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Abstract

The development of 21st-century competencies such as collaboration, critical thinking, creativity and innovation, and
communication (4Cs) has become central to preparing students for future life and the world of work. In this study, we
investigated teachers’ conceptions of the 4Cs in selected Zimbabwean high schools, using the Partnership for 21st Century
Learning (P21) framework. Ninety-three teachers from 4 high schools participated in this study. Structural equation modelling
results indicated that teachers endorsed collaboration first, followed by communication, critical thinking, creativity, and
innovation. Black teachers had greater and statistically significant means than non-Black teachers for collaboration and
communication, while the practical subjects taught significantly influenced creativity and innovation. The findings provide
policymakers with insight to advocate for and design curricula that balance the 4C skills equally, and for teachers to review
their instructional strategies to incorporate critical thinking, creativity, and innovation, which are pivotal in preparing students
for the unpredictable world of generative artificial intelligence and their future success. Teachers may need support through
professional development focused on the 4Cs.
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Introduction

The explosion of Generative Artificial Intelligence (Gen Al) in the form of large language models in the teaching
and learning field has fuelled the need for teachers to be well-versed in the 4Cs to intelligently equip their students
for 21st-century learning demands (Jauhiainen & Guerra, 2023; Teng, Yin, Wang & Yang, 2024). Artificial
intelligence (AI) emphasises the need for teachers to value creativity and critical thinking so that they can impart
the 4C skills to their students (Walter, 2024). Furthermore, employers expect shortages of 4C skills in the future
and the job market needs to drive the global markets (Bakhshandeh, 2021; Bhat & Gupta, 2024; Coetzer, 2018;
Levin-Goldberg, 2012). Other benefits of the 4Cs are that they enhance students’ academic performance and
prepare students to work efficiently in the future (Brubaker, 2023; Tamela & Dwi, 2021). Historically, learning
has been based on content knowledge transmission with rote learning, especially in countries with developing
economies (Care, Kim, Vista & Anderson, 2018; Joynes, Rossignoli & Fenyiwa Amonoo-Kuofi, 2019; Rusdin &
Ali, 2019). While this approach may ensure coverage of the syllabi, it tends to neglect the development of higher-
order thinking skills and creativity (Joynes et al., 2019). Consequently, the students are ill-prepared for the
demands of future life and the world of work. Hence, there is a need for a pedagogical shift to empower students
for future life and the world (Kapkir, 2024).

Several authors (Chimbi & Jita, 2021a; Madondo, 2020; Moyo & Hadebe, 2018) report that Zimbabwean
teachers are still stuck in their traditional approaches to teaching. In addition, the teachers struggle to adapt to the
student-centred pedagogies demanded by the Zimbabwe Curriculum Framework (Chimbi & Jita, 2021b;
Madondo, 2020). Moreover, implementing the 4Cs requires an in-depth knowledge of the learning area and
teachers’ experience, which are now lacking because of the brain drain of experienced teachers resulting from
Zimbabwe’s economic meltdown (De Villiers & Weda, 2017; Mapolisa & Tshabalala, 2013). However,
experienced teachers may resist embracing the student-centred pedagogies that foster the acquisition of the 4Cs
because, as students themselves, they were taught through traditional and conservative top-down strategies. Bedir
(2019) and Hartono, Sofendi, Mirizon, Salim, Abdelgani and Elsyed (2020) attribute the resistance to change to
older teachers who do not want to change their traditional ways of doing things, despite the teachers being
cognisant of the importance of the 4Cs. Consequently, the resistance to teaching using student-centred
methodologies curtails the development of the 4Cs (Chimbi & Jita, 2021a, 2021b; Madondo, 2018, 2020;
Morrison, 2008; Moyo & Hadebe, 2018; Nyamayedenga & De Jager, 2021).

In a country like Zimbabwe, which is going through an economic meltdown, resources to support the
integration of 4Cs are hard to come by (Madondo, 2020; Nyamayedenga & De Jager, 2021; Wekwete, 2020).
Poor connectivity or the lack of stable connectivity in Zimbabwe inhibits teachers from upskilling themselves
using online resources (Wekwete, 2020).

