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Abstract

Purpose: In this study, we explored how project-
based learning is used in Nutrition and Food
Technology in Uganda.

Methodology: Using a mixed methods research
approach, 12 focus group discussions were
conducted with student project group leaders and
considered nine for analysis (n = 50) 12 key
informant interviews were done with NFT teachers
and considered six for analysis because saturation
point was reached. Also, quantitative data was
collected from 197 learners who were not group
leaders using questionnaires.

Findings: The study revealed that the majority
of projects in the NFT syllabus were only on food
processing with none on topics that link nutrition to
health. It further revealed that PBL was used as an
additional practice for material taught initially by
other means (Mean = 2.72; SD = 0.58), with limited
writing of proposals (Mean = 1.47; SD = 0.85) with
a narrow focus on 21%-century skills. Also, PBL
strongly focused on the originality of the products
(Mean = 2.53; SD = 0.82) with overall, an
overemphasis on projects for assessment instead of
learning.

Unique Contribution to Theory, Practice and
Policy: Nutrition and Food Technology (NFT)
teachers should use PBL as the central teaching
method. The National Curriculum Development
Centre's guidance that projects should be done after
a topic has been taught should be reviewed. Also, the
National Curriculum Development Centre should
explore the possibility of reviewing the current NFT
syllabus to include projects on nutrition and health.
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INTRODUCTION

Project-based learning is a method of teaching that organizes learning around projects
(Thomas, 2000). It derives mainly from engineering at Aalborg and Roskilde Universities in
the 1970s and is said to involve a learning cycle that leads to an exploration of the Problem and
the creation of artifacts or products for exhibition (Aydin et al., 2018). A variety of project-
based learning models (Grant, 2002; Krajcik et al., 1994; Krajcik & Czerniak, 2013; Thomas,
2000). These models provide ten distinct characteristics without which it ceases to be PBL and
include; projects are authentic tasks (Grant, 2002; Hasni et al., 2016; Krajcik & Namsoo, 2014;
Thomas, 2000), projects that are central but not peripheral to the curriculum (Thomas, 2000);
a driving question (Grant, 2002; Hasni et al., 2016; Krajcik & Namsoo, 2014; Thomas, 2000);
project anchoring events or tasks (Hasni et al., 2016); alignment to the curriculum learning
goals (Krajcik & Namsoo, 2014; Thomas, 2000); 21 centuryO skills (Grant, 2002; Hasni et al.,
2016; Krajcik & Namsoo, 2014; Thomas, 2000); artifacts or products for exhibition (Grant,
2002; Hasni et al., 2016; Krajcik & Namsoo, 2014; Thomas, 2000); projects are student-driven
(Thomas, 2000); scaffolding as well as opportunities for reflection and transfer (Hasni et al.,
2016).

Projects ae not new to nutrition education in schools. findings from the 14 articles shows that
projects in school-based nutrition intervention led to improvement in nutrition knowledge
articles (Hopper et al., 2005; Hutchinson et al., 2015; Parmer et al., 2009; Gates et al., 2013;
Davis et al., 2016; Kostanjevec et al., 2011; Viola, 2006; McCaughty et al., 2011; Scherr et al.,
2016; Moitra et al., 2021; Teshome et al., 2023; Schreinemachers et al., 2019). However, they
were majorly extracurricular activities except in one study where the projects were part of the
formal curriculum (Kostanjevec et al., 2011). Almost half of the studies engaged learners in
gardening projects (Hutchinson et al., 2015; Parmer et al., 2009; Davis et al., 2016; Viola
(2006); Scherr et al., 2016; Schreinemachers et al., 2019) with less focus on other projects like
food processing, post-harvest handling of food, water, sanitation and hygiene and many others.

Problem Statement

All learners are expected to have a good grasp of essential nutrition knowledge to be able to
combat malnutrition. However, studies have revealed that 49.9%-54% of secondary school
students in Uganda have poor nutrition knowledge (Kusemererwa, 2021; Kyomuhangi et al.,
2022). This has majorly been attributed to the predominant use of teacher-centered pedagogies
(Abdulwahab, 2018; Ateya et al., 2016; Badrasawi et al., 2021; Mamba et al., 2018; Ndahura,
2012; Okeyo et al., 2020; Oti & Amoah, 2019; Talagala & Arambepola, 2016). Consequently,
they have inadequate understanding of essential nutrition concepts, such as balanced diets, the
nutritional value of foods, dietary guidelines, and the link between nutrition and health (MOH,
2024; Ndahura, 2012). Although in other disciplines, PBL has been mooted most effective at
promoting deep learning, it is newly being implemented in nutrition education syllabus in
secondary schools in Uganda and hence not clear on how it is used to facilitate learning. The
purpose of this study therefore was to assess the use of PBL in facilitating learning NFT at
secondary schools in Uganda.

