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Abstract. Competence-based assessment is a global concern in enhancing 21st-
century skills among science students and teachers. The study focused on investigat-
ing the awareness and preparedness of secondary school science and mathematics
teachers regarding the implementation of competence-based assessment (CBA) for
students’ acquisition of soft skills. The study employed a mixed-methods research
approach with an explanatory sequential design. Data collection methods included
questionnaires and interviews. The sample for the study consisted of 100 science
and mathematics teachers selected randomly from secondary schools in Iringa
Municipality. The study’s findings indicated that secondary school science and
mathematics teachers were partially aware of competence-based assessment, as
they were unable to accurately explain the meaning, uses, and demonstration of
understanding of CBA methods. Similarly, the findings indicated that the level of
preparedness for the use of CBA among teachers was fair, as most of them were
engaged in various professional development programmes. However, the frequency
and effectiveness of the professional development programmes were inadequate
because, despite being prepared through training, teachers demonstrated minimal
understanding of the CBA. The study concludes that secondary science and mathe-
matics teachers had superficial awareness and were partially prepared on the CBA,
hence failing to implement such methods due to the ineffectiveness of the training
given through the professional development programmes organised. The study
recommends that professional development be provided to science and mathematics
teachers continuously to make it effective in creating not only awareness but also
competence in implementing the CBA.
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preparedness, soft skills

1. Introduction
There has been a concern worldwide about the role of competence-based assessment

(CBA) in enhancing 21st-century skills acquisition among students [4, 13, 20, 23, 26].
On the one hand, 21st-century skills refer to the soft skills and generic competences
that support the hard skills for the daily encounter in the real-life situation [3, 21, 25,
28]. On the other hand, the competence-based assessment enables students to be
actively engaged in performing tasks that not only measure learning outcomes but also
equip them with skills applicable in the real world. It is the measure that determines
the learner’s ability to apply the skills learned to the real world [1]. CBA is a learner-
centred assessment approach that engages students in preparing and completing
tasks. The concern for the scholars has been due to the contribution of CBA to the
acquisition of 21st-century skills, namely communication skills, creativity, decision-
making, collaboration, teamwork and problem-solving [2, 11, 25]. It is through CBA
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that students acquire 21st-century skills that help them to be employable in the future
and master daily encounters. That being the case, the acquisition of 21st-century skills
among students through competence-based assessment is of paramount concern.

Scholars have written widely on competence-based assessment in secondary schools
[7, 17, 19, 20, 23]. While some scholars have indicated CBA assessment methods
proposed by educational authorities to be used to assess students in secondary schools
[7, 13]; some have indicated the inadequate use of such methods by teachers [12, 17,
23]. Similarly, other scholars have indicated the minimal use of competence-based
assessment methods in favour of traditional paper-and-pen tests and examinations
[9, 19, 23]. In addition, some studies have indicated the need for teachers’ professional
development to enhance their teaching competencies in science and mathematics
[18, 22]. For teachers to implement the CBA, the need for competence acquisition
and a positive attitude to the teaching profession is important [10]. Furthermore, for
the 21st-century, soft skills should be developed among science and mathematics
students; teachers should be equipped with anxiety management skills and smart
technologies in the educational processes [10, 22]. With the competences acquired by
teachers through professional development, students are likely to be well-prepared to
face real-life experiences through the acquired competences.

The use of CBA has been noticed to bring positive results in terms of 21st-century
skills acquisition [4, 13, 20, 23, 26]; several suggestions have been made for the use
of such assessment methods. However, the use of CBA among teachers has varied
across schools and individual teachers [16, 24]. Despite studies indicating that the
CBA methods commonly used by Tanzanian teachers [9, 19], little is known about
the preparedness of teachers and the training provided on the implementation of
competence-based assessment. This paper intends to fill the gap of how are secondary
school science and mathematics teachers prepared in terms of training on the CBA
and implications to the 21st-century skills acquisition among students.

