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Abstract

Classroom assessment is a critical part of teaching and learning and is a
potentially useful tool for enhancing learning outcomes. It provides
information on where learners are with their learning goals and what they
need to do to improve their understanding and meet the intended
learning outcomes. In response to the agent's need for proper inter-
pretation of classroom assessment, researchers and policymakers have
developed guidelines, principles, and models to help teachers
understand and implement effective assessment conceptions. Despite
these initiatives, research continues to show that teachers struggle to
interpret assessment policies and implement practices aligned with
contemporary formative assessment notions. This paper presents a
narrative review of 52 pieces of literature related to pre-primary and
primary science and mathematics education assessment between 2008
and 2023. To respond to the proposed research questions using Tanzania
as a case study, and focusing on science and mathematics in pre-primary
and primary education, we performed this narrative review of the
literature on formative assessment and its potential to improve
classroom teaching. Findings indicate that principles and models alone
are insufficient to create the necessary changes in classroom
assessment and thus call for the need for integrated and focused
professional learning initiatives that enable teachers to collaboratively
explore new assessment practices. Findings indicate further that such
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professional learning models require ongoing support by knowledgeable
practitioners. In addition, effective support strategies require time and
effort to develop learning cultures that recognize the value of assess-
ment for learning and translate it into action.

Keywords
Early childhood, science and mathematics education, assessment for
learning

INTRODUCTION

Public education increasingly resides within a cultural
context of accountability. Given this context, researchers,
policymakers, and practicing educators are searching for
educational policies and practices that will enable science and
mathematics teachers in pre-primary and primary schools to
better support learners’ learning and achievement. Over the
past 20 years, new conceptions of formative assessment have
emerged and developed that have been shown to have the
potential to positively impact learners’ educational outcomes
(Andrade et al., 2021; Deneen et al., 2019; Greenfield, 2015;
Tilya, 2013). As a result, teachers across international juris-
dictions have been expected to revise their classroom assess-
ment practices to better support their learners’ learning
(Birenbaum et al., 2015). This paper through a narrative
review of literature related to pre-primary and primary science
and mathematics highlights the role of formative assessment
in improving teaching and learning.

REVIEW OF LITERATURE

Classroom assessment

Previously, teachers were largely concerned that assessment
has to be an “objective” measure of achievement and should
emulate standardized tests (DeLuca, Coombs, et al., 2019). At
the same time, any formative assessment would be for the
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primary benefit of the teacher, to monitor learner learning and
modify subsequent instruction (Fukuda et al., 2022). Such
assessments were considered useful for teaching but not a
valuable learning resource (Brown, 2019). Besides, researchers
have put the thrust assessment for learning into the spotlight,
creating renewed attention to the purposes and educational
values of assessment. Heitink et al. (2016) review of research
on assessment for learning has been extensively cited and has
had a profound impact on how the educational community
views assessment as a supportive process for teaching and
learning. Additionally, scholars acknowledge the power of
formative assessment to raise learner achievement (Black &
Wiliam, 2009). According to them, the studies included in
their review were diverse in context and methodology,
formative assessment interventions generally had effect sizes in
the range of 0.4 to 0.7. Other authors such as Kingston and
colleagues argued that the actual impact was likely much less
(Kingston & Nash, 2011). After the renewed focus initiated in
the 1990s, the learning benefits of formative assessment
became a topic of interest. Such assessments designed to
maximize learning must happen during the instruction, not
just at endpoints, and should essentially focus on learning
processes i.e., what strategies are used to facilitate children’s
learning and not just outcomes (DeLuca et al., 2012).
Learners must also be an active part of both the learning
and assessment process. The introduction of the phrase
“Assessment for Learning” helped to highlight this critical
shift to the purposes and processes of effective, ongoing
classroom assessment. Furthermore, it is noted from the
literature that effective classroom assessment is a progressive
inquiry, reflection, and a process of interpretation of learners’
attitudes, understandings, and literate abilities (Andrade et al.,
2021). In other words, classroom teachers must focus on
‘how’ learners are learning and not just ‘what’ learners are
learning. As a concept, “assessment for learning”, identifies
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‘why’ we are assessing a learner’s learning and what is being
assessed (DeLuca et al., 2012).