In the study reported on here we investigated how Zimbabwean teachers from selected high schools
perceived the teaching of 21st-century competencies, restricted to 4Cs. The study was guided by the following
research question: How do the Zimbabwean teachers in selected high schools perceive the 4Cs?
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The following reasons motivated us to do the
study. Previous studies in Zimbabwe and beyond
have concentrated on qualitative approaches to
understanding the 4Cs but none have tried to
measure the perceptions of the 4Cs for teachers
using quantitative approaches (Chimbi & Jita,
2021a, 2021b; Madondo, 2018, 2020; Moyo &
Hadebe, 2018; Nyamayedenga & De Jager, 2021;
Wekwete & Higgs, 2024). In addition, the explosion
of Gen Al has resulted in the availability of a
labyrinth of information, making it pivotal for
teachers to develop the 4Cs — particularly critical
thinking — to effectively navigate, evaluate, and
apply knowledge in teaching and learning contexts
(Reihanian, Hou, Chen & Zheng, 2025).

Literature Review
In countries with developing economies, teachers
depend heavily on teacher-centred pedagogies
(Joynes et al., 2019; Rusdin & Ali, 2019), which
impede the adoption of the 4Cs. Because of pressure
from the parents and school heads, as well as time
constraints to complete the syllabi, teachers use
traditional teaching approaches rather than
student-centred methods that empower students for
the future (Kapkir, 2024; Nyamayedenga & De
Jager, 2021; Wekwete, 2020). Although
time-consuming, student-centred approaches such
as enquiry-based learning and project-based
learning trigger disorienting dilemmas, critical
thinking and critical reflection, which stimulate the
emergence of the 4Cs through student-teacher or
student-to-student or student-to-content interaction
(Mason, 2008; Morrison, 2008; Sumara & Davis,
2006). For instance, in studies where teachers used
project-based learning (PBL), the teachers were able
to successfully integrate the elements of the 4Cs into
their teaching (Haniah, Ngadiso & Setyaningsih,
2021; Kembara, Rozak & Hadian, 2019; Levin-
Goldberg, 2012; Ng, 2008; Ravitz, 2014).

Another  challenge that inhibits the
implementation of the 4Cs is that teachers lack
knowledge about the integration thereof into their

teaching and assessment approaches, with some
teachers being incompetent in using the 4Cs in their
teaching and assessment (Care et al., 2018; Niu,
Niemi, Harju & Pehkonen, 2021; Selman & Jaedun,
2020). Consequently, due to their “incompetency
and capacity gap”, the teachers resort to what serves
them well: the traditional talk-and-chalk method
(Mpaso, 2018:69), which may impede the nurturing
of the 4Cs.

Several authors have posited that the
availability of resources such as curriculum
guidelines, open resources, connectivity, technology
and professional development courses for both
pre-service and in-service teachers are important in
the integration of the 4Cs into teaching (Haryani,
Cobern, Pleasants & Fetters, 2021; Kapkir, 2024;
Nyamayedenga & De Jager, 2021; Selman &
Jaedun, 2020). The converse may result in a poor
conception of the 4Cs.

Niu et al. (2021) report that graduates from
teacher education know the educational theory but
struggle with applying 21st-century skills (4Cs) to
their actual teaching. For instance, many graduates
from Kenyan higher education institutions found
teaching critical thinking difficult, although critical
thinking skills are taught in their teacher education
colleges (Ongesa, 2020). Ongesa (2020) reports that
the teachers’ poor interpretation of critical thinking
and pedagogy contributed to Kenya’s critical
thinking gap. On the contrary, Mishra and Mehta
(2017) report that critical thinking is the second
easiest skill to teach after creativity and innovation,
yet it is the second most critical skill in the 21st
century.

Several authors have ranked the perception of
the 4Cs by in-service and pre-service teachers. In
developed and developing countries, collaboration
has been strongly endorsed. However, critical
thinking and creativity have been endorsed poorly in
developing countries compared to developed
countries. Table 1 shows the ranking of the 4Cs in
several studies conducted in developed and
developing countries.
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Table 1 Literature on the ranking of the 4Cs