2. Methods
2.1. Research approach and design

The study employed a mixed-methods research approach and an explanatory sequen-
tial design. The mixed-methods research approach was used because the researcher
is free to employ all possible methods to address a research problem [5]. The concern
was to gather information on the use of CBA and the reasons for such use, hence
the need for quantitative and qualitative approaches. Creswell and Plano Clark [5]
comment that on one hand, explanatory sequential design provides statistical evidence
that may be generalised on the relationship between variables (quantitative phase). On
the other hand, it provides deeper insights into the experiences and reasons behind
the relationship between variables. The quantitative data are collected first, and then,
based on the analysed results, qualitative data are later collected for the clarification
of questions raised.

2.2. Participants
The study involved secondary school teachers teaching science subjects, namely Bi-

ology, Chemistry, Physics, and Basic Mathematics, in Iringa Municipality. The reason
for selecting teachers in these subjects is that they are considered challenging in terms
of student performance, hence the need to find out how teachers are prepared and
trained in the use of competence-based assessment. Studies have indicated that the
use of CBA enhances 21st-century skills; hence, there is a need to explore how science
teachers acquire these skills. Teachers are the implementers of competence-based
assessment; therefore, their involvement was crucial. For this study, a sample of
eighty teachers was used as participants. The sample had a representative number of
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teachers from four major subjects: Biology, Chemistry, Physics, and Basic Mathemat-
ics. First, a purposive sampling technique was employed in all the areas of interest.
Then, each discipline was more narrowly defined and chose several teachers who
pertained to the specific objectives of the study. After that, the stratified random
sampling method was used within each stratum, and participants were selected so
that each teacher had an equal chance of selection. This approach ensured that the
sample was both relevant and representative at the same time.

2.3. Data collection methods
Questionnaires, interviews and observation were used to collect data. Question-

naires are useful when what is required tends to be fairly straightforward information
and not controversial [6]. They also supply standardised answers since all respon-
dents are exposed to the same questions. In this study, the primary concern was
to gather data that were not controversial regarding science teachers’ preparedness
and training. However, data considered controversial were also collected through
interviews. Interviews were used because they are a method that is useful for gaining
insights into things such as people’s opinions, feelings, and experiences [6]. Since
competence-based assessment implementation involves feelings and beliefs about
how it is implemented, an interview was a suitable method. Observation was used
because it stands a better chance of retaining the naturalness of the setting than
other social research methods. The observation enabled the identification of the actual
competence-based assessment strategies used in the classroom, thereby justifying the
teachers’ preparedness in training.

2.4. Data analysis and ethical considerations
Quantitative data were computed using the Statistical Package for the Social Sci-

ences (SPSS). Descriptive statistical methods were employed to summarise and de-
scribe the data. These included the use of frequencies, percentages, means, and
standard deviations to report patterns, trends, and distributions of responses. This
approach helped provide a good picture of the overall attitudes, perceptions, and
experiences of the respondents as they related to the research questions. Descriptive
analysis also helped identify differences between the responses of teachers in the four
subject areas: Biology, Chemistry, Physics, and Basic Mathematics.

Qualitative data were analysed thematically, which involved a systematic reading
of the responses to identify recurring patterns, ideas, and concepts expressed by the
participants. The responses were coded and categorised into themes that reflected
the predominant issues emanating from the participants’ perceptions. This allowed
for an in-depth understanding of the underlying meanings and perceptions of the
respondents, offering informative contextual data that complemented the quantitative
findings. Through the integration of quantitative and qualitative data analysis tech-
niques, the study was able to triangulate its findings, thereby enhancing the validity
and richness of the results.

All ethical matters were taken into account within the framework of this study.
First, the researcher was referred to the Iringa Municipal Director by Ruaha Catholic
University. Upon introduction, the University issued a clearance letter. This was
followed by the Municipal Director granting permission for the data collection exercise
to be conducted in the specified schools. Informed consent was obtained from the
participating teachers before the data collection exercise. To maintain anonymity,
all questionnaires and interviews were conducted without including any personal
identifiers that could link them to the respondents.
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3. Results
3.1. Awareness of science and mathematics secondary school teachers on the

competence-based curriculum
The findings indicated that science and mathematics teachers had a superficial

understanding of competence-based assessment, based on the responses; most teach-
ers (84 out of 100) were unable to explain clearly what CBA means when asked to
define it (table 1). Similarly, teachers held positive beliefs about the importance of
CBA (table 1). The findings indicate that they believed CBA is important in enhancing
competencies among students.

