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Abstract. In the present digital age, improved teacher digital competencies are
increasingly becoming an important component of teachers’ qualifications. The
purpose of this study was to investigate the digital competencies level of student-
teachers and probe the areas for improvement. The subject of this study was
undergraduate student-teachers in their final year of Bachelor of Education degree
programmes from the College of Education at one of the public Universities in
Tanzania. Purposive and convenience sampling techniques were employed to get
a sample of 549 participants. The study employed the UNESCO ICT Competency
Framework for Teachers (ICT CFT) as a theoretical framework. The study employed
a quantitative approach and descriptive cross-sectional design. Data were collected
through an online survey that included six competency areas linked to teachers’
professional practices. Data analysis procedures included descriptive and inferential
analysis. The findings revealed that student-teachers perceived their digital com-
petencies as moderately higher at the knowledge acquisition level and moderately
low at the knowledge deepening level of ICT CFT. The results also demonstrated
that student-teachers were more competent in integrating technology in educational
aspects that are indirectly linked to teaching (e.g. teacher professional learning,
and organization and administration) and less competent in educational aspects
that are directly linked to classroom teaching (e.g. pedagogy, and curriculum and
assessment). The study further established a positive and statistically significant
association between student-teachers’ digital competencies and knowledge acquisi-
tion and knowledge deepening levels. The results of the present study signify the
importance of developing student-teachers’ digital competencies across all educa-
tional aspects. However, in order to guarantee technology integration in classroom
teaching, it is recommended that teacher education programmes focus more on
improving student-teachers’ digital competencies in competency areas that are
directly linked to classroom pedagogical practices.

Keywords: digital competence, digital transformation, ICT CFT, teacher digital
competence, student-teachers, technology integration

1. Introduction

1.1. Background

The digitalisation of education is expected to transform teachers’ professional prac-
tices and broader educational processes significantly. Emerging technologies are
reshaping content delivery, instructional strategies, and assessment, while digital
solutions such as internet portals and learning management systems are becoming in-
creasingly common [1, 38, 47]. The effective integration of these technologies relies on
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teacher digital competencies (TDC), which play a crucial role in enhancing educational
quality [36]. A lack of digital competence can impede educational progress. Although
research on TDC is growing, understanding teachers’ digital competencies within the
broader context of their professional practices remains limited.

Embracing the digitalisation of education is a complex and ongoing process, but
teachers as transformative agents play a crucial role, often more significant than other
factors [16]. The success of digitalisation largely depends on the quality of teachers’
competencies and their perception of the value of educational technologies. Mastery
of digital competencies is essential for teachers to effectively engage in a digitalised
educational environment [2, 22]. This highlights the importance of understanding
the various dimensions of digital competencies necessary for teachers to use digital
technologies in education effectively.

The literature on TDC presents various fragmented but related dimensions and spe-
cific competencies. Starkey [39] identified three implicit dimensions: general computer
use, integrating digital technologies into teaching, and professional digital competence.
Skantz—Aberg et al. [37] reviewed seven aspects of TDC: technological competence,
content knowledge, attitudes toward technology use, pedagogical competence, cultural
awareness, critical approach, and professional engagement. Instefjord and Munthe
[13] previously identified three aspects: technological proficiency, pedagogical compat-
ibility, and social awareness. From these classifications, two major themes emerge:
competencies directly related to technology integration in teaching and those indirectly
related. Technological and pedagogical competencies, which are directly linked to
teaching, are the most predominant [37].

Building on the ongoing discussion, TDC can be understood as the knowledge,
skills, and values needed for integrating digital technology into professional practices
[6, 37, 39]. According to UNESCO [44], TDC encompasses areas such as curriculum
and assessment, pedagogy, organization and administration, and professional learning.
This study focuses on student-teachers’ perceived abilities to utilize digital technologies
across these aspects of teaching. In this study, student teachers refer to undergraduate
students enrolled in teacher education degree programmes. Despite their enthusiasm
for leading educational digitalisation, teachers often hesitate to digitise their own
pedagogical practices [14, 27]. Additionally, while student-teachers can easily access
digital technologies, they often possess digital “lifestyle” skills rather than digital
“workplace” skills [18], which poses challenges for effectively using technologies in
their professional activities due to inadequate TDC.