This study was therefore designed;

1. To assess projects prescribed for learners in the Nutrition and Food Technology syllabus
2. To assess the planning, development, and conclusion of projects in the Nutrition and
Food Technology syllabus in secondary schools in Uganda.
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Theoretical Perspective

The study was guided by Vygotsky’s social learning theory (Vygotsky, 1978). Vygotsky’s
social learning theory was deemed fit because project-based learning offers an opportunity for
learners to share knowledge through the social setting of groups (Darling-Hammond et al.,
2019).The social learning theory emphasizes that during learning activity, learners should be
scaffolded through the Zone of Proximal Development (ZPD) as they progress from what they
already know or can do without assistance to what they can do with a more knowledgeable
other (Shabani et al., 2010; Vygotsky, 1978). During the process, learners are expected to take
responsibility for their learning with limited support from a teacher or more knowledgeable
peer (Darling-Hammond et al., 2019). This applies to project-based learning because PBL is
often implemented in group work where learners benefit from the guidance of others with better
experiences. Vygotsky’s social learning theory is summarized in Figure 1

’ Fechnology and tools ‘

’ Knowledgeable others
|

What i can
learn on my
own

What I can learn with help
(ZPD)

Beyond my reach

Figure 1: Summary of Vygotsky's Theory of Student Learning (Taber, 2020)
Analysis of Empirical Literature

Much as there is currently increased global access to nutrition knowledge (Dia et al., 2021;
Naigaga et al., 2018), a growing number of school-aged children around the world, particularly
in developing countries, look to their school curricula to learn about healthy eating and lifestyle
habits (Lobstein et al., 2015). Indeed, a systematic review of curricula of 25 African countries
including Uganda showed that 75% of them provided basic and accurate nutrition information
in the school curriculum (Sarr et al., 2017). In Uganda, this was further emphasized by the
government through several policy documents like the Uganda Nutrition Action Plan 1 and 11,
the Ministry of Education and Sports guidelines on school feeding and nutrition intervention
programs for use in Universal Primary Education (UPE) and Universal Post Primary Education
and Training (UPPET) School Systems among others (GoU, 2011, 2013, 2020). This policy
background supported the inclusion of a subject, Nutrition and Food Technology in the lower
secondary schools’ curriculum for Uganda (NCDC, 2010, 2019).

Nutrition education in lower secondary schools in Uganda is undergoing a paradigm
pedagogical shift towards the use of experiential learning methods (NCDC, 2019). Among the
experiential learning methods, the National Curriculum Development Centre (NCDC), heavily
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emphasizes project-based learning (NCDC, 2021). Suggested projects in the lower secondary
school curriculum include meal planning, cooking, and meal presentation (NCDC, 2010,
2019), assembling and utilizing water purification equipment; processing and preserving
vegetables and fruits; processing meat, fish, and poultry; producing leaflets, and role plays
about different nutrition scenarios among others (NCDC, 2019).

Implementation of project-based learning is new to secondary schools in Uganda. Because of
this the National Curriculum Development centre (NCDC) gave guides on assessment of
projects. These guidelines define a project as an assignment given to the learners individually
or in groups to be done over some time with evidence presented in a portfolio (NCDC, 2019).
They also gave types of projects that include simple and routine projects that have known short
procedures that are used without adjustment and require limited resources; simple and non-
routine projects that also involve the use of non-adjusted known procedures that are long,
extraordinary but require limited resources; complex and routine projects which are uniquely
creative, achievable but do not have known procedures, requires continuous research and
demands more resources and highlights creativity; as well as complex and non-routine projects
which are uniquely creative, cannot be easily achieved due to uncertainties, being
interdisciplinary, demanding high creativity and involve multiple teams with heavy resource
investment to implement. They also advised that learners should use locally available and
affordable materials as well as how to assess the project with emphasis on the sequential
approach of planning, project implementation, and product as well as relevance, accuracy, and
coherence of the project report (NCDC, 2021).

