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ABSTRACT 

Introduction: The Sustainable Development Goals pro-
mote quality education and healthy eating, and nursing is a 
fundamental profession for their fulfilment due to its educa-
tional role. Project-based learning is an innovative methodol-
ogy for acquiring competencies; however, its impact on nurs-
ing students needs further study. 

Aim: This study evaluates whether project-based learning 
effectively modifies nursing students’ nutritional behaviours to 
align with the Sustainable Development Goals. 

Materials and methods: A longitudinal quasi-experimental 
study with a pretest-posttest design was conducted. 50 first-
year nursing students participated, completing an online ques-
tionnaire at four stages: program start, pre-implementation, six 
weeks post-implementation, and one year later. The question-
naire assessed eating habits, food consumption frequency, 
choices, beliefs and preferences.  

Results: Project-based learning was associated with small 
short-term improvements in some eating habits and indica-
tors of long-term adherence to the Mediterranean Diet, al-
though effects were not consistent across time points.  

Conclusions: Project-based learning appears to be a promis-
ing pedagogical strategy in nursing education, enhancing nutri-
tion knowledge application in real-life situations, leading to sus-
tainable improvements in eating habits and supporting the 
simulation of quality education and health promotion. 
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ABBREVIATIONS 

SDGs: Sustainable Development Goals. 

CBL: Competency-based learning. 

PBL: Project-based learning. 

AMD: Adherence to the Mediterranean Diet. 

IB: Irrational Believes. 

INTRODUCTION 

Nursing is recognized as an inherent profession for the 
achievement of the Sustainable Development Goals (SDGs), 
which were formulated in 2015 by world leaders to eradi-
cate poverty, protect the planet, and ensure prosperity for 
all people1.  

One of the SDGs (SDG 4) seeks to ensure equitable, qual-
ity education and increase youth and adult skills for em-
ployment2, it becomes clear that continuous efforts are 
needed to address persistent challenges in education, to 
make education accessible, adequate and efficient, including 
university education in this condition3. Nowadays, universi-
ties have developed competency-based learning (CBL), to 
establish essential skills4. CBL is characterized by its focus 
on learners and active learning5. In the health sector, au-
thors such as Levett-Jones et al. assert that nursing stu-
dents often lack the necessary `practice readiness´ for clin-
ical practice6. To improve this aspect CBL should be taught 
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using methodologies that streamline and systematize the 
monitoring and learning process7. 

Strategies such as project-based learning (PBL) are em-
ployed to achieve that teaching which can promote the ac-
quisition of professional competencies8,9 by encouraging stu-
dents to engage with learning simulation scenarios, formulate 
hypotheses, and critically evaluate them against existing liter-
ature. This method enhances creative and collaborative skills 
while utilizing communication technologies. Even simple pro-
jects help students connect content with practical application, 
focusing on problem-solving within the CBL framework. Once 
qualified, learners can apply these methods to patient care9. 

Moreover, the SDG 3 aims to “ensure healthy lives and pro-
mote well-being for all at all ages” emphasizing a holistic ap-
proach to health10. In this goal, nursing staff can have a ma-
jor responsibility11, however, there is a lack of studies on 
effective pedagogical approaches to nutrition education in 
nursing12, with most relying on traditional lectures and lack-
ing detailed descriptions of interventions and outcomes13. 

Given their role in patient nutrition education14, it is crucial 
for nurses to gain nutritional knowledge through CBL. Nurses 
are expected to provide personalized care, which should reflect 
their educational training15, and it would be expected variations 
in students’ nutrition and habits corresponding to the knowl-
edge acquired during their degree. However, the impact of CBL 
and innovative teaching methodologies like PBL on modifying 
these factors among nursing students remains unexplored.  

The aim of this study is to assess whether PBL serves as an 
effective tool for modifying the nutritional behaviours of nurs-
ing students in a more responsible and sustainable way. 

MATERIAL AND METHODS 

Study design and participants 

A quasi-experimental, longitudinal study with an intra-
subject pretest-posttest design was carried out, with mea-
surements taken one year after the posttest assessment16. 
All students enrolled in the first year of the bachelor’s de-
gree in nursing at the Faculty of Medicine and Nursing dur-
ing the 2019-2020 academic year were invited to partici-
pate. The inclusion criteria comprised enrolment on the 
course, attainment of legal age, and the provision of volun-
tary informed consent to participate. Questionnaires were 
excluded from the analysis where they were incomplete, as 
such deficiencies precluded the reliable assessment of the 
principal variables under investigation. The study was ap-
proved by the Human Research Ethics Committee of the 
university (CEISH, M10_2019_175).  

Intervention details and implementation 

In the first year, the subject ‘Structure and Function of 
the Human Body II’. This module provided 6 ECTS spread 

over 15 weeks. The nutrition part was taught along the last 
6 weeks, through a typical lecture-based learning teaching 
(11 hours), practical classes (4 hours), and applying an ac-
tive teaching methodology (PBL in 9 hours). This methodol-
ogy is characterized by involving students in complex pro-
jects, based on real situations (such as a dietary evaluation), 
where they must research, design, plan, and execute tasks 
that result in a final product or conclusion17. The expected 
outcome was for nursing students to develop the ability to 
evaluate their dietary patterns and design a balanced diet 
according to the Mediterranean Diet Foundation stan-
dards18. Five consecutive and linked sub-projects were de-
signed, and specific surveys were conducted to assess their 
effectiveness and impact on skill acquisition (Table 1). 