Digital competencies are essential not only for teachers but for all professionals
and society at large. The knowledge, skills, and attitudes required for the effective
use of digital tools are foundational for success, employability, and prosperity in
the digital age [6, 41]. Digital technologies are viewed as a catalyst for achieving
all 17 Sustainable Development Goals [19, 35]. This underscores the importance
of developing technological competencies among citizens. United Nations General
Assembly [45] advocates that educational systems worldwide should prepare learners
with the required 21st-century skills, including digital skills. Therefore, it is more
critical than ever for teachers to possess a set of digital competencies across various
educational aspects.

There is a belief that TDC cannot be acquired intuitively; instead, teachers need
training and support through continuing professional development [18]. Pre-service
teacher training is considered a critical period for shaping student-teachers’ belief
systems and introducing them to various TDC [3, 14]. It is also an opportune time
to familiarize teachers with technology-enhanced content delivery and instructional
strategies. However, previous studies have highlighted a lack of focus on developing
TDC within undergraduate teacher preparation programs [14, 39]. Furthermore,
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pre-service teacher education programs have been criticized for insufficient training
and supporting student-teachers in integrating digital technologies into their future
classrooms [2, 8, 18, 25].

According to OECD [30], student-teachers are often inadequately prepared to in-
tegrate information and communication technologies (ICT) into their pedagogical
practices. Scholarly concerns also highlight that transformative approaches to using
ICT for content delivery and instructional strategies are not sufficiently emphasized in
teacher education [22]. Developing teachers’ digital competencies is a dynamic, contex-
tual, and ongoing process that involves continuous development and assessment. This
study aims to examine the current status of student-teachers’ digital competencies
across various educational aspects within the Tanzanian teacher education context.

1.2. Assessment of teachers’ digital competencies

Research assessing teachers’ digital competencies often relies on ICT competence
frameworks, focusing on both generic digital skills and their pedagogical applications
[29, 39]. These studies target various teacher categories, including university student-
teachers, teacher training college tutors, and secondary school teachers [11, 15, 17,
21, 26, 28]. Findings indicate that teachers’ digital competencies often remain at the
entry level, suggesting a lack of progression to more advanced levels [17, 21]. Few
studies have examined gaps in teachers’ digital competencies across specific levels,
such as knowledge acquisition, or between consecutive levels. For instance, Mtebe [26]
used ICT CFT to assess secondary school teachers’ ICT competencies in the classroom.
The study revealed that competencies in pedagogy, classroom management, and
assessment scored lower than other ICT CFT domains. This suggests that TDCs are
dynamic, highlighting the need for continuing professional development, which may
also require continuing assessment.

Investigating the digital competencies of student-teachers and identifying gaps
across educational aspects is essential. First, from a theoretical perspective, it helps
to extend knowledge on ICT frameworks and educational technologies theories by
describing the nature of TDC development from the basic level (i.e., knowledge acqui-
sition) to advanced levels (knowledge deepening) to consecutive levels of knowledge
creation. Assessing how intermediate-level competencies (knowledge deepening) build
on entry-level skills (knowledge acquisition) is crucial for understanding progress in
digital competence development. Secondly, from a practical point of view, it is expected
that the study will inform the teacher education practitioners about the areas of TDC
aspects where student teachers need more support. As such, the findings will guide
teacher education programmes to ensure comprehensive ICT integration across educa-
tion contexts. TDC should be evaluated based on teachers’ ability to use technology in
diverse educational contexts [33, 37]. Since pedagogy, curriculum, assessment, and
professional development are interconnected, advancements in one area can influence
others. The findings will provide empirical evidence on the current status of teachers’
preparedness and identify areas for improvement. Additionally, the recommendations
may serve as valuable insights for similar teacher education programs in developing
countries. The research seeks to answer the following questions:

1. What are the perceived ICT competencies of student-teachers across different
aspects of education?

2. What is the nature of the relationship between student-teachers’ initial knowledge
acquisition in ICT and their subsequent levels of knowledge deepening?