Also, the Uganda National Examinations Board released more detailed guidelines on the
assessment of projects in 2024 emphasizing that which was earlier given by NCDC (UNEB,
2024). Hence learners will be assessed in projects on their competencies to plan, report, and
disseminate projects (UNEB, 2024). During planning, learners are expected to use a template
in Appendix 1 to articulate their project ideas by developing a title, the purpose of the project,
objectives, and justification, a resources list, and a project activity plan while incorporating
knowledge and skills of different subject disciplines, cross-cutting issues and generic skills
(UNEB, 2024). During project implementation, learners are assessed on their abilities to gather
and use resources, engage stakeholders, create products or services, and demonstrate generic
skills (UNEB, 2024). During project reporting, learners are assessed on their abilities to use an
appropriate format of the report, use appropriate language in the report, and keep project
records (UNEB, 2024). Finally, during dissemination, learners are assessed on their abilities to
disseminate the report through speaking or signing, publishing project reports, and
demonstrating generic skills (UNEB, 2024). All these are assessed using an observation
checklist throughout the project.

Since PBL is newly implemented in Uganda and the existing generic guidelines on PBL are on
defining projects and their assessment (NCDC, 2019; UNEB, 2024), there is a vacuum on how
PBL is used to enhance learning of nutrition. So, this study was designed to investigate how
PBL is used to facilitate learning of nutrition in secondary schools in Uganda.

METHODOLOGY

A mixed methods approach was used in this study to gain in-depth exploration and
understanding of learners’ experiences as they learned Nutrition and Food Technology through
project-based learning. Qualitative data was obtained using self-administered questionnaires
having 3 Likert scale items of always, sometimes, and never. Qualitative data was obtained
using a self -administered questionnaires given to learners who were not group leaders. Also,
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phenomenological approach where learners' lived experiences as they carried out projects in
NFT were obtained through focus group discussions with the projects’ group leaders and key-
informant interviews with teachers of NFT. The purpose was to describe the commonalities of
the experience. The study used hermeneutic phenomenology to make meaning out of the lived
experience instead of transcendental phenomenology which only looks at the description of
experiences.

RESULTS
NFT Projects in Lower Secondary School Biology Syllabus

Except for making a rubbish disposal unit in the school and creating a water purification
system, the rest of the projects in the revised lower secondary school curriculum in BNFT are
on food processing of meat, fish, poultry, milk, fruits, and vegetables, yeast cookery,
confectionaries, and pastries. Seventeen (17) out of 26 essential nutrition topics such as food
nutrients, meal planning, and nutrition through the lifecycle among others don’t have any
project suggested (Table 1). Whereas having projects in all the seven food processing topics is
vital, it is equally important to consider including projects in the other remaining 17 topics that
emphasize the role of nutrition in health.
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Table 1: Projects for Learners in the NFT Syllabus

Class Topic Suggested project (s) in the NFT syllabus
Senior e Introduction to v’ Learners set up a disposal unit in the school for easy
One Nutrition and Food waste management.
Technology
e Kitchen equipment v" None
and planning
e Safety in the home v/ Learners set up a project on water purification to
ensure a clean water supply in the school and at home.
e Proteins v" None
e Carbohydrates v" None
e Mineral elements v" None
e Processing and v Processing vegetable pickles, chutney, and sauces.
preservation of
vegetables
Senior e Lipids v" None
two e Vitamins v" None
e Water v" None
e Processing foods v’ Learners process, cost, and sell products made from
from vegetable seeds vegetable seeds.
e Processing and v Fruit processing — products will include dried fruit,
preservation of fruits pickles, chutneys, jam, marmalade, and squashes (fruit
juices and drinks).
e Common foods v" None
e Meal planning v" None
Senior e  Stocks, soups, sauces v~ None
three and gravy
e Sweets and puddings v" None
e Preparation of basic v" None
meals
e Meals for special v" None
occasions
e Milk and milk v Process, cost, and sell milk products
products
e Yeast cookery v' Making bread products and ‘bushera’ (Fermented
millet porridge). Cost and sell the products.
e Confectioneries and v/ Making and selling confectioneries and pastry
pastries products.
Senior e Nutrition and the v" None
four lifecycle
e Management of v" None
nutritional-related
e diseases & disorders
e Processing meat, fish, v" Processing, costing, and selling meat, poultry, and fish
and poultry products products and sausages
e Importance of réchauffé v" None
and
e convenience foods in
the diet
e Table setting and v" None

food service

Source: NFT Syllabus
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Planning, Development and Conclusion of Projects in NFT
Planning for Projects in NFT

Study findings in Table 2 show that projects are mostly done after teaching relevant subject
content (Mean = 2.72; SD = 0.58). The qualitative findings also demonstrate that all content
was first taught through other teaching methods. Afterward, learners identify community
problems that could be solved using that content. They were then tasked to design and
implement projects to address these problems. For instance, one learner explicitly stated that;

We studied several topics and looked at what community problem we would solve using
the knowledge. In the spices group, we first studied the processing and preservation of
vegetables. So, | made spices to process and preserve vegetables with value addition
(School B, Std FGD).