Key assessment factors

Education is a complex, context-dependent endeavor, and
so effective means of assessing vary depending upon the age of
the learners, the subject area, the resources available, and a
host of other factors. Klinger et al. (2016) highlight three
aspects that reflect critical components of effective Assessment
for Learning, learner voice and choice, assessing higher-order

thinking, and feedback.

Learner voice and choice

“Learners should be meaningfully engaged in the
assessment process and use of the assessment evidence to
enhance their learning” (Klinger et al., 2016, p. 11). There are
many ways to involve learners in classroom assessment, but
perhaps the simplest example is working with learners to
ensure they understand the purpose of the assessment, and the
evaluation criteria to be used (Heitink et al., 2016; Ragupathi
& Lee, 2020). There is also evidence that involving learners in
their assessment improves their motivation to learn (Yan et al.,
2021). This is predicted by the self-determination theory,
which posits a strong positive relationship between self-
determination and intrinsic motivation (Van den Broeck et al.,
2016). Saracho (2023) argued that giving learners some
autonomy in how they are assessed improves learner-teacher
relationships and creates an atmosphere of trust in the class-
room.

A further benefit of providing learners with choices is that
learners need to self-assess and be metacognitive in making
those choices (Andrade, 2019). Lu and Law (2012) consider
the advancement of these metacognitive skills as the key
objective of assessment for learning. With increased self-
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assessment and metacognitive skills, learners are better able to
take control of their learning and become independent
learners. Yan et al. (2021) argued that self-assessment by
learners is an essential aspect of learning and it should not be
taken just as an interesting option or luxury. This is because
ultimately, most of the learning is done by the learners
(Andrade et al., 2021). Unless the learner understands the gap
between his/her achievement and the expected level of achieve-
ment, there can be no improvement. Self-assessment strategies
can be formal and complex (e.g., self-assessment using rubrics;
learner-led conferences) or informal and relatively quick (e.g.,
exit tickets, thumbs-up-thumbs-down).

When the goal of assessment is to enhance learners’
learning, it puts the learner at the center of the assessment
process (Andrade et al., 2021). Thus, in an assessment for the
learning environment, it naturally follows that learners should
have both voice and choice in their assessments. This is not to
say that learners are the sole determinants of their assessments,
only that their voice is considered.

Assessing higher order thinking

Recent studies on assessment in education have discovered
that over 80% of all teacher test questions are directed at the
surface level, recall types of knowledge (DeLuca et al., 2012;
Nishizuka, 2022) even though teachers claimed to value
higher-order thinking skills (Arumugam et al., 2018; Schulz &
FitzPatrick, 2016). Subsequently, Andrade et al. (2021) wrote
that the majority of teachers’ questions aimed at surface and
recall of knowledge levels. Since then, despite many advances
in knowledge about assessment and education, it appears little
has changed (Schulz & FitzPatrick, 2016). There are several
reasons for this; recall items are easy to create, easy to craft
into a multiple-choice format, and easy to score reliably and
quickly. Nevertheless, an over-reliance on these types of
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lower-level assessment items likely negatively impacts learner
learning, and limits opportunities to engage in critical,
complex, and challenging higher-order thinking tasks.

According to Wisniewski et al. (2020), learners engaged in
higher-order thinking tasks demonstrated a substantive
improvement in the enjoyment of and positive disposition
towards school. Eka-Putra and Iswantir (2021) conducted a
meta-analysis of the impact of school-based interventions
intended to improve learners’ higher-order thinking skills with
problem-based learning. The results were dramatic whereas
the interventions raised learners’ cognitive and curricular
achievement outcomes with a substantial average effect size.
In addition, greater gains were found in learners’ attitudes.
Besides, given the known associations between positive atti-
tudes toward school, motivation, and academic achievement
(Timms et al., 2016), it is reasonable that at least part of the
rationale for assessing higher-order thinking skills is an
increased level of interest and engagement in the part of the
learners.