Study cited
(Author & year) Construct Rank Description Country
(Niu et al., 2021) Collaboration 1 Finnish student teachers on the Finland
N=227 Communication - perception of 4C
Critical thinking 2
Creativity -
(Niu et al., 2021) Collaboration 1 Finnish student teachers on the Finland
N=227 application of 4Cs
(Wattanavorakijkul, 2019)  Collaboration 2 Tertiary teachers designing Indonesia
N=43 Communication 1 English courses
Critical thinking 3
Creativity 4
(Rusdin & Ali, 2019) Collaboration 1 Fostering 4Cs Malaysia
N=284 Communication 4
Critical thinking 3
Creativity 2
(Mishra & Mehta, 2017) Collaboration 2 School teachers and university United States of
N=518 Communication 2 students America (USA)
Critical thinking 1 +international
Creativity 4 community
(Oktaviani, Slamet, Collaboration 1 Teachers’ perception of the Indonesia
Setyosari, Ulfa, Nofaizzi, Communication 1 skills in science, technology,
Putra & Kass, 2019) Critical thinking 4 engineering, and mathematics
Creativity 2 (STEM) subjects

Conceptual Framework

The Partnership for 21st Century Learning (P21)
framework was used to frame the study. The P21
helps teachers to integrate the 4C skills into the core
subjects. In this study we concentrated on the

Critical Thinking

Communication

Collaboration

Creativity and Innovation

\

learning and innovation theme, which covers the
4Cs: critical thinking, communication, collaboration
and creativity. According to Pardede (2020), the
elements of the 4Cs are closely related. Figure 1
shows the conceptual elements of the framework.

Conception of 4Cs

Figure 1 The elements of the 4Cs (Goto & Goto, 2024)

Critical thinking skills and related literature

Critical thinking is associated with high-order
thinking skills epitomised in Bloom’s taxonomy
(Joynes et al., 2019). The teacher’s role is to teach
students how to analyse and synthesise information
(Hartono et al., 2020; Joynes et al., 2019; Ojo, 2019;
Pardede, 2020; Partnership for 21st Century
Learning, 2011; Selman & Jaedun, 2020). Teachers
can use authentic assessment, technology and
project-based strategies to nurture critical thinking
and creativity (Levin-Goldberg, 2012). Zhai,

Wibowo and Li (2024) emphasise the need for
teachers to have critical thinking skills in the wake
of the large language models (LLMs) to discern and
curate unreliable information, especially when
students plagiarise using LLMs.

Large classes are characteristic of government
schools in Zimbabwe, and teachers tend to use
teacher-centred teaching approaches
(Nyamayedenga & De Jager, 2021; Wekwete,
2020), thereby curtailing the development of critical
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thinking skills (Almulla, 2015; Elfatihi, 2017;
Wekwete & Higgs, 2024).

This resulted in the formulation of the
following hypothesis:
Hcr: Critical thinking does not influence the
teachers’ perception of the 4Cs.

Collaboration and related literature
Collaboration relies on interaction between students
and students and the teacher, with the teacher
facilitating and extending the students’ cognitive
abilities (Joynes et al., 2019). Mishra and Mehta
(2017) report that collaboration was the most
important skill and the most challenging knowledge
domain to teach. Likewise, Mpaso (2018) and Niu et
al. (2021) posit that Malawian and Finnish teachers
struggled to teach collaboration to large classes and
provide feedback in  teacher-centred and
student-centred environments, respectively. Almulla
(2015) posits that teachers use teacher-centred
approaches when teaching large classes. However,
Chimbi and Jita (2021a) report that the teacher’s
delivery method depends on the teacher’s teaching
philosophy rather than class size. In Zimbabwe,
government  schools  have large  classes
(Nyamayedenga & De Jager, 2021; Wekwete, 2020)
and the teachers may face difficulties in using
collaboration in teaching the 4Cs.

We thus formulated the next hypothesis:
Hcov: Collaboration does not influence the teachers’
perception of the 4Cs.

Communication and related literature
Communication is necessary for collaboration,
creativity, and critical thinking (Selman & Jaedun,
2020). The Partnership for 21st Century Learning
(2011) defines communication as the art of
expressing thoughts clearly and persuasively, which
is a valued employment attribute. The role of the
teacher is to motivate and guide students to articulate
their opinions, to communicate coherent
instructions, and to provide constructive feedback
(Joynes et al., 2019; Selman & Jaedun, 2020). The
availability of technology in schools enhances
communication between teachers and students and
between the teachers themselves (Elfatihi, 2017).
However, Zimbabwean schools are poorly equipped
with technology. Wekwete (2020) reports that
Zimbabwean teachers teach large classes, but that
large classes do not foster communication
(Ametordzi, 2017), which resulted in the third
hypothesis:

Hcom: Communication does not influence the
teachers’ perception of the 4Cs.