1.3. Theoretical considerations
The present study employed ICT CFT [44] to investigate the TDC of undergraduate
student-teachers. Established by UNESCO in 2008, the original ICT CFT was revised in
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2011 and 2018 [23]. It highlights 18 competencies that enable teachers to integrate ICT
into their pedagogical practices and encourage their professional development through
collaboration and networking. The ICT CFT (table 1) emphasises the educational
usefulness of technologies across six aspects, namely: understanding ICT in education,
curriculum and assessment, pedagogy, applications of digital skills, organisation and
administration, and continuing teacher professional learning [44]. The framework
further highlights three consecutive levels of teachers’ digital competencies proficiency:
basic level of knowledge acquisition, intermediate level of knowledge deepening, and
advanced level of knowledge creation [44].

ICT CFT is a progression framework in nature, providing guidelines for training and
supporting teachers’ digital competence development. For example, in the pedagogy
aspect, the model proposes competencies ranging from having the ability to integrate
technology into the existing pedagogical practices through complex problem-solving to
self-management in knowledge society [44].

Table 1

The UNESCO ICT CFT [44].
educational aspects knowledge acquisition knowledge deepening knowledge creation
understanding ICT in education policy understanding policy application policy innovation
curriculum and assessment basic knowledge knowledge application knowledge society skills
pedagogy ICT-enhanced teaching complex problem-solving self-management
applications of digital skills application infusion transformation
organization and administration standard classroom collaborative groups learning organization
teacher professional learning digital literacy networking teacher as innovator

The ICT CFT is internationally recognised and a reference in many national edu-
cational systems. Interestingly, Tanzania’s ICT competency standards for teachers
(ICT-CST) [42] is compatible with the first two levels of ICT CFT: knowledge acquisition
and knowledge deepening. Accordingly, these two levels were the focus of assessing
student-teachers’ digital competencies in the Tanzanian context. These levels of digital
competency proficiency are briefly described in the subsequent paragraphs.

Knowledge acquisition is considered as an entry level of TDC. At this level, the ICT
CFT emphasises elementary competencies to support relevant educational aspects,
including basic technological knowledge and integrating ICT in pedagogical practices
[44]. At this level, competent teachers are expected to use technological tools and
resources to enhance learning goals, organise standard classrooms, and support their
own professional learning [23]. Ideally, the anticipated competencies at knowledge
acquisition are similar to those competencies like technological knowledge of the
TPACK model [24] and competencies at the basic level of the DigCompEdu framework
[34].

Knowledge deepening is considered an intermediate level of ICT CFT. Unlike the
previous level, the focus of knowledge deepening is to deepen teachers’ ability to
use ICT to help students apply knowledge to solve complex problems encountered in
real-world situations [44]. Knowledge deepening linked to this level includes teachers’
ability to use specific classroom experiences to address national ICT-related goals
and priorities, adaptation of learner-centered and collaboration, and project-based
learning. In addition, in professional learning, teachers are expected to use technology
to create a professional network.

Tanzanian Education and Training Policy [46] underscores the importance of training
and supporting the development of TDC among teachers’ candidates. In this regard,
in Tanzania, teacher education programmes are mandated to prepare teachers with
the required set of digital competencies. In response to the need to develop the digital
competencies of student-teachers, technology courses focusing on the introduction
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to information technology and educational technology and media are core courses in
most teacher education programs. In most cases, these courses, which are provided
in an isolated model, serve the purpose of introducing teacher candidates to basic
ICT skills, which signifies the development of entry-level competencies related to basic
computer operations. However, teacher training has been criticised as being ineffective
in developing advanced competencies related to knowledge deepening in aspects of ICT
in education [10]. According to UNESCO [44], TDC at advanced levels of knowledge
deepening and knowledge creation are needed as essential catalysts for pedagogical
transformation and the creation of a knowledge society.