Table 1
Awareness of science and mathematics secondary school teachers on the competence-based
curriculum.

Item N Min Max Mean Std Dev

Understanding of science teachers on CBA 98 1 4 1.87 0.727
Define CBA correctly 97 1 2 1.84 0.373
Teachers belief on the importance of CBA 99 1 4 1.23 0.491

This is evidenced by some of the responses to the questionnaires regarding the
meaning of competence-based assessment, as provided by the teachers (table 2).

Table 2
Science and mathematics teachers’ responses on the definition of CBA.

Teacher Definition on CBA given

Biology Teacher 1 Competence-based assessment is how the student understands the
question, but also is based on student understanding

Physics Teacher 1 Competence-based assessment is an assessment that involves ask-
ing questions about what students understand

Physics Teacher 2 Competence-based assessment is the assessment that involves mea-
suring students’ ability during the teaching and learning process

Chemistry Teacher 1 Competence-based assessment is the evaluation way that aims at
measuring an individual’s capacity

Mathematics Teacher 1 Competence-based assessment is the one in which the nature of
teaching and learning is focused on a student-centred approach

Chemistry Teacher 2 Competence-based assessment should be based on scenario

Mathematics Teacher 2 Competence-based assessment is based on students’ understanding,
teaching from known to unknown

Chemistry Teacher 3 Competence-based assessment is based on students’ participation
during the learning process. The teacher acts as a supervisor only

Chemistry Teacher 4 Competence-based assessment is a student-centred approach

Biology Teacher 2 Competence-based assessment is an assessment done in order to
test the general understanding of the student

The findings from the questionnaires are supplemented by the responses based on
the interviews as follows:

With regards to the awareness of the meaning and CBA methods used by the science
and mathematics teachers, one teacher said:

...to my understanding, the competence-based assessment is the assess-
ment that describes the cognitive skills of the students. The competence-
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based assessment I commonly use includes formative assessment, self-
assessment and summative assessment. (Physics Teacher, School 12,
28/01/2025)

The findings from the teacher indicate a superficial level of understanding of the
meaning of CBA, as well as the methods used under CBA. With such a level of
understanding, it is unlikely to implement competence-based assessment accordingly,
as it is not aware of the nature of tasks that call for the CBA.

Another chemistry teacher had this to say on CBA:

... I can define competence-based assessment as an assessment based on
an understanding of the students. It is a kind of assessment that prepares
learners to understand things and not to cram. The competence-based
methods I do use to assess students are tests, examinations and practical
work. (Chemistry Teacher, School 5, 30/01/2025)

Based on the teacher’s response, it is clear that the understanding and awareness
of the CBA are limited in terms of its meaning and methods. The teacher had an
understanding that CBA is primarily about tests and examinations, which are still
traditional, based on assessment approaches. The interview response clarified the
nature of understanding of the science and mathematics teachers regarding the CBA,
indicating their partiality to such a concept and its implementation.

3.2. Training received by science and mathematics secondary school teachers
on competence-based assessment

The findings indicate that all science and mathematics teachers involved in the
study were given formal training on CBA through in-service training. The trainings
took various forms, including workshops, seminars, internet-based learning, and
in-service training. Furthermore, the findings indicate that the Government of the
United Republic of Tanzania, through the Tanzania Institute of Education (TIE), heads
of schools, and NGO, were responsible for organising the training on the CBA for
science and mathematics teachers. Additionally, the findings indicate that teachers
were generally satisfied with the training they received, rating it as effective (table 3).

Table 3
Training received by science and mathematics secondary school teachers on CBA.