A further benefit of assessing higher-order thinking is the
impact on teaching practice (Schulz & FitzPatrick, 2016).
Consider the following example in one classroom. The
learners are required to graph the equations 3y + 4 = 7x — 2
and calculate the correct y-value for any given x-value. In a
second classroom, the teacher asks learners to use climate data
from the last 100 years to predict the average temperature of
the earth in the year 2100 if the current warming trend
continues. Next, the learners are asked to give a range of
possible temperatures based upon different potential events
such as massive volcanic eruptions, increasing population,
increasing development, and technological advancement. A
question such as this demands a very different approach to
teaching, one in which teaching algorithms to solve linear
equations is necessary, but not sufficient for learners to
complete the task. This task requires learners to develop
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research skills, examine underlying assumptions, recognize
linearity in real data sets, and communicate an argument using
a combination of mathematics and text. The problem itself is
inherently more interesting than a plain equation, and the
process of arriving at an answer exposes learners to the
complex world of actual data, forcing them to synthesize
different areas of knowledge.

Creating assessment tasks that ask learners to move beyond
factual recall and use higher-order thinking skills can be
difficult, and time-consuming. Further, these assessments are
often more difficult to score. Yet, the positive impact these
types of assessments have on learners’ learning, engagement,
and teachers’ practice fully justify their use in classroom
assessment. Lastly, the importance of assessing higher-order
thinking does not diminish the importance of learners
knowing (and teachers assessing) fundamental knowledge.

Theories and models supporting assessment in pre-
and primary Science and Mathematics education

A broad range of literature on theories and models
supporting assessment in pre- and primary science and
mathematics was reviewed. These theoretical perspectives are
summarized in Table 1, and they include the Montessori
educational model, Waldorf Education model, Reggio Emilia
educational model, Maturation theory, Constructivist theory,
and Behaviorist theory. The three models, Montessori’s,
Waldorf’s, and Reggio Emilia’s educational models, focus
assessment in pre-primary to be based on individual pupils and
not a collective entity (Mooney, 2013; Saracho, 2023). In
addition, assessment in pre-primary is emphasized not to be
paper-based but based on the physical and mental
development of a pupil through plays and the use of varieties
of learning materials (Aljabreen, 2020). Besides, Maturation,
Constructivist, and Behaviorist theories suggest that assess-
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ment should focus on pupils’ maturity, physical, literacy, and
language development through reinforcement and motivation
(Fani & Ghaemi, 2011; Mooney, 2013; Saracho, 2023).

Feedback

Feedback is information provided to a learner’s perfor-
mance or knowledge to confirm, overwrite, tune, add to, or
restructure information in memory (Van den Broeck et al.,
2016). In simpler language, feedback is information that
learners can use to help them improve. Hattie and Timperley
(2007) reviewed 12 different meta-analyses of feedback and its
impact on learner learning and found a mean effect size of
0.79. This is double the mean effect size that Harrison (2013)
found for educational interventions in general. Wisniewski et
al. (2020) in their meta-analysis found an average effect size
of 0.61 which clearly shows how quality of formative feed-
back for learning. Timely, specific, and appropriate feedback
may be the single most important thing teachers can do to
improve learners’ learning. In an assessment for the learning
environment, the assessment tasks are the data collection
tools, and teachers knowing what feedback will be effective
for enhancing learner learning is the desired outcome of those
tools. Given the importance of feedback to support and impact
learners’ learning, it is critical to understand the characteristics
of effective feedback.

It is known that simple praise “Good job!” or criticism “I
am disappointed in you!” is not effective. This type of
feedback is not specific to the task or the performance and
contains so little task information that Van den Broeck et al.
(2016) categorized these comments as “contingencies” and
not feedback.

To be effective, feedback must contain information about
the task, the performance, and how to improve. The simplest
form of feedback is to describe a response to a task as correct
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or incorrect. This provides a quick confirmation of a learner’s
developing understanding or skill level if correct but does not
give any indication as to what may have led to an incorrect
response or how to subsequently get to a correct response. For
some learners, this may be enough, especially if the learner has
made an error due to carelessness, instead of a lack of
knowledge. Yet, for the majority of learners learning new
concepts or skills, such feedback is insufficient. Hattie and
colleague frame effective feedback in terms of three learner
questions that are supported by the feedback: “Where am I
going?”, “How am I going?”, and “Where to next?” (Hattie
& Timperley, 2007, p. 89).