2. Methodology

2.1. Research approach and design

This study employed a quantitative research approach and cross-sectional descrip-
tive design [7]. The nature of the study itself influenced the use of a quantitative
approach, as quantitative methods are ideal for objectively measuring perceptions and
relationships between variables across a large sample [7]. In particular, for research
question one, numerical measures facilitate measuring perceived ICT competencies
across a broad range of participants, ensuring representativeness and generalizability.
On the other hand, to answer research question two on the relationship between initial
knowledge acquisition and subsequent knowledge deepening requires data on both
variables and a numerical measure of correlation. In this regard, the quantitative
approach ensures precise, replicable insights into the patterns between initial and
deepening ICT competencies. In addition, basically, the study was cross-sectional
descriptive as its purpose was to describe the specific characteristics (i.e. TDC) of
student-teachers at a single point in time. Understanding the current status of
student-teachers’ digital competencies is an important step towards establishing the
areas for improvement.

2.2. Context and sampling

Purposive and convenience sampling techniques were employed among a population
of 650 final-year student-teachers from the Department of Educational Foundations
and Continuing Education at the University of Dodoma. Final-year student-teachers
were purposively targeted due to their presumed better understanding of the academic
environment and technological pedagogical competencies. Convenience sampling
was used to reach accessible and willing participants within this group. Combining
both techniques ensured practicality and efficiency, allowing for context-specific data
collection from readily accessible participants [9]. Most participants [376 (68.61%)]
were aged 21-25, followed by those aged 31 and above [108 (19.71%)], 26-30 years [58
(10.58%)], and the lowest age group was 16-20 years [6 (1.01%)]].

2.3. Instrumentation and data collection processes

A self-developed questionnaire with 52 items was designed to assess teachers’
digital competencies in integrating technological tools into education. The items were
organized into six educational aspects based on ICT CFT. The assessment focused on
two successive proficiency levels: knowledge acquisition and knowledge development
levels (see figure 1 for the study’s conceptual model).

The first aspect, understanding ICT in education, emphasizes equipping teachers
with competencies related to ICT national policy [44]. At the knowledge acquisition
level, teachers are expected to be aware of and apply national and institutional ICT
policies in education, including identifying guidelines for ICT integration. At the
knowledge deepening level, teachers should develop competencies to understand
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Figure 1: Teachers’ digital competencies conceptual model.

ICT in education and effectively integrate it into the curriculum to enhance learning
outcomes.

The second aspect, curriculum and assessment, emphasizes teachers’ competencies
in achieving curriculum objectives and technology-enhanced assessment [21]. At the
basic knowledge acquisition level, the focus is on teachers’ understanding of how ICT
can be used pedagogically—the advanced knowledge deepening level targets teachers’
ability to incorporate ICT into both teaching and assessment effectively.

The third aspect, pedagogy, focuses on enhancing teachers’ ICT competencies to
improve pedagogical practices [44]. This aspect is closely tied to teachers’ core respon-
sibilities of teaching and learning. At the knowledge acquisition level, teachers are
expected to integrate technology into traditional teaching methods, developing skills
to implement technology-enhanced approaches that support teaching and learning.
At the knowledge deepening level, teachers should be able to apply ICT to address
complex challenges, such as designing technology-enhanced project-based learning
and facilitating ICT-enabled collaborative learning.

The fourth aspect, the application of digital skills, requires teachers to acquire
competencies related to the educational application of basic digital tools. At the first
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level of knowledge acquisition, basic tool competence involves abilities to demonstrate
fundamental ICT skills and knowledge, such as the use of the internet and browser to
support teaching. The second level of knowledge deepening cherishes competencies
related to infusion, applying advanced ICT skills in educational contexts. These focus
mainly on teachers’ abilities to apply ICT in transformative ways to promote teaching
and learning.

The fifth aspect, organization and administration, probes teachers’ competencies
in classroom administrative use of technologies to facilitate communications and
collaboration. It probes teachers’ ability to leverage ICT for efficient management of ICT
resources within educational settings and supports effective classroom management.