Creativity and innovation, and related literature

Creativity is the capacity of students to create novel
and polished products (Herrington & Herrington,
2006; Nakano & Wechsler, 2018; Ojo, 2019;
Pardede, 2020; Rusdin & Ali, 2019; Selman &

Jaedun, 2020). The teacher’s role is to foster
creativity and innovation in the classroom.
However, a lack of resources in practical subjects
such as art and fully operational computer labs may
inhibit teachers from using their creative prowess in
teaching (Levin-Goldberg, 2012). In addition,
science teachers may not have resources in their
schools to support inquiry-based learning or PBL,
thus stifling the emergence of students’ creativity
and innovation (Somphol, Pimsak,
Payoungkiattikun & Hemtasin, 2022). Nevertheless,
a lack of connectivity in Zimbabwean schools can
aggravate this, limiting creative teachers from
accessing creative content online. Ametordzi (2017)
posits that large classes (as is the case in Zimbabwe)
curtail the development of creativity and innovation
since the teachers have no time to provide
individualised feedback. Nevertheless, large classes
challenge teachers to innovate (Trim, Thota,
Liberatore, Richards, Anderson & Verts, 2017). This
leads to the following hypothesis:

Hcr: Creativity and innovation do not influence the
perception of the 4Cs.

The influence of moderators

Several authors (Bezanilla, Galindo-Dominguez,
Campo, Fernandez-Nogueira & Ruiz, 2023; Hussain
& Mrinalini,2021; Liu, 2023; Niu et al., 2021) report
that gender did not affect critical thinking. Jehan,
Shahzada and Mustafa (2022) report that female
English language teachers were more creative than
their male colleagues. In addition, Kapkir (2024)
reports that in language classes, teachers prioritised
communication over other 4Cs, while McLure, Won
and Treagust (2024) state that science teachers
would prioritise problem-solving, an element of
critical thinking, creativity and innovation. On the
other hand, Harris and Carter (2021) report that arts
subjects impact creativity and innovation.

Methodology

We used a cross-sectional quantitative research
design, which is quicker and cheaper to apply than
longitudinal methods (Singh, 2023).

The Instrument

The instrument was adapted from Ravitz (2014).
The questionnaire has four 4C constructs. Two
5-point Likert scales were used (1 Not really; 2 To a
minor extent; 3 To a moderate extent; 4 To a great
extent; 5 To a very great extent) and (I Never;
2 Rarely; 3 Sometimes; 4 Often; 5 Always).

Instrument validity

Content validity is the degree to which a measuring
instrument measures what it is supposed to measure
(Tavakol & Dennick, 2011). Content validity was
checked by changing the wording of some of the
Ravitz (2014) scale items to fit the Zimbabwean
context.
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Participants

Ninety-three teachers from four high schools
participated in the study. The number of participants
was not evenly distributed across the schools,
reflecting differences in staff availability and

voluntary participation. Table 2 shows the
participants’ demographic information.
Table 2 Participants’ profiles
Demographic item Frequency %
Gender
Male 56 60.2
Female 37 39.8
Race
Black 81 87.1
Other 12 12.9
Age
<29 7 7.5
30-34 10 10.8
35-39 12 12.9
4044 14 15.1
4549 21 22.6
> 50 29 31.2
Professional development
No 42 452
Yes 51 54.8
Subjects
Science 44 47.3
Arts 25 26.9
Commercials 12 12.9
Practical 12 12.9
Qualifications
Masters 12 12.9
Honours 30 323
Bachelor 39 41.9
Diploma 11 11.8
Certificate 1 1.1

Most of the teachers (53.8%) were 45 years
old, of which 41.9% held bachelor degrees, while
54.8% reported that they had undergone
professional development in the teaching of
21st-century skills. Table 2 shows a clear analysis of
the demographic features of the participants.