Effective feedback requires that teachers understand both
the subject and the learner (Wisniewski et al., 2020). The
decision as to the type, quantity, and detail of the feedback to
be given requires a teacher to not only know the learners well
enough to determine which types of errors they make, but also
know the concept so that feedback can address specific errors
and how to correct them. For example, feedback related to the
task is effective when learners have misinterpreted the task
(Hattie & Timperley, 2007). To properly understand when to
give this type of feedback requires teachers to correctly identify
that poor performance or product was the result of task mis-
interpretation and not the result of a lack of knowledge or
skills.

Task-based feedback can be very useful for helping learners
improve on a specific task; however, such feedback may not
be helpful beyond each specific task. What is more helpful for
general learner learning is feedback on the process (Hattie &
Timperley, 2007). In particular, it appears that giving feed-
back on the process leads to learners adopting a deep approach
to their learning (Lu & Law, 2012). If process feedback (or
any feedback) is to be effective, it must be received, decoded,
and incorporated by the learners (Timms et al., 2016). This
implies that learners must be immersed in a positive, trusting
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relationship with their teacher, that feedback must be
expressed in learner-friendly language, and that learners are
allowed to incorporate the feedback and demonstrate the new
product to the teacher.

Wisniewski et al. (2020) highlighted that feedback given to
pupils should be clear, have a logical connection, meaningful,
purposeful, and well-matched with learners’ prior knowledge.
It also needs to trigger the active processing of information by
the learners, have low task complexity as well, and relate to
specific and clear goals. This is a long list of demands, and
effective feedback requires practice, commitment, and compe-
tence (Timms et al., 2016). Ultimately, teachers need to un-
derstand that in an assessment of the learning environment,
feedback is the primary tool that enables learner improvement
and learning (DeLuca et al., 2012). The assessment task itself
will reveal each learner’s strengths and weaknesses, but it is
specific, timely, and appropriate feedback that allows the
learners to address their weaknesses and move to higher levels
of knowledge and ability.

The three examples above represent three key aspects of
classroom assessment that have been shown to effectively
support learners’ learning in a variety of educational contexts.
Certainly, other strategies have been identified. Notably, the
sharing and co-development of learning expectations, the
effective use of teacher- and learner-led questions, and the co-
development and wuse of success criteria and rubrics
(Ragupathi & Lee, 2020; Schulz & FitzPatrick, 2016). These
strategies commonly coexist with the three described more
fully above. The co-development of expectation and success
criteria requires learner choice and voice. Effective questions
encourage higher-order thinking. Rubrics allow teachers to
quickly provide descriptive and focused feedback, and they
allow learners to self-assess their work using the descriptors
within the (Nishizuka, 2022).
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METHODOLOGY

This research study was entirely done as a narrative
literature review. The information related to pre-primary and
primary science and mathematics education assessment was
gathered and summarized from related journal articles, books,
and official written documents not more than 15 years old. In
addition, the information obtained from the gathered
literature aimed to get a general overview of the proposed
topic and identified challenges encountered by the educators
on assessment from literature. A computer-assisted literature
search was done using various search engines using keywords
such as: “classroom assessment”, “assessment in pre-primary
education”, “assessment in primary education”, “assessment
in pre- and primary science education”, “assessment of higher
order thinking” and “feedback”. This review of literature
highly focused on the seminal literature that contributes
significant knowledge in the highlighted areas without
considering the context as the literature published in the
reviewer’s geographical area was found to be minimal.

Moreover, the criteria for inclusion included: the
publications in well-reputed journals between 2008 and 2023
published in the English language related to the fields of pre-
and primary as well as science and mathematics education
assessment. Additionally, authentic assessment and feedback-
related documents published in the Tanzanian context were
included. Based on the highlighted criteria of inclusion, 52
pieces of literature including published journal articles, books,
theses, dissertations, and government official documents such
as education policies and frameworks were reviewed. Besides,
the publications and other related documents that could not
be obtained as full text or in their full scope were excluded
from this review.

This research review was guided by the following research
questions:
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1. How can teachers be supported in developing effective
classroom assessment strategies to facilitate learning?

