and executes the lesson plan which provides 
student teachers with the opportunity to enhance their knowledge as well. Further, the feedback 
and knowledge sharing by the supervisor and collaborative teacher offer further insight into 
the knowledge of the content as well as the pedagogical approaches.

6. Conclusion, limitations, and recommendations

The current research contributes to the discussion and provides insight into the pre-service 
teachers’ beliefs regarding their pCK, pPK, and self-efficacy. It is important to assess the student 
teachers’ pCK, pPK, and self-efficacy for teaching ESD-related concepts as these prospective 
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teachers will present in future classrooms. Malandrakis et al. (2019) and Effeney and Davis (2013) 
reiterate in their research pre-service teachers’ knowledge and self-efficacy beliefs are crucial 
to integrating ESD in their future endeavors. This awareness of content knowledge and peda-
gogical knowledge is crucial, especially in Pakistan where integration of ESD is limited in various 
disciplines. Given this, the current study provides the current level of content knowledge and 
pedagogical knowledge, self-efficacy of pre-service teachers for teaching ESD. The result of the 
study showed there was a significant association between Pre-service teachers’ perceived knowl-
edge with their self-efficacy belief regarding teaching ESD. Moreover, a significant difference in 
the mean scores in the teachers’ self-efficacy, pCK, and pPK was found based on age, university, 
and program. The results suggest that there is a lot of room for the addition of the curriculum 
pertinent to ESD in various programs, especially master’s programs. It is with a great under-
standing of the current level of pCK, pPK, and self-efficacy, that the confidence and capabilities 
of future teachers can be improved.

Although the current research offers a useful insight into sustainability research, the current 
research has certain limitations. First, the current study used a survey method to assess pre-service 
teachers’ perceptions regarding their self-efficacy, pCK, and pPK. Although the survey method pro-
vides useful information, future studies may use a mixed-method approach to get a deep insight 
into these concepts. The mixed-method technique may offer a better insight into the curriculum 
studied, pedagogical approaches used by the teachers, and different learning activities during the 
course. Moreover, the current study was delimited to one semester due to the shortage of time 
and resources. Future studies may adopt a longitudinal or time-series design to study these concepts. 
Longitudinal studies are important to justify/purify the results in the longer run. For example, a 
student may exaggerate while reporting scores due to various factors like recency effect and social 
factors, etc. Similarly, the actual experience may alter Pre-service teachers’ confidence in teaching 
ESD. Another limitation was the use of self-reported measures for which the responses need to be 
taken at their face value. Students tend to respond positively to social issues and normally tend to 
provide positive responses to such issues. Therefore, future studies may consider these limitations 
to assess these concepts in depth. The current research is useful for researchers working in the field 
of ESD, academicians, and educational leaders to integrate ESD into their curriculum.
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