The final aspect, teacher professional learning, focuses on using ICT for ongoing
development. At the knowledge acquisition level, teachers need digital skills to
join professional learning networks. At the knowledge deepening level, networking
competencies are essential for advancing professional growth and reflective teaching.

The questionnaire Likert scale consists of five answer options (1 = strongly disagree
to 5 = strongly agree). Table 2 presents the sample items.

Table 2
Sample of questionnaire items.

Competency Sample items

Knowledge acquisition level

Policy understanding I am understanding of national policies and priorities related to
ICT in education

Basic knowledge I can compare specific curriculum standards to particular soft-
ware

ICT-enhanced teaching I can use ICT to meet the learning needs of learners of different
needs

Application I can use common computer hardware such as printers and
scanners

Standard classroom I can organise students and digital tools in the learning environ-
ment

Digital literacy I can use ICT resources to enhance the virtual learning environ-
ment

Knowledge deepening level

Policy application I can explain, analyse and apply the principles of using ICT in
education
Knowledge acquisition I can learn management platforms (e.g. Moodle, Blackboard)

Complex problem-solving I can design ICT-supported project-based learning activities

Infusion I can operate software packages that are appropriate to the sub-
ject area
Collaborative groups I can share electronic content using file-sharing applications (e.g.

Dropbox, Google Drive)

Networking I can use an online support forum to ask for and share teaching
and learning resources

The questionnaire was validated through multiple strategies. For content analysis,
two senior lecturers reversed the questionnaire items to validate their contents, and
the suggestions given were incorporated. Next, a pilot study was carried out with 25
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student teachers who shared similar backgrounds with the targeted participants.

The questionnaire’s reliability was tested through Cronbach’s alpha coefficient. The
Cronbach’s alpha coefficient for each competence domain was as follows: policy un-
derstanding (.788), basic knowledge (.693), ICT-enhanced teaching (.803), application
(.726), standard classroom (.809), digital literacy (.724), policy application (.718),
knowledge application (.754), complex problem-solving (.771), infusion (.786), collabo-
rative groups (.801), and networking (.832). With the exception of basic knowledge
(.693), other domains yielded Cronbach’s alpha values above 0.7. Together, they are
considered accepted for social science research [32].

Subsequently, a histogram with a fitted normal distribution curve and Q-Q (Quantile-
Quantile) were used to test data normality across all items. As indicated in figures 2
and 3, the visual inspection suggests approximate normality.

25 T T T T T T
Mean=3.5592, Sigma=0.596
20 | R
= 15} \ E
=i
5]
o
St
(]
[aN 10 | |
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/ \
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acquisition

Figure 2: A histogram with a fitted normal distribution curve [5, p. 304].

Figure 3: Q-Q plot [5, p. 305].

The questionnaire was constructed using a Google Forms application. Data were
collected virtually. Initially, the targeted sample was informed about the study’s
objective and asked to participate voluntarily. The Google Forms link was shared
among prospective respondents through social media, including WhatsApp groups.
Responses were accepted within one week after 549 responses were guaranteed; hence,
access to the Google survey form was closed.
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2.4. Data analysis

Descriptive and inferential statistics were performed through the SPSS software.
Descriptive analysis was carried out to answer research question one on perceived
ICT competencies of student-teachers across aspects of education. This involved the
performance of descriptive statistical central tendencies including means, standard
deviations and percentages [7]. Next, inferential analysis was performed in order to an-
swer research question two, which is about determining the nature of the relationship
between student-teachers’ initial knowledge acquisition in ICT and their subsequent
levels of knowledge deepening. At this stage, inferential analysis involved multiple
linear regression analysis to ascertain the correlation between digital competencies at
initial knowledge acquisition and the succession level (i.e. knowledge deepening).