2. How is pre- and primary science and mathematics
education assessment done in the Tanzanian context?

3. What are the challenges affecting the assessment
landscape in Tanzania?

RESULTS

The Tanzanian context: An overview

Assessments in Tanzanian primary schools have been deve-
loped in the context of the 1995 Education and Training
Policy (ETP), Teacher Education colleges, and primary school
education curricula. The 1995 ETP emphasized the need to
strengthen teachers’ assessment and evaluation skills. The
1995 Tanzanian ETP among other things highlighted the
significance of quality education, through curriculum review,
improved teacher management, and appropriate assessment
strategies (URT, 1995). The ETP also provided six aims and
objectives for teacher education and training in Tanzania, one
of them being to impart skills and techniques of research and
the second one being assessment and evaluation in education
(URT, 19953).

ETP highlighted the need to introduce courses in assessment
and evaluation suggesting that before this policy, evaluation
and assessments courses were largely lacking at both primary
and secondary school teachers training colleges. The ETP was
an indicator of the government’s positive commitment to
training teachers who are competent in using various assess-
ment and evaluation skills to enhance learners’ learning. The
1995 ETP policy statement led to the introduction of topics
and courses in measurement and evaluation in the 1996
syllabuses for diplomas in education. The syllabuses were: (1)
Teaching and curriculum and (2) Education research
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evaluation and measurement (MoEVT, 2015). The topic in
question had three instructional objectives as follows: the
trainee should be able to (1) describe methods of administering
classroom tests and examinations, (2) explain the merits of
each method, and (3) describe methods of preventing cheating
in classroom tests and examinations.

Assessment in the 1996 syllabuses for diploma in education
focused on administering tests and examinations and assigning
grades. The way assessment was conceived was not broad
enough to allow teacher trainers to acquire the skills and
competencies of using assessment as part and parcel of
classroom teaching and learning. The topics largely focused on
training teachers to use tests and examinations as the only
assessment strategies in school. Mid-annual and annual
examinations, standard four mock and national examinations,
standard seven mock examinations, and standard seven
national examinations are the main summative assessments in
primary schools in Tanzania. The 1996 syllabuses seem to
confirm the findings of Tilya’s work that for most stake-
holders’ assessment simply means giving learners tests and
assigning them grades (Tilya, 2013).

Assessment in pre-primary and primary science and
mathematics education

The 1995 Education and Training Policy (ETP) stipulated
the need to provide opportunities for children to acquire basic
literacy and numeracy skills before they joined primary
schools. The 1995 ETP emphasized the provision of 2 years of
pre-primary education highlighting the objectives of this level
of education including the provision of opportunities to enable
young learners to acquire and develop communication,
numerical, and manipulative skills (URT, 1995, 2014). How-
ever, it wasn’t till the 2014 education policy that it became
mandatory for each primary school to have a pre-primary class
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and a teacher, early childhood education was thus formalized.
Despite these educational milestones, the learning outcomes
were still unsatisfactory.

To improve learning outcomes in Tanzanian primary
schools and ensure that the government is making positive
progress toward achieving the vision of 2025, the government
launched the Big Results Now (BRN) in 2013. Within the
education sector, BRN focused on improving the quality of
education and the transformation of the Tanzanian education
system. This led to the development of a new curriculum in
2016 focusing on competencies rather than content. On top of
that, focusing on the competencies acquired rather than the
content learned as depicted in the new curriculum in line with
reviewed theories and models propositions.

From 2013 Primary school pre-service teacher training in
Tanzania was managed and coordinated by the National
Council for Technical Education (NACTE). Hence, all
certificates and diploma teacher colleges were under NACTE,
which was responsible for three key functions; namely,
regulatory, quality assurance, and advisory functions. Regar-
ding primary school teacher training, the qualification offered
was a diploma in either early childhood education or primary
education. The duration for teacher training was two to three
years for Form Six and Form Four graduates respectively. The
curriculum indicated that the candidate should take 26
modules, one of them being a module for measurement and
evaluation. The number of credits in the pre-service teacher
training modules ranged from 3 to 20 (five modules had 3-5
credits, eight had 6-8, six 9-12, and seven 13-20 credits. A
module in assessment and evaluation was been assigned nine
credits (MoEVT, 2015). The curriculum further demanded
that, in the assessment and evaluation module, learners should
attend six hours per week. Out of these, four hours were allo-
cated to classroom teaching, one hour to independent studies,
and the remaining hour to practical work (Ndalichako, 2013).
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The 2016 curriculum stipulated that teaching and learning
in grades one and two should focus on the 3Rs (reading,
writing, and arithmetic). This curriculum also identified
assessment as an integral part of teaching and learning. The
3Rs were to be taught by a qualified teacher who is capable of
assessing, evaluating, and using results to enhance pupils’
learning. This is as proposed by Vygotsky, Piaget, and Bruner
in the Constructivist theory that assessment should focus on
pupils’ development due to the knowledge acquired through
the experience of the interpretation of the outside environment
(Fani & Ghaemi, 2011; Saracho, 2023). Furthermore, the
curriculum emphasizes the essential role of assessment in
informing pupils regarding their performance and assisting
them to plan learning objectives to enhance their learning
(MoEVT, 2015). This curriculum highlighted two major types
of assessment i.e., pre-testing and formative evaluation. The
former requires that pupils be assessed before they join
standard one to determine their ability and understand the
kind of support they will need. Assessment in this curriculum
was integrated into teaching and learning. Following the 2016
curriculum was the development of a teachers’ guide for
teaching arithmetic, reading, and writing. Teachers’ guide for
these three subjects highlights the importance of assessment
and evaluation of pupils’ progress in teaching and learning
(TIE, 2015).