Data Collection

A paper questionnaire was administered to the
teachers in the high schools involved. The teachers’
responses were uploaded to a Google Form and later
downloaded as an Excel spreadsheet for further
analysis using the Statistical Package for the Social
Sciences (SPSS) and Analysis of Moment Structures
(AMOS).

Results

Exploratory and confirmatory factor analyses were
used to validate the questionnaire using SPSS and
Amos version 26. Parametric tests were used to test
for the effect of moderators on the constructs.

Descriptive Statistics

Collaboration and communication means were the
highest, indicating a high perception of
collaboration and communication among the
teachers. The means for critical thinking, creativity,
and innovation were low, indicating that the teachers
had a low perception of these two elements. Table 3
shows the mean, standard deviation and ranking of
the 4C elements.

Table 3 The mean, standard deviation and ranking of the 4C elements

Construct M SD Number of items Rank
CT 3.645 0.702 3 3
COL 3.675 0.857 5 1
COM 3.649 0.749 4 2
CI 3.326 0.769 6 4

Note. CT = critical thinking; COL = collaboration; COM = communication; CI = creativity and innovation.

Exploratory factor analysis

Exploratory factor analysis (EFA) using the
principal axis factoring (PAF) with the Promax
rotation option was employed to check for the
unidimensionality of the items in each construct.
Loadings that were low and less than 0.3 were
discarded. For instance, items COL1 and COMI1
were removed. Table 4 shows the factor loadings of
the items.

Table 4 Factor loadings of the 4C constructs

Item CT COL COM CI
1 0.600 0.711
2 0.735 0.730 0.577 0.687
3 0.468 0.750 0.615 0.791
4 0.819 0.896 0.602
5 0.789 0.757
6 0.779
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The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy

All the KMO values exceeded the threshold of 0.6,
indicating that factor analysis was plausible (Field,
2018; Kaiser, 1974). Table 5 shows the KMO
values.

Table 5 The KMO values for the 4C constructs

Construct KMO
CT 0.625
COL 0.813
COM 0.640
CI 0.792

Table 6 The intercorrelations of the 4C constructs

Multicollinearity

The inter-correlations were less than 0.8, indicating
no multicollinearity in the data (Shrestha, 2020).
The highest correlation between COL and COM was
0.751. This is unsurprising since the four elements
of the 4Cs are closely related, especially COL and
COM (Joynes et al., 2019; Pardede, 2020). Also, the
correlation between CT and CI was 0.542, indicating
that the two were moderately related. Table 6 shows
the intercorrelations of the constructs.

CT COL COM CI
CT 1.000
COL 0.491 1.000
COM 0.415 0.751 1.000
CI 0.542 0.494 0.405 1.000

Reliability

Reliability measures the internal consistency of the
items in the instrument. All the Cronbach’s alpha
values, except for CT, were greater than 0.7,
indicating good reliability (Brown & Moore, 2012).
The Cronbach’s alpha value for CT was 0.605,
which is a reasonable reliability (Cortina, 1993).
Construct validity tests should be done since
reliability is a prerequisite for validity (Venkatesh,
Brown & Bala, 2013). Table 7 shows Cronbach’s
alpha values for the 4C elements.

Table 7 Cronbach’s alpha for the 4C constructs

Construct Cronbach’s alpha
CT 0.605
COL 0.846
COM 0.717
CI 0.862

Cronbach’s alpha may underestimate or
overestimate scale reliability (Trizano-Hermosilla &
Alvarado, 2016). Hence, there is a need to undertake
a more reliable measurement using construct
validity (Raykov & Shrout, 2002).

Table 8 Convergent and discriminant validity measures

Construct validity

Construct validity is how accurately a construct
measures what it is intended to measure (Strauss &
Smith, 2009). Convergent (related items) and
discriminant  (distinct  items) validity are
components of construct validity. These two
components are measured using composite
reliability and the average variance extracted
(AVE). Composite reliability (CR) measures the
overall reliability of the underlying variable, and
AVE measures the amount of variance a variable has
compared to its measurement error (Fornell &
Larcker, 1981; Hair, Black, Babin, Anderson &
Tatham, 2006).

In this study, all the constructs had CR values
exceeding 0.6 and AVEs greater than or less than 0.5
for COL, COM, CI and CT, indicating convergent
validity (Fornell & Larcker, 1981). Discriminant
validity was met since the correlations among the
variables were less than the square roots of the
AVEs (in bold) in the corresponding rows and
columns (Fornell & Larcker, 1981). Table 8 shows
the convergent and discriminant validity measures.