Similarly, a teacher during the Kl interview also noted that;

We guide them that these are topics we have covered, we want you to come up with
projects depending on what we have covered so far but we want you to identify possible
solutions. They then come up with problems and say we want to solve them like this,
we keep dialoguing with them until they come up with something. We ask them
questions like what is this problem you want to solve? What is this? Do you think this
is the best project you can do to solve this problem? Don’t you think there are other
alternative things you can do? Some come up with something and you tell them this is
very ordinary, the other time they did this, these people have also done this, there is
nothing new, you are duplicating, think of something not yet done not duplicating.
Being original and creative is moreover part of the project work score guide we received
from the NCDC (School A, Teacher KI).

This means that much as from the literature, the best project-based learning practice would be
avoiding pre-teaching important content so that learners acquire it through the project, schools
instead teach the content first and the projects are just used to test the application of content
already learned using other methods. However, their focus on solving community problems is
commendable because it enables learners to engage in authentic projects that deal with a real-
world context, creating a targeted approach to solving community problems within the context
of the Nutrition and Food Technology syllabus suggesting a strong integration of issues present
within the community into the learning process. By addressing community issues that directly
relate to the content taught in NFT, it bridges the gap between theoretical knowledge and its
practical applications. Furthermore, the feedback the teacher gave does not help the learner
because the questions given are just threatening a learner as if he or she has done trash. It should
have been guidance on what aspects to improve on the project to allow learners to proceed with
modifications.

The majority of the projects are conceptualized by learners and verbally shared with their
teachers for example (76.4%) of the projects had no written proposals (Mean = 1.47; SD =
0.85). Qualitative findings collaborate with these quantitative findings. For example, one of the
learners recounted that;

No, when I saw how to make the product, I saw it was simple whereby I had all the
materials and everything was in ‘my head’ and actually there was no need for writing.
So, we verbally shared our ideas with the teacher and my group members. She asked
for a sketch of the product which I made and shared with her. We then proceeded to
make our product and wrote everything we had done in a report (School C, Std FGD).
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Similarly, a teacher from another school also said;

Through theory lessons, they get an insight of what problems exist in society. They
shared their ideas with me without necessarily in writing because we are chasing
syllabus coverage. What we want are products (School B, Teacher KI).

The majority of the NFT projects created by learners lack reference documentation to guide the
project. This makes the implementation process unsystematic and more of trial and error.
Though the trial and error may have a benefit of generating many lessons as they look at the
project from different angles.

In summary, planning projects in NFT entails teaching relevant content before learners
conceptualize projects that apply the content to solve community problems. It is rare for
learners to write proposals; instead, they share them verbally only with their teachers for
guidance.

Development of Projects in NFT

As learners develop the projects, they always utilize all the materials planned for to avoid
wastage (Mean = 2.97; SD = 0.20) and apply some 21st-century skills that include creativity
(Mean = 2.65; SD = 0.61), cooperation (Mean = 2.61; SD = 0.63), critical thinking (Mean =
2.71; SD = 0.54), and communication (Mean = 2.61; SD = 0.62) with less focus on the
expression of calculation skills (Mean = 1.67; SD = 0.79). Details of the projects’ development
phase are presented in Table 4.3

Qualitative findings agree with quantitative findings on low utilization of calculation skills
but disagree on critical thinking for example a learner in one of the schools narrated;

While doing our projects, we ensure every resource planned for is used to avoid loss of
marks. Also, we always work and discuss in groups to generate project ideas. For our group,
we saw tomato sauce was expensive and there was a time when it was cheap, and at the
same time, tomatoes are very many and rotting. So, we discussed and agreed to make
tomato sauce. The challenge we have is some group members want to dominate because
our teacher looks at how active one is in a group to get marks (School D, Std FGD).