Item N Min Max Mean Std Dev

Training in competence-based assessment 100 1 2 1.05 0.219
Type of training received 99 1 5 2.13 0.765
Who organized the training 94 1 5 2.52 1.171
Level of adequacy of training 99 1 4 1.95 0.691
Frequency of training (professional development) 100 1 4 2.60 0.876
Rating of the training received 100 1 4 1.76 0.571

The frequency of training ranged from once per year in some schools to 2 to 3 times
in other schools. The findings indicate that the professional development training was
effective in terms of effectiveness. Teachers indicated that they are satisfied with the
training provided by government and non-governmental organisations. In cases of
competence in using CBA, they indicated being confident in using them based on the
training provided.

The qualitative findings also support the quantitative findings on the training
received by science and mathematics teachers. For example, one biology teacher,
when asked whether has been trained on CBA, said:
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... in terms of training as a teacher, I have been prepared to use CBA well by
being equipped with competences through different ways such as learning
through the internet, seminars, trainings and so forth. (Biology Teacher,
School 2, 30/01/2025)

Another mathematics teacher commented:

... I have been equipped with the CBA skills through practice, you know,
always you have to be updated, but also I acquired skills through attending
training on CBA organised by the Government or NGO’s. (Mathematics
Teacher, School 13, 27/01/2025)

The responses of the teachers indicate that they received training on CBA, organised
by the Tanzania Institute of Education (TIE), the school management, and non-
governmental organisations. Teachers were given awareness of the CBA through
in-service training organised at schools.

4. Discussion
The findings indicated that science and mathematics teachers had a limited under-

standing of competence-based assessment. This means that CBA may not be well
assessed in terms of the paradigm shift from a competence-based curriculum due to
teachers’ partial understanding of how to evaluate it. Similarly, science and mathemat-
ics teachers held positive beliefs about the importance of CBA in enhancing students’
learning, implying that they placed value on its use. However, the weaknesses were
observed in the definition of CBA. Most of the teachers failed to explain the meaning
of CBA correctly. This means that they might have heard of the assessment method
CBA without a clear understanding of what it entails. If science and mathematics
teachers cannot comprehend CBA, it is unlikely that they will use it accordingly.
It is clear that for any assessment method to be implemented, stakeholders must
understand its meaning. Awareness of the naming and narration of the CBA may not
fully indicate that teachers are implementing it. For example, if CBA is defined as a
learner-centred approach without specifying the methods involved, the results from
its use might be irrelevant. The teacher needs to be familiar with tasks that relate
to real-life experiences, such as projects, portfolios, and practical work, in order to
design tasks that reflect this orientation. Since science and mathematics teachers
often fail to comprehend the meaning and methods used under the CBA, it is unlikely
that they will help students acquire essential soft skills, such as communication skills,
problem-solving, creativity, decision-making, and innovativeness.

The findings, on the one hand, concur with Mushi, Makwinya and Kalungwizi [19],
who found that teachers had a limited understanding of the CBA, despite its use.
As seen in this study, teachers who hold a positive belief in the importance of CBA
demonstrate a certain level of awareness of this form of assessment. However, the
superficiality of the level of understanding might affect how it is implemented. Being
aware of a form of assessment called CBA, but not fully understanding its meaning
and the nature of tasks assigned to students, is less likely to yield positive results in
terms of student learning. On the other hand, the findings are in contrast to Ismail,
Shavega and Kigobe [8], Ndomondo [20], Rubeba and Ali [23]. For example, Ndomondo
[20] indicated that teachers have inadequate knowledge of CBA in History subjects, so
they did not use it as recommended in the curriculum. Likewise, findings by Rubeba
and Ali [23] contradict the findings of this study by indicating that some teachers used
assessment methods reflecting a content-based approach, hence failing to assess the
21st-century skills which call for the use of CBA.
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An inadequate understanding of the CBA is one of the reasons that most examina-
tions, which were traditionally composed and administered to students, were based on
it. Furthermore, Ndomondo [20] insisted that teachers were found to be incompetent
not only in CBA but also in other assessment practices. That being the case, CBA
may be less likely to achieve the expected outcomes in terms of enhancing students’
learning and leading to the acquisition of 21st-century soft skills. Based on the cited
literature, it can be observed that the use of CBA varies from one region to another,
and teachers’ understanding ranges from none to moderate. It is therefore noted that,
despite the shift from a content-based curriculum to a competence-based curriculum,
the mode of assessment remains traditional and does not align with the CBA. Further-
more, science and mathematics teachers demonstrate partial understanding of the
CBA, suggesting that they are not adequately positioned to equip students with the
21st-century skills.