3. Findings
3.1. Student-teachers’ perceived digital competences

Student-teachers’ self-assessment of their digital competencies was assessed in six
areas related to teachers’ professional practices. By employing a Likert scale, each
aspect was also assessed at two levels of knowledge acquisition (KA) and knowledge
deepening (KD), respectively. In the context of this study, it is important to note
that Likert-scale responses were treated as ordinal data. While the numerical values
indicate ranking, it does not infer proportional differences between them. Instead,
patterns and relative comparisons were analysed without assuming that a response of
‘4’ is twice as significant as a response of ‘2’. This approach ensures valid interpreta-
tions and prevents misrepresentation of respondents’ perceptions. Table 3 presents
the descriptive statistical findings for each level along with the corresponding aspect.
The findings are based on a Likert-type assessment of 1 to 5. Based on this scale, the
interpretations of mean scores were based on three categories: low (1.0-2.3), moderate
(24-3.6), and high (3.7-5.0).

Table 3
Student-teachers’ perceived digital competencies.
Educational aspects Competence levels Mean gtafld?rd
eviation
Understanding ICT Policy understanding (KA) 3.53 0.80
in education Policy application (KD) 3.43 0.78
Curriculum and assessment Basic knowledge (KA) 3.60 0.77
Knowledge application (KD) 3.30 0.85
Pedagogy ICT-enhanced teaching (KA) 3.55 0.76
Complex problem-solving (KD) 3.12 0.71
Application of digital skills Application (KA) 3.60 0.81
Infusion (KD) 3.34 0.84
Organization and Standard classroom (KA) 3.56 0.83
administration Collaborative groups (KD) 3.54 0.81
Teachers’ professional Digital literacy (KA) 3.52 0.69
learning Networking (KD) 3.64 0.83
Overall, KA 3.55 0.66
Overall, KD 3.49 0.71

The descriptive findings in table 3 indicate that overall, student-teachers’ digital
competencies in both knowledge acquisition and knowledge deepening across all
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six aspects are moderate. However, perceived digital competencies in knowledge
acquisition are slightly higher than knowledge deepening, indicating a gap between
knowing and doing.

The findings reveal that student-teachers’ digital competencies are generally at
moderate levels across various aspects. In understanding ICT in education, both
policy understanding (mean=3.53) and policy application (mean=3.43) are moderate,
indicating a gap between awareness and deeper understanding. In curriculum and
assessment, basic knowledge (mean=3.60) is notably higher than knowledge applica-
tion (mean=3.30), suggesting a stronger grasp of fundamental ICT concepts than their
application in assessments.

The pedagogy aspect shows a significant disparity, with a higher mean for ICT-
enhanced teaching (3.55) compared to complex problem-solving (3.12), highlighting
a need for training in problem-solving with technology. In applications of digital
skills, proficiency is moderate for application (mean=3.60) but lower for infusion into
teaching strategies (mean=3.40). The organization and administration aspect shows
moderately high scores for both standard classroom (3.56) and collaborative groups
settings (3.54). Lastly, in teacher professional learning, higher competence is observed
in networking (mean=3.64) than in digital literacy (mean=3.52), indicating a need for
further development in digital skills and reflective practices.

The mean values of student-teachers’ digital competencies across six educational
aspects are summarized in figure 4. Among these aspects, teacher professional
learning has the highest mean (3.58), followed by organization and administration
(3.55). Conversely, pedagogy has the lowest mean (3.34), indicating a relative weakness
in this area compared to others.

Understanding ICT in education - | -

Curriculum and assessment | | B

Pedagogy -

Applications of digital skills | -

Organization and administration - | -

Teachers’ professional learning | |
| | | |

| | | |
3.2 325 33 335 34 345 3.5 3.55 3.6

Figure 4: Mean values of student-teachers’ digital competencies.

Figure 5 illustrates the response distributions for knowledge acquisition and knowl-
edge deepening levels. The results show that a higher percentage of knowledge acqui-
sition respondents (54.28%) had more agreement compared to knowledge deepening
respondents (42.62%). Knowledge deepening had slightly more disagreement (4.74%)
compared to knowledge acquisition (3.64%). Generally, the majority of responses fall
under ‘agree’ and ‘neutral’, establishing that student-teachers had positive or neutral
perceptions, with more respondents in knowledge acquisition agreeing compared to
knowledge deepening.