In addition, a teacher from another school also said;

Based on the guidance on how to mark project work we have been given by NCDC, |
ensure my learners work together and make presentations to the whole class as they
progress with the project. Also, | ensure that learners utilize all the resources planned for
because these projects are expensive for example the learners of the matooke [banana]
powder project, we gave them a batch but the powder they got could not even feed
someone to satisfaction. So, they asked for more four batches which we have given but
still, the powder is little. They even keep asking for soya and ‘Mukene’ [dried silver fish]
to add to the powder. So, since it was for learning, we left it at that. By the way, any
wastage angers our administrators and you may not get more funding for the next projects
(School H, Teacher KI).

From the quantitative and qualitative data, project development phase considers a narrow scope
of 21st-century skills leaving other important skills including understanding calculations. The
fact that they not paying attention on calculations, they don’t pay attention to asking for
sufficient amounts to complete the project. The concept of resource utilization is often
misconstrued. Learners are not thinking critically and for that matter they can’t tease out what
they need to do the project leading to haphazard requisitions for example asking for soya and
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Mukene at the tail end of the project and for that matter this puzzled the teacher. However, the
teacher did not need to get puzzled because these were learners doing projects for the first time.

Project Conclusion in NFT

Findings in Table 2 show that conclusion of projects in NFT always focus on the final product
particularly its originality (Mean = 2.53; SD = 0.82), creativity (Mean = 2.72; SD = 0.71),
accuracy (Mean = 2.68; SD = 0.75), testing of the product (Mean = 2.61; SD = 0.63) and
ensuring the product can potentially solve the community problem (Mean = 2.65; SD = 0.61).
It also involves writing a relevant (Mean = 2.50; SD = 0.76), accurate (Mean = 2.69; SD =
0.76), coherent (Mean = 2.77; SD = 0.74) and excellent (Mean = 2.68; SD = 0.69) report.

This is corroborated by qualitative findings for example a teacher in one of the schools stated
that;

Learners ensure that their products are original and creatively made, and they solve the
community problem to surely score highly on these projects. I don’t allow duplication of
projects for example some of my learners made fruit books, carrot cookies, and spaghetti
rich in fibre not found on the market so far. So, for each project, I continuously ask learners
to tell me the new thing in their work. Even when they pick a recipe from the internet or
anywhere else, they must modify it before using it based on the information they have
learned (School C, Teacher KI).

Relatedly, a learner in one of the schools said that;

We finish our projects by handing in the product and the report. We ensure that we produce
products that have never existed for example in our group we made soy fish powder and
peanut butter daddies because they are not anywhere on the market and yet these products
enhance protein content. When we presented our report to the teacher, she said she marked
based on the relevance, coherence, and accuracy of the work (School A, Std FGD)

Although the quantitative and qualitative findings emphasize originality of products and hence
learners create products that have never existed on market, when these innovative products are
not yet available in the market, they must undergo sensory evaluation and obtain approval from
the Uganda National Bureau of Standards (UNBS). Merely conceptualizing solutions on paper
and developing products that remain confined within the schools does not address community
challenges effectively. It is essential to establish a connection between students and industries
to bridge this gap.

86


http://www.iprjb.org/

African Journal of Education and Practice
ISSN 2519-0296 (Online)
Vol.10, Issue 5, No.5, pp 78 - 96, 2024

N REVEWED

UOUZHING

WWW.iprib.or
Table 2: Planning, Development and Conclusion Projects in NFT
Features Details N  Always Sometimes Never Mean SD
Planning Timing of Project done after 197 94.4 4.6 1.0 297 020
projects in the project relevant subject
NFT content is taught
The project Project aimed at 197 78.1 155 6.4 272  0.58
addresses a solving a
community ~ community
problem problem
Proposal Presence of a 197 23.6 0 76.4 147  0.85
development written project
proposal
Project aligned to 197 46.8 35.9 17.3 2.30 0.75
the theme
Project 197 22.7 34.1 43.2 1.8 0.79
justification made
Project 197 24.6 0 75.4 148 0.85
methodology
written
Project materials 197 0.9 1.8 97.3 1.04 0.23
identified and
budget made
Mean 1.62 0.69
Development Resource Resources 197 94.4 4.6 1.0 2.97 0.20
of projects utilization planned for are
utilized to avoid
wastage
Utilization Creativity 197 72.7 20.0 7.3 265 061
of 21st-  Critical thinking 197 76.4 19.1 4.5 271 054
century Communication 197 68.2 245 7.3 261 062
skills Expression of 197 20.1 26.9 53.0 1.67 0.79
calculation skills
Cooperation 197 68.6 23.6 7.7 261 063
Mean 2.45 0.64
Conclusion Product Originality 197 40.9 31.4 21.7 253 082
of projects finalization  Creativity 197 55.0 32.3 12.7 2.72 0.71
Accuracy 197 54.5 29.1 16.4 268 0.75
Testing the 197 68.6 23.6 7.7 261  0.63
product
Ensuring the 197 72.7 20.0 7.3 265 0.61
product can solve
the community
problem
Mean 2.64 0.70
Report Relevant 197 47.7 34.1 18.2 2.50 0.76
Accurate 197 45.9 36.8 17.3 2.69 0.74
Coherent 197 39.1 28.6 323 277 082
Excellent 197 49.5 38.6 11.8 268  0.69
Mean 2.66 0.75