The major assessment strategies noted in the guide were
questions and answers, classroom exercises (oral and written),
teachers listening to pupil’s pronunciations, and teacher
observation whereby teachers were required to observe pupils
performing arithmetic activities and reading and writing
activities (TIE, 2015). The assessment through listening and
observation complies with Montessori’s, Waldorf’s, and
Reggio Emilia’s educational model’s postulates (Aljabreen,
2020). At this juncture, it is worth noting that, teachers’
competency in literacy assessment strategies is largely deter-
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mined by the quality and quantity of the assessment training
they received in teacher-training colleges.

Pre-service teacher training is an avenue for the provision
of fundamental knowledge, skills, and competencies in
assessment, measurement, and evaluation (DeLuca, Chapman-
Chin, et al., 2019). This argument speaks to Tanzanian
objectives of pre-service teacher education, as stated by the
Tanzania Institute for Education. More specifically, one of the
objectives of the primary education teacher certificate course
is to allow teachers to construct tests and examinations
associated with the primary education curriculum which
accommodates the three domains of knowledge (3Rs) (TIE,
2009).

Challenges affecting the assessment landscape

Factors that affect the carrying out of effective assessment
strategies include inadequate support provided to teachers by
quality assurance officers and school management, teachers’
workload, and teachers’ commitment to evaluating learners'
work (MoEVT, 2013; Ndalichako, 2013). In addition, tea-
chers’ workload affects the frequency of assessment and the
extent to which teachers provide immediate feedback. Heavy
workload contributed to teachers’ tendency to rely on tests
and annual or end-term examinations as the major ways of
assessing learners learning. However, the paper-based assess-
ment may limit teachers on the collective understanding of
their class assessment instead of the individual pupil. There-
fore, this kind of assessment is contrary to the reviewed
models’ and theories’ highlights on the individual pupil’s
development through learning and assessment.

The school management was vested with the responsibility
of supporting teachers to effectively conduct assessments. This
is arguably one of the key responsibilities of head teachers in
Tanzanian schools. It has been clearly stated that head tea-
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chers were in charge of setting mechanisms for internal evalu-
ation and assessment particularly, by creating school rules and
regulations about internal examinations. The aim was to
provide resources and supervise preparation for both internal
and external examinations (MoEVT, 2013). However, in
practice, the lack of resources in schools affected the amount
of support provided by the head teachers.

It has been revealed that assignments, quizzes, and tests in
schools are not administered regularly as required due to a
lack of teachers’ commitment to evaluating learners and poor
supervision by school heads. Furthermore, it has been noted
that learners are given low-quality tests and examinations,
which in most cases result in low-order thinking on the side of
the learners. This was mainly due to inadequate skills among
teachers on how best to set and moderate test and examination
questions and low supervision coupled with a lack of
mentorship by the head of the school (MoEVT, 2013).