In the case of training, although the findings indicate that teachers received training
on CBA, the frequency was inadequate in terms of the number of training sessions
received. The findings align with the National Framework for Teachers’ Continuous
Professional Development (NF-TCPD) [27], which emphasises the need for all teachers
to participate in in-service training to enhance their content and pedagogical competen-
cies. Although the NF-TCPD insists on continuous teachers’ professional development,
the findings indicate inadequacy in terms of the frequency of training. The state of
good and poor follow-up could be a reason for the above inadequate training among
teachers in some schools. Education professionals are supposed to take this training
on a routine basis, but in many cases, this does not happen. The supervisory body
responsible for ensuring that teachers are properly monitored and trained is not doing
so, which may be why there is some failure in training.

The findings concur with Mpate [18], who found inadequate staff training related
to the implementation of competence-based curricula in secondary schools. Since
students are assessed using CBA, the inadequacy of training in the CBC affects
the use of CBA. The point of concern is not the training being given to science and
mathematics teachers, but rather the nature and frequency of the training. This
means that if the training is organised once per year, it may not be adequate to help
teachers become aware of and understand how to use the CBA. Despite the Ministry
of Education, Science, and Technology (MoEST) insisting on continuous teacher
professional development in the school-based environment, the practice indicates that
such training is not being conducted as stipulated. The lack of proper implementation
of the policy and directives as given by the MoEST to teachers might affect not only
the teaching and learning processes but also might lead to the inadequacy of 21st-
century skills among students. The inadequacy of training provided to science and
mathematics teachers may be the reason for their superficial understanding of the
CBA, which in turn leads to ineffective implementation.

The findings, however, are in contrast to Mushi, Makwinya and Kalungwizi [19]
who reported a lack of training conducted to help teachers implement CBA. They
comment that teachers were not trained at all in the use of CBA to assess their
students. Similarly, Mgaiwa and Milinga [15] indicated that despite the importance of
training teachers to carry out their duties effectively, they were rarely trained through
professional development programmes. That being the case, it is worth noting that
the use of CBA was significantly affected by inadequate or a lack of competencies
in its application, which in turn impacted the measurement and acquisition of soft
skills. Similarly, Komba and Mwakabenga [14] indicated that teacher professional
development in Tanzania is unreliable, thereby affecting the acquisition of teachers’
competence through the training provided. This means that teachers were not con-
sistently involved in training to enhance their competencies in competence-based
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assessment, so they would be conversant in using this form of assessment.

5. Conclusion and recommendations
Based on the study’s findings, it is concluded that despite the professional develop-

ment programmes provided to science and mathematics teachers on the use of CBA,
awareness and preparedness remain superficial. Teachers are aware of the CBA as a
form of assessment because they have heard about it from various sources, but they
do not have a clear understanding of its use in enhancing students’ learning. That
being the case, awareness and preparedness among science and mathematics teachers
regarding CBA are inadequate, despite the emphasis on the National Framework for
Teachers’ Continuous Professional Development Policy.

It is recommended that science and mathematics teachers be fully aware of CBA in
enhancing students’ learning; the professional development through in-service training
should be continuous as stipulated in the NF-TCPD. The Government of Tanzania,
through the Ministry of Education, Science, and Technology, should prioritise in-
service training on CBA throughout the year, with variations in time intervals, using
its relevant organs. There should be a follow-up on the implementation of the CBA
among teachers in schools for the effective acquisition of 21st-century skills to students.
By doing so, science and mathematics teachers may acquire an understanding of CBA
in terms of its use to enhance students’ learning.
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