Key: A Mean of <2 Means Never; 2 Means Sometimes and 2 < Means Always

Source: Primary Data
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Discussion

The study found out that in the NFT syllabus, projects are suggested for only food processing
topics leaving 17 topics that emphasize the role of nutrition in health. While focusing on food
processing is indeed essential, neglecting other nutrition-related subjects can limit students'
comprehensive understanding of how various dietary components influence health outcomes.
The implication of focusing solely on food processing topics is multifaceted. Firstly, it risks
producing graduates who are proficient in the mechanics of food processing but lack a holistic
view of nutrition. This narrow focus can hinder their ability to make informed decisions about
making food products that promote health and prevent disease. Studies by (Kalache etal., 2019)
and (Komolafe & Okafor, 2024) indicate that a comprehensive understanding of nutrition is
crucial for future professionals in the field, especially in a world increasingly plagued by
lifestyle-related illnesses, such as obesity and diabetes. It is possible to have projects in the
topics that link nutrition to health for example, projects on topics of food nutrients could have
allowed learners to experimentally explore diverse sources of different food nutrients,
experiment with different cooking methods to ensure nutrient retention and develop creative
and nutrient-dense meals (Peltola et al., 2020). They could take into consideration the
bioavailability, different dietary preferences, cultural variations, and economic factors. Also,
projects in the topic of "Nutrition and the Lifecycle," could address the diverse nutritional
requirements associated with different life phases by involving learners in hands-on activities
such as designing customized meal plans for specific life stages such as infancy, childhood,
adolescence, adulthood, and elderly nutrition (Bernstein & McMahon, 2022) while covering
fundamental principles of nutrition at different life stages, the importance of key nutrients, and
practical strategies for meal planning (WHO, 2019) among others. This balanced practical
approach would not only deepen their understanding of theoretical concepts but also equip
learners with valuable skills in nutritional planning to address the complex health challenges
of our time (Whitney et al., 2019).

More study findings from the study show that planning projects in NFT entails teaching
relevant content before learners conceptualize projects that apply the content to solve
community problems. (Almulla, 2020; Kanyesigye et al., 2023). This involves students in real-
life applications of nutrition concepts, such as dietary planning, food safety practices, and
nutrient analysis. This hands-on approach helps bridge the gap between theoretical knowledge
and practical understanding, as students can immediately see the relevance of what they learn
in the classroom to their daily lives and community needs. Engagement in these projects,
students not only retain nutrition knowledge better but also develop a deeper connection with
the subject matter, which is particularly valuable in Uganda, where nutrition and food security
are critical public concerns.

Doing projects when the intended topic(s)’ content and skills are taught using other methods is
similar to the findings of previous researchers who reported that it was a challenge to use the
project to learn the central content of the subject (Markula & Aksela, 2022). Whereas (Almulla,
2020) supports the notion that such prior knowledge enhances project relevance and
effectiveness and equips learners with the necessary knowledge first before the project, this is
not considered PBL (Thomas, 2000) where learners are expected to learn such content and
skills as they do the project (BIE, 2019; Thomas, 2000). This allows integral acquisition and
application of knowledge as sustains motivation to search for more new knowledge and skills
throughout the project resulting into deeper learning (Krajcik & Czerniak, 2013; Nystrom et
al., 2018; Thomas, 2000). So, much as the norm in NFT in Uganda is for learners to do projects
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when the central content of the subject is taught (NCDC, 2019; UNEB, 2024), such guidance
should be reversed to focus on what the learners can research and find out rather than what they
can create or do using already learned content (Markula & Aksela, 2022). Furthermore, having
projects designed to address real community issues is a good practice because it ensures that
learners engage in authentic tasks (Grant, 2002; Hasni et al., 2016; Krajcik & Namsoo, 2014;
Thomas, 2000). This not only makes learning relevant but also encourages learners to
contribute positively to their communities (Molderez & Fonseca, 2018; Ryan et al., 2018).