Ineffective teacher training is yet another challenge in the
assessment landscape in Tanzania. Teachers who teach early
literacy and numeracy are expected to be assessment literate
and competent in the use of various assessment strategies as a
means to support learners’ learning and inform their instruc-
tion and pedagogy (DelLuca & Hughes, 2014). However,
teachers’ competency in literacy assessment strategies is largely
determined by the quality and quantity of the assessment
training they received while attending teacher-training college.
Unfortunately, the literature suggests that teachers are not
provided with adequate, contextual relevant assessment
training to allow them to adequately handle the assessment
activities in the classroom (Klinger et al., 2012).

Limitations and future directions

The quality of research on assessment in science and
mathematics of Tanzanian pre-primary and primary education
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will be highest if the following limitations are addressed or the
respective studies address them in the extant research work:
(1) Still there is no correlation between the curriculum
implemented in teachers’ colleges which is still content-based
and that implemented in pre-primary and primary schools
which competence-based. The difference between the two
curricula can bring discrepancies in the outcome of the
assessment; (2) Effective assessment should not only be done
to monitor the progress of the teaching and learning process
rather should be an integral part of the teaching and learning
process; (3) Assessment should be prepared by a reflective
process to both teachers and pupils on the teaching and
learning process to go beyond informing their performance;
(4) Based on the fact that learners plan learning objectives to
inform their learning, therefore, the assumption that
assessment is always done in the service and regulation of the
teachers’ goals (Andrade et al., 2021) should be reinterpreted.
This is because learners do not always grow as it is envisioned
by their teachers.

On the aspect of feedback, a related limitation to be
addressed in future research can be, (3) it is vital for feedback
to take into account the learners’ group and individual
learning goals on top of all other aspects of feedback like
assessment literacy, self-appraisal, engagement and motivation
as well as goal setting and self-regulation (Wisniewski et al.,
2020). It is important to understand how feedback relates to
learners’ individual and group goals to determine whether
learning has occurred or not (Andrade et al., 2021). Thus, the
quality and characteristics of feedback as the aspect of assess-
ment should also be given the needed attention.

DISCUSSIONS

As noted from literature at the onset of this review,
classroom assessment especially in science and mathematics at
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the pre-primary and primary levels of education should benefit
both teachers and pupils at the same time. It is in this view,
therefore, that classroom assessment is sought to be highly
considered as a supportive agent of teaching and learning
(Andrade & Brookhart, 2020; Deneen et al., 2019). Besides,
teacher preparation programs should endeavor to prepare pre-
primary and primary teachers; who can incorporate moral and
ethical assessment and evaluation trends in the learning
process which supports pupils’ intellectual development as
proposed by constructivists (Saracho, 2023). In addition, the
rules and principles of assessment and evaluation that support
pupils’ creativity are paramount to make the teaching and
learning process go hand in hand with today’s world of
transformations and changes (Al-Mogbel, 2014). Assessment
for learning is being considered to involve the practices and
approaches that allow teachers to gather evidence about
learners’ understanding to inform future learning (DeLuca et
al., 2012). It is thought out further as a process that involves
ongoing initiatives geared towards recognizing and responding
to the learners’ learning needs for effective learning outcomes
(Dann, 2014; Lam, 2016). In light of this view as literature has
indicated, assessment for learning involves engaging pupils in
their learning by providing rich feedback, using effective
questioning, and engaging them in peer and self-assessment
(Ghahari & Sedaghat, 2018; Lu & Law, 2012).

Scholars have highlighted numerous reforms that have
taken place in the assessment landscape in the world at large
and Tanzania in particular. However, despite these reforms,
challenges persist in Tanzania regarding how to assess
teaching and learning in a meaningful way. For instance, the
involvement of proper reinforcements and motivations as an
important aspect of assessment and evaluation suggested by
behaviorist theory still needs to be reinterpreted (Mooney,
2013). This is because the contingencies that are given as
feedback do not enable the learners’ development of high-
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order thinking and achievement of their stated learning goals
(Hattie & Timperley, 2007; Ragupathi & Lee, 2020). Besides,
pre-service and in-service training seem to offer the avenue for
preparing teachers who are assessment, measurement, and
evaluation literate (Tilya, 2013). Yet, for effective assessment
strategies to be manifested in our education system, there
seems to be a need for conscious investment not only in
monetary terms but also in time and political will.