CR AVE CT COL COM CI
CT 0.633 0.373 0.611
COL 0.855 0.598 0.491 0.773
COM 0.746 0.505 0.415 0.751 0.711
CI 0.868 0.524 0.542 0.494 0.405 0.723

Note. The values on the diagonal (in bold) are the square root of average variance extracted (AVE) estimates.

Confirmatory factor analysis (CFA)
The fit of the measurement model was confirmed
using CFA. The measurement model with

modifications (co-varying error terms of error terms)
is shown in Figure 2.
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Figure 2 The measurement model with modifications
Note. F1 = critical thinking; F2 = collaboration; F3 = communication; F4 = creativity and innovation.

The model fit was assessed based on the
relative  chi-square ~ minimum  discrepancy
(CMIN/df) = 1.461), comparative fit index (CFI =
0.935), Tucker-Lewis index (TLI = 0.919),
incremental fit index (IFI = 0.937) and the
root-mean-square error of approximation (RMSEA
= 0.071). The fit values were within threshold
ranges, presenting a good measurement model fit
(see Hu & Bentler, 1999).

Second-order confirmatory factor analysis

The constructs in Table 7 have convergent validity
since their CR and AVE meet the Fornell and
Larcker (1981) criteria. In addition, they are
moderately correlated, suggesting a second or
higher-order factor that could account for the four
factors (Brown, 2006). The second high-order factor
was named the conception of the 4Cs. Figure 3
shows the second-order confirmatory factor model.
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Figure 3 The second-order confirmatory factor model
Note. F1 = critical thinking; F2 = collaboration; F3 = communication; F4 = creativity and innovation.

The COL and COM constructs loaded on the
conception of the 4Cs with loadings of 0.992 and
0.954 respectively. This was followed by CT and CI
with loadings of 0.715 and 0.571 (see Table 8). In
addition, the CR and the AVE were greater than 0.7

Table 9 The conception of the 4Cs

and 0.5 respectively and were statistically
significant, indicating that all the sub-constructs (F1,
F2, F3 and F4) belonged together or had convergent
validity (see Fornell & Larcker, 1981). Table 9
shows the conception of the 4Cs.

Std.
estimate  SE C.R. )4 Result CR AVE
Fl <-- 4Cs  0.715 0.194 4422  ***  Sijgnificant 0.89 0.68
F3 <--- 4Cs  0.954 Reference point
F4 <-- 4Cs  0.571 0.136  4.519  ***  Significant
F2 <-- 4Cs 0992 0243 6.209  ***  Sijgnificant

Note: Std = Standardised.

Explained variance

The values of the loadings squared measure the
explained variance. F1 (critical thinking) and
F4 (creativity and innovation) contributed the least
variance, 51.1% and 32.6% respectively, while
F2 (collaboration) and F3  (communication)
accounted for the most explained variance, 98.5%
and 91% respectively.

Moderators

The moderators used in this study were gender, age,
population group, qualification, experience and
subject taught. The one-way multivariate analysis of
covariance (MANCOVA) indicated that the means
of COM and COL among Black teachers were
greater and statistically significant than those of

non-Black teachers. In addition, practical subjects
such as art influenced CI. However, age,
qualification, teaching experience and gender had no
statistically significant influence on CT, COL, CI
and COM.

Discussion

We investigated Zimbabwean high school teachers’
perception of the 4Cs. The participating teachers
highly endorsed COL and COM, followed by CT, CI
with decreasing magnitude, which we discuss in the
following sections.