In addition, the study revealed that during the planning of projects, it is rare for learners to write
proposals; instead, they share them verbally only with their teachers for guidance. The
observation that learners typically share their proposals verbally with their teachers rather than
writing them down presents both challenges and opportunities. Much as learners may not be
writing proposals because of their limited capacity to engage in academic Writing (Maharani
et al., 2022), the reliance on verbal communication for proposal sharing may limit students'
ability to visibly, systematically and comprehensively articulate their thoughts (Morrison et al.,
2019; Schweiger, 2023). This is because written proposals often require a structured format
that encourages critical thinking and detailed planning (Ennis, 2018). Such a structured
approach can enhance clarity of thought and communication skills, which are essential in both
academic and professional contexts. Furthermore, written proposals allow for a tangible
reference that students and teachers can revisit, facilitating ongoing feedback and revision
(Carless & Boud, 2018). In contrast, verbal discussions may lack the permanence needed for
reflection and iterative improvement.

Additionally, the absence of written proposals may indicate a gap in teaching methodologies
that promote comprehensive project management skills. According to a study by (Karen E
Aspry et al., 2018), the ability to write proposals is a critical skill for any professional in the
nutrition and food industry. When this skill is not prioritized, educators may inadvertently limit
students' preparedness for future endeavors, whether in higher education or in the workforce.
Developing strong proposal writing skills can empower students to advocate for their projects
and secure funding or support from various stakeholders, thereby increasing the likelihood of
successful project implementation.

On a positive note, verbal proposal sharing can foster immediate feedback from teachers,
allowing for rapid refinement of ideas. Research by (Tan & Chen, 2022) indicates that this
dynamic interaction can enhance learners’ understanding and encourage collaborative learning.
Furthermore, it creates a supportive environment where students can express their thoughts
without the pressure of formal writing. This is particularly beneficial for learners who may
struggle with writing but possess strong verbal communication skills.

However, educators should consider integrating both verbal and written components into the
project planning process. Encouraging students to develop written proposals, alongside
opportunities for verbal discussion, can create a more robust learning experience. This dual
approach would not only enhance students’ written communication skills but also promote
critical thinking, as they would need to carefully consider their ideas and arguments before
presenting them. Research by (Peng & Chen, 2019) supports this integrated approach,
suggesting that combining different forms of communication can enhance overall learning
outcomes.

Also, during the study, it was found that during project development, learners focus on a narrow
scope of 2lst-century skills that include creativity, collaboration, critical thinking, and
communication leaving other important skills including understanding facts, figures, and
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statistics. While creativity, collaboration, critical thinking, and communication are vital, they
must be grounded in mathematical skills specific to nutrition and food technology (Goldsmith
et al., 2021). The NFT subject is a scientific field, and learners need to develop the skills to
critically evaluate and use scientific data (Namoun & Alshangiti, 2020). This competency
allows students to analyze data effectively, interpret research findings, and make informed
decisions based on evidence without which, learners may struggle to evaluate the nutritional
quality of food products, assess dietary patterns, or understand the impact of nutrition on public
health (Drummond et al., 2022), For instance, a project focused on promoting healthier eating
habits in a community requires an understanding of local dietary statistics to tailor interventions
appropriately. Students must be able to access, interpret, and apply quantitative data to justify
their project proposals and evaluate their effectiveness. So, neglecting this aspect can hinder
their ability to engage with the latest research, apply evidence-based practices, and contribute
to advancing nutritional science as is in real-world NFT careers (K E Aspry et al., 2018).
Therefore, while other 21st-century skills are valuable, a well-rounded education in Nutrition
and Food Technology should prioritize the development of learners’ mathematical skills
tailored to the subject.

More findings from the study show that during the development of NFT projects, the originality
of the products is emphasized but there is the use of generic score guidelines to assess students'
projects in NFT which learners were not aware of before marking. The emphasis on originality
in projects within the Nutrition and Food Technology (NFT) curriculum is crucial for fostering
student creativity and innovation. Originality encourages learners to develop unique solutions
and approaches to nutritional challenges, ultimately contributing to their growth as independent
thinkers and problem solvers (Chacon & Janssen, 2021).