The substantial proportion of neutral responses for both knowledge acquisition
(46.08%) and knowledge deepening (35.70%) indicate that more than one-third of the
respondents neither agreed nor disagreed with the ICT CFT statements presented to
them. This might indicate varied perceptions and uncertainty among student-teachers
regarding teachers’ digital competencies across the presented educational aspects. In
addition, the findings might echo the lack of enough knowledge about teachers’ digital
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Figure 5: Responses distribution for knowledge acquisition and knowledge deepening based
on ICT CFT.

competencies to inform a strong opinion.

3.2. Nature of the relationship of student-teachers’ digital competencies
between knowledge acquisition and knowledge deepening levels

Research question two was set to probe the nature of relationship of student-
teachers’ perceived digital competencies between two consecutive levels of ICT CFT. To
this end, multiple linear regression analysis for the association between knowledge
deepening and knowledge acquisition was carried out. Dummy variables were created
for the categorical variables before being included in the model.

The results show that knowledge deepening was statistically significantly associated
with knowledge acquisition (p < .0001). It was observed that a unit increase in
knowledge acquisition results in an average increase of knowledge deepening by
0.83152 units.

Gender and age categories as explanatory variables are not statistically significant at
the conventional 0.05 level. Specifically, the estimate of males (-0.06383) indicates that
while there is a slight negative association compared to females, it is not statistically
significant. These findings suggest that male and female responses are generally
similar. This might limit any substantial effect of gender on the dependent variable.
Similarly, the age categories (21-25, 26-30, and 30+ years) have relatively high p-
values, indicating no statistically significant difference from the reference category
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Table 4
Multiple linear regression analysis.

Parameter Standard

Variable . t-value p-value R?
estimates error

Intercept 0.38108 0.17962 2.12 0.0343 0.513

Knowledge acquisition 0.83152 0.03017 27.57 <.0001

Male -0.06383 0.03616 -1.77 0.0781

Female Ref

16-20 Ref

21-25 years 0.11604 0.15516 0.75 0.4549

26-30 years 0.11877 0.16350 0.73 0.4679

30 and above years 0.00397 0.15974 0.02 0.9802

(16-20 years). This is because, possibly, the dependent variables (e.g., knowledge
deepening) are equally distributed across age groups. Furthermore, the insignificant
effect of age might be due to age range, as it does not capture enough variation in
behaviour or characteristics relevant to the dependent variable. Finally, the strong
significance of knowledge acquisition (i.e., p < .0001) suggests that it explains a
substantial amount of variation in the dependent variable. This could overshadow
relatively small associations with gender and age, which may contribute to their lack
of significance.

4. Discussion

The importance and necessity of equipping 215! century teachers with technological
competencies are well recognised at the global scale [44]. It is envisioned that pre-
service teacher training is an ideal time to equip inspiring teachers with digital
competencies essential to navigate their future professional responsibilities [4, 20, 40].
Among other ICT conceptual frameworks, ICT CFT is highly recommended for guiding
the development and assessment of digital competencies of teachers of different
categories. In Tanzania and elsewhere, ICT CFT has been used to assess the digital
competencies of secondary school teachers [17, 26] and tutors of teachers’ colleges
[21]. The key finding from these studies is that teachers’ digital competencies are
confirmed at the initial level of knowledge acquisition.

However, there are very few empirical studies ascertaining the digital competencies
of student-teachers based on ICT CFT (e.g. Harada et al. [12], Ogundolire [31]). The
present study applied ICT CFT to evaluate the digital competencies of student-teachers
in pre-service teacher education at one of the largest university-based colleges of
education in Tanzania. The study investigated the current status of undergraduate
student-teachers’ digital competencies and proposed areas for improvement.