Teachers’ Perception of Collaboration
In this study COL was endorsed first, dovetailing
with previous findings in Finland, Malaysia and
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Indonesia (Niu et al., 2021; Rusdin & Ali, 2019).
Notwithstanding, this result is not in agreement with
findings from Mishra and Mehta (2017), which
show that international teachers endorsed COL as
second to CT as the most important of the 4Cs. In
addition, the high ranking of COL does not align
with findings by Mpaso (2018) and Niu et al. (2021),
who posit that Malawian and Finnish teachers
struggled to teach COL to large classes. While COL
is widely recognised as a key 2lst-century
competency, its implementation varies across
educational contexts. For instance, in countries with
advanced technology and well-resourced education
systems, such as Finland, COL often takes place in
student-centred environments (Niu et al., 2021). In
contrast, in developing countries like Zimbabwe,
COL tends to occur within teacher-centred settings,
with limited resources and overcrowded classrooms
(Matarise, 2024; Moyo & Hadebe, 2018; Wekwete,
2020). Such disparities call for context-sensitive
approaches to embedding the COL element of 4Cs
within curricula. The Black teachers had higher and
statistically significant means for COL than
non-Black teachers, probably indicating different
cultural approaches to the teaching of the 4Cs.

Teachers’ Perception of Communication

In this study, COM was endorsed second, and this is
consistent with findings by several authors (Mishra
& Mehta, 2017; Wattanavorakijkul, 2019) where
COM was ranked either first or second since COL
and COM are highly correlated (Joynes et al., 2019;
Pardede, 2020). However, this finding is
inconsistent with findings by Rusdin and Ali (2019),
where COM was ranked last (fourth). The findings
in our study confirm that the correlation between
COM and COL was high (0.751), aligning with
findings from Joynes et al. (2019) and Pardede
(2020). The Black teachers had a higher and
statistically significant mean for COM than
non-Black teachers, probably indicating different
cultural approaches to teaching the 4Cs.

Teachers’ Perception of Critical Thinking

In this study, CT was ranked third among the 4Cs,
aligning with research from several developing
countries (Rusdin & Ali, 2019; Wattanavorakijkul,
2019). This lower ranking may be attributed to
factors such as large class sizes (Elfatihi, 2017,
Nyamayedenga & De Jager, 2021) and limited
educational resources (Madondo, 2020; Wekwete,
2020), which restrict opportunities for PBL (Haniah
et al., 2021; Kembara et al., 2019) which foster CT.
Additionally, the pressure to complete the syllabus
often reinforces traditional, teacher-centred
approaches (Nyamayedenga & De Jager, 2021;
Wekwete, 2020), further limiting the development
of CT. In contrast, studies conducted in developed
countries (Mishra & Mehta, 2017; Niu et al., 2021)

ranked CT first or second, reflecting student-centred
learning pedagogical strategies that thrive in the
abundance of and availability of resources — unlike
in developing countries where resources are limited
or non-existent. Gender did not influence CT,
aligning with several authors’ findings (Bezanilla et
al., 2023; Hussain & Mrinalini, 2021; Liu, 2023; Niu
etal., 2021).

Teachers’ Perception of Creativity and Innovation

In this study, creativity and innovation were ranked
fourth (last). This result compares favourably with
the findings from Mishra and Mehta (2017) and
Wattanavorakijkul (2019) where CI were ranked
fourth. Nevertheless, this contradicts findings by
Rusdin and Ali (2019) in which CI were ranked
second. Notwithstanding, Mishra and Mehta (2017)
report that CI were the least difficult skills to teach
among the 4Cs. However, this was in the USA
where resources are more readily available
compared to developing countries such as
Zimbabwe.

Practical subjects (arts) influenced CI,
supporting the view that practical subjects foster CI
in line with findings from Harris and Carter (2021).
Science subjects did not influence CI, which does
not align with the findings of McLure et al. (2024),
who associate problem-solving (innovation) with
science.

Conclusion

The teachers endorsed COL the highest, followed by
COM, CT and CI in decreasing magnitude. Teachers
who taught practical subjects had CI skills compared
to other subjects.

The limitations of the results are as follows.
The sample of the study was limited. Including more
schools in the study could have increased its
reliability and generalisability. A mixed methods
design would have captured rich data, where the
qualitative part of the study complemented the
quantitative method.

Based on our study, we make a few
recommendations.  Professional  development
courses can be implemented to improve the
integration of the 4Cs and create favourable
perceptions of the 4Cs, especially for CT and
creativity, which contributed less to the perceptions
of the 4Cs. Schools may allocate more funds
(resources) to the sciences to support enquiry and
PBL in laboratories and arts subjects for buying
supplies to develop and foster CT, creativity, and
innovation  skills.  Schools must provide
technological infrastructure that teachers can use for
collaborative and COM purposes and for attaining
resources for the integration of the 4Cs.
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