Using generic standardized assessment guidelines (NCDC, 2019; UNEB, 2024) is a double-
edged sword. On one hand, it can help ensure some level of consistency and fairness in
assessments (Suskie, 2018). However, one of the primary drawbacks of standardized guidelines
is their inherent lack of flexibility (Margot & Kettler, 2019). Consequently, the educational
experience becomes a checklist of tasks rather than a rich, meaningful learning journey. This
focus on assessment stifles creativity and innovation among students because learners are
driven by the need to achieve specific grades and hesitate to take risk or explore unconventional
ideas. Since, NFT projects are often diverse and take various forms, addressing different
nutrition-related issues (Tumilowicz et al., 2019), the standard assessment guidelines may not
accommodate the full spectrum of innovative projects that deviate from the standard template.
For instance, in the assessment of post-harvest handling equipment; relevance to food
preservation, efficiency, and safety, integration of technology, ease of use, and maintenance
are key while assessing nutrition education materials, the focus can be on scientific accuracy,
clarity, and pedagogy, alignment with curriculum, and cultural sensitivity. When assessing
sanitation and environmental hygiene materials, one would consider food safety focus,
environmental impact, and regulatory compliance. To assess skin care products, one would
focus on nutritional relevance, ingredient analysis, safety and allergens. These aspects should
be evaluated in addition to the already existing guidelines so that alignment of the projects to
the subject is established through ascertaining the nutritional implications of the projects on
the communities or individuals. Furthermore, in the pursuit of consistency, standardized
guidelines can inadvertently stifle creativity and innovation (Margot & Kettler, 2019). So,
learners may feel constrained to conform to a predefined model, potentially discouraging them
from exploring unique approaches or solutions to nutrition challenges.
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Overall, findings from the study show that, there is an overemphasis on doing projects for
assessment instead of learning. This could be stemming from educational guidelines
prioritizing assessment outcomes over the pedagogical value of project-based learning (PBL)
(NCDC, 2019; UNEB, 2024). When projects are viewed as mere assessments or tests after
traditional teaching, the intrinsic motivation to explore and discover concepts independent of
the teacher may be diminished (Conradty et al., 2020) since students may prioritize completing
tasks for grades rather than engaging deeply with the material (McTighe et al., 2020).

CONCLUSION AND RECOMMENDATIONS
Conclusion

The study has revealed that project-based learning of NFT in secondary schools in Kampala
involved doing projects to provide additional practice or practical applications for material
taught initially by other means. Learners kept their project ideas in their heads and shared them
with only their teachers as they worked on their products. Finally, they write project reports to
document the whole process. The findings highlight the need to reform the utilization of
project-based learning in NFT from using it as an application of already taught content but
rather an avenue through which new content is learned.

Recommendations

Nutrition and Food Technology (NFT) teachers should use PBL as the central teaching method.
So, much as the current guidance on project-based learning in NFT in Uganda is for learners
to do projects after a topic has been taught, such guidance should be reconsidered by the
National Curriculum Development Centre.

Also, the National Curriculum Development Centre should explore the possibility of reviewing
the current NFT syllabus to include projects in topics on nutrition and health.

This study was only carried out in Kampala and hence limited in geographical scope, a
replication of the study in the whole country is recommended. Even though the findings show
that assessment does not significantly contribute to the enhancement of nutrition knowledge,
further studies on assessment for learning in PBL are recommended as assessment is central to
the learning process.

Limitation of the Study

This study was only carried out in Kampala and hence limited in geographical scope, a
replication of the study in the whole country is recommended.

Ethical Considerations

The study was cleared by the research and higher degrees’ committee of the School of
Education, Makerere University. Teachers of NFT were asked to sign a written consent before
participating in the key informant interviews following an explanation by the researcher.
Likewise, teachers were asked to give oral assent for their learners before enrolling them into
the study. The responses of the focus groups and key informant interviews were recorded after
getting the consent of the respondents. Written and recorded responses were safely stored, and
only accessible to the research team. Furthermore, participants had a chance to withdraw from
the study if they felt uncomfortable to continue. Respondents were not asked for identifiable
personal information and their responses were anonymized at the point of data presentation,
analysis, and interpretation.
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