Descriptive analysis showed that the majority of the surveyed undergraduate
student-teachers perceived their digital competencies as moderate at both knowl-
edge acquisition and knowledge deepening levels of ICT CFT across six aspects of
education. However, student-teachers’ perceptions of digital competencies were mod-
erately higher at the initial knowledge acquisition level than at the consecutive level of
knowledge deepening. These findings are related to the previously published findings,
indicating the low to moderate level of student-teachers and newly qualified teachers’
digital competencies [11, 12, 31, 43].

Descriptive analysis reveals that student-teachers’ responses showed the highest
competencies in teacher professional learning and organization and administration.
These areas reflect their abilities to use digital technology for collaboration and
networking, aligning with Stemberger and Konrad [40], who found that student-
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teachers are more adept at using digital tools for these purposes compared to other
tasks. This proficiency may stem from the widespread use of digital technologies
for social networking [4]. However, the focus on generic technological skills rather
than educational application may limit their effectiveness in enhancing collaborative
pedagogical practices [39]. Thus, it is recommended that teacher training programs
further develop digital literacy and invest in strengthening networking and collaborative
skills to foster more effective professional learning communities.

The pedagogy aspect had the lowest mean score, followed by curriculum and as-
sessment. The findings of this study concur with those of Ogundolire [31] and
Tarraga-Minguez, Suarez-Guerrero and Sanz-Cervera [43] whereby student-teachers
reported a lack of digital competencies in the area of pedagogy and application of digital
skills in teaching and learning. The actors, such as lack of authentic experiences and
project-based learning related to direct pedagogical use of ICT, might precipitate these
findings. Educational aspects such as pedagogy, curriculum and assessment, as well
as application of digital skills are more closely related to teaching and learning. There-
fore, the lack of digital skills linked to these aspects poses challenges in developing
digital competencies among teachers.

The findings further indicated that the majority of student-teachers’ responses fell
under ‘agree’ and ‘neutral’, establishing that student-teachers have positive or neutral
perceptions. The substantial proportion of neutral responses for both knowledge
acquisition (46.08%) and knowledge deepening (35.70%) indicate varied perceptions
and uncertainty among student-teachers regarding teachers’ digital competencies
across the presented educational aspects. In addition, the findings might echo the
lack of enough knowledge about teachers’ digital competencies to inform a strong
opinion.

The multiple linear regression analysis established positive and statistically sig-
nificant associations between the development of digital competencies at knowledge
acquisition and knowledge deepening levels of ICT CFT. This observed positive and
statistically significant parameter estimate for knowledge acquisition suggests that
improvement of competencies at the initial stage is strongly associated with positive
competence development at the subsequent competence level. The findings highlight
the importance of the development of basic technological competencies as they influ-
ence advanced digital competencies. According to UNESCO’s ICT CFT [44], teachers
should be trained and supported on their journey of learning to teach with technology
through three consecutive stages: knowledge acquisition, knowledge deepening, and
knowledge creation.

5. Conclusion and recommendations

The study utilized the ICT Competency Framework for Teachers (ICT CFT) to assess
the digital competencies of undergraduate student-teachers. The results revealed
that student-teachers’ digital competencies were moderate at both the knowledge
acquisition and knowledge deepening levels of ICT CFT, with a stronger confirmation
of competencies at the knowledge acquisition level. Aspects of teachers’ professional
practices directly related to teaching and learning, such as pedagogy and curriculum
and assessment, had the lowest mean scores. This suggests that student-teachers are
inadequately prepared to integrate ICT into their future pedagogical practices.

Interestingly, the study found that student-teachers are more likely to embrace
digital technology for aspects such as teachers’ professional learning, and organization
and administration, which are indirectly linked to teaching and learning. Based on
these findings, it is recommended that technology-enhanced professional learning be
utilized to develop student-teachers’ technological pedagogical competences.
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This study underscores the importance of equipping student-teachers with digital
competencies across all educational aspects during pre-service training. The focus
should not only be on the quantity of digital tools and resources but also the quality of
training and support provided. Comprehensive and carefully planned teacher training
and support are essential to enhance ICT integration in teaching and learning, ulti-
mately preparing a workforce capable of leveraging emerging technologies to transform
education.
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