Literature has indicated further that; the impartation of
assessment strategies such as sharing success criteria with
learners (Brown, 2019) and giving informative feedback helps
a learner attain the intended learning outcome (Black &
Wiliam, 2009; Cheah & Li, 2020). Moreover, this is in line
with Gan et al. (2019) who contended that sharing success
criteria and developing good assessment task that calls for
higher-order thinking, calls for not only training but also
supportive supervision from assessment experts. Similarly, the
use of instructional rounds seems to be one of the effective
strategies for supporting teachers to attain effective assessment
strategies which will in turn support teaching and learning
(Deneen et al., 2019). In the Tanzanian context, instructional
rounds could be adopted and used during in-service training.
For instance, quality assurance officers as they visit schools to
offer supportive supervision may use instructional rounds and
thus support teachers to become more effective in instruction,
assessment, and feedback given.

CONCLUSIONS

In the Tanzania context, we argue that effective assessment
strategies are those that can help a teacher to effectively assess
large classrooms. For instance, strategies such as peer assess-
ment and self-assessment should be encouraged in schools,
especially in large classrooms. Nonetheless, for such strategies
to be effective teachers must share success criteria and learning
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expectations with learners regardless of their age. It is argued
further that assessment strategies need to be context-specific
and strictly consider both the individual learner and group
learning goals. Without disputing the importance of policies
and even the significance of summative assessments in shaping
teaching and learning, we also argue that assessment strategies
and initiatives that take place daily in classrooms should be
accorded the attention they require. In due respect, effective
assessment strategies help to mold independent and respon-
sible learners; thus, effective assessment strategies are crucial
in each educational level, from pre-primary where the founda-
tion for future learning is built.
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Table 1

APPENDICES

Popular theories and models supporting assessment in pre-
and primary science and mathematics education

Theory and Literature Philosophy Application in
Theorist assessment
Montessori Aljabreen, Pupils develop and Assessment is based on
educational 2020, adapt to the physical non-traditional teacher
model by L Atlietal,, conditions of the presence where teachers
Mara 2016 environment and listen to pupils’
Montessori in social requirements of  responses as they
1907-1950s their age group. develop physical and
mental skills in using
learning materials
Waldorf Aljabreen, Pupils develop Assessment focus on
Education 2020; naturally if they have individual pupils in a
model by Attfield, the opportunity to particular period then
Rudolf 2022; explore their teachers meet to
Steiner in Chadwell et environment formulate a helping
1861-1925 al., 2020 (Head-Heart-Hands question for that
philosophy or particular pupil i.e., not
thinking, willing, and paper-based but
feeling). physically, orally and
play-based.
Reggio Emilia  Aljabreen, Establishes a context Assessment is based on
educational 2020 through which the non-traditional
model by Dodd- creativity and curiosity ~ assessment whereas a
Loris Nufrio, of the pupils are teacher listens to
Malaguzziin  2011; listened to and learners’ responses as
1920-1994 Moss, 2016 accepted i.e., creates a  they develop physical
joyful and playful and mental skills in
classroom atmosphere.  using learning materials
Maturation Fani & Pupils’ development is ~ Assessment should
theory by G. Ghaemi, the unfolding of focus on the
Stanley Hall 2011; genetically determined ~ enhancement of
(1846-1924) Mooney, traits i.e., Education individual pupil’s
and Arnold 2013; should be channeled genetic maturity
Lucius Gesell ~ Saracho, through pupil
(1880-1961) 2023 development,

Readiness and
appropriate practices
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Constructivist
theory by Lev
Semenovich
Vygotsky
(1896-1934),
Jean Piaget
(1896-1980)
and Jerome
Bruner
(1915-2016)

Behaviorist
theory by
Ivan Pavlov
(1849-1936),
Edward Lee
Thorndike
(1874-1949),
John B.
Watson
(1878-1959)
B. F. Skinner
(1904-1990)
and Sidney
William Bijou
(1908

2009)

Fani &
Ghaemi,
2011;
Mooney,
2013;
Saracho,
2023

Fani &
Ghaemi,
2011;
Mooney,
2013;
Saracho,
2023

Pupils energetically
construct their
knowledge based on
their experience. This
knowledge facilitates
their interpretation of
their view of the
outside world

Learning involves a
modification in
behavior as a result of
attaining
reinforcement

The assessment focuses
on Intellectual
development, literacy
and Language
development

Effective assessment
should involve
reinforcement and
motivation
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