Data collection 

Participants completed an online questionnaire on four oc-
casions: at the beginning of the university career (T0), pre-
implementation of PBL (T1), six weeks later (right after PBL 
or T2) and 1 year later or T3. The questionnaire consisted of 
questions to assess food consumption frequency, food 
choices, food beliefs and preferences, and included anthropo-
metric data. 

Preferences and aversions were assessed by a question-
naire19 with a 3-point Likert scale, using the statements ‘List 
from 1 to 3 the foods you like the most’ and ‘Choose the foods 
you like the least’. They chose from 13 food groups: meat, 
sausages, fish, eggs, dairy products, cereals, fruits, vegeta-
bles, pulses, pastries, soft drinks, alcohol and snacks. 

To analyse diet quality, a 48-item questionnaire20 was used 
for the calculation of the Mediterranean Diet Score21. This 
tool consists of 11 food groups, which are assigned a score 
from 0 to 5 according to food consumption frequency. The fi-
nal score ranges from 0 to 55 points, meaning that the 
higher the score, the higher the Adherence to the Medite rra -
nean Diet (AMD). 

For analysed food choices, an ad hoc dish choice question-
naire was used, consisting of 12 items with three possible an-
swers: one healthy, one less healthy and one unhealthy dish, 
assessed by a panel of 8 nutritionists. The choice of healthy 
dishes was counted by calculating the median, with a high 
choice >4 and a low choice ≤4. Median-based cut-off points 
were used due to the exploratory nature of the study and the 
relatively small sample size, as this approach allows for a bal-
anced classification of participants without assuming normal 
distribution of the variables, as recommended in similar ex-
ploratory analyses22. The questionnaires were evaluated 
through confirmatory factor analysis using the robust 
weighted least squares estimation method on a polychoric 
correlation matrix, which is appropriate for ordinal data. 
Convergent validity with the food consumption frequency 
questionnaire20 was assessed using Spearman’s correlations. 
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Reliability was evaluated in terms of internal consistency us-
ing ordinal alpha coefficients, and temporal stability using 
test–retest analysis based on polychoric correlations. The as-
sociation between these questionnaires and the food con-
sumption frequency questionnaire was moderate (r = 0.38), 
while reliability was high (α = 0.84), supporting the adequacy 
of the instruments. 

The “Irrational Food Beliefs Scale” was used23, which has 
two subscales: rational and irrational believes (IB). This ques-
tionnaire is composed of 57 statements to be rated with a 
score from 1 to 4, with 1=strongly disagree and 4=strongly 
agree. The IB subscale is composed of 41 items, where a 

higher score denotes the presence of a higher amount of IB. 
High or low IB was counted as the median, with the median 
being at T0 ≤ 72, at T1 ≤ 65 and at T2 ≤77. 

Data analysis 

Once the responses were obtained, the description of cate-
gorical variables was expressed as frequencies and percent-
ages, and quantitative variables as median and interquartile 
range or mean and standard deviation. McNemar’s statistical 
test was used to establish the differences between food pref-
erences and food choices; and the Wilcoxon test was used to 
analyse the changes produced in the frequency of general 
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Table 1. Description of the subprojects implemented in the Nutrition course by nursing students and the evaluation process used to as-
sess the impact of PBL on student learning

SUBPROJECT OBJECTIVE TIME IN 
CLASS HOW IT`S DONE EVALUATION PROCESS

1. What do  
I eat?

To demystify false 
dietary beliefs 2 hours

The students, in groups, and 
according to their dietary 

beliefs, classified certain foods 
according to their carbohydrate, 

protein and fat content.

Once the project was completed, 
another group of students evaluated 
the classification. Afterwards, it was 

discussed in class as a group, 
working on their food beliefs about 
healthy foods.Evaluation tool: Food 

beliefs questionnaire.

2. How do  
I eat?

To integrate dietary 
recommendations into 

their own dietary 
intake.

3 hours

With no prior knowledge, they 
were asked to complete a food 
record for 3 days. They took 

photographs, noted the grams 
per serving and their nutritional 
value using the DIAL nutritional 

assessment software34 

Each student calculated their basal 
and total calorie expenditure in order 
to compare it with their daily intake 

and perform a nutritional 
assessment18. Evaluation tool: 

Frequency of food consumption.

3. What is  
a healthy 

menu?

To understand the 
importance of food 

variety in achieving a 
healthy diet.

1 hour
In groups, they designed a 
healthy menu for one day, 
using the food groups18. 

The designed menus were presented 
to the rest of the class so that they 

could observe the errors and suggest 
improvements to the menu 

designs.Evaluation tool: Food choices 
questionnaire.

4. What is  
a healthy  

diet?

To know the students’ 
concept of Healthy 

Eating.
1 hour

On the first day of class, each 
student created a one-day 

menu of foods and drinks they 
considered healthy

At the final program, they evaluated 
their menu quantitatively and 

qualitatively, checking its adequacy to 
a healthy diet. Afterwards, they 

designed new menus following the 
recommended portions18. Evaluation 

tool: food preference/aversion 
questionnaire

5. Oral 
presentation 
of the final 

project

To design targeted 
nutritional care 

systems, assessing the 
individual’s 

physiological state 
beforehand to promote 

healthy lifestyles.

2 hours

In groups, they select a dietary 
assessment of a member and 
evaluate it as a patient. They 

present the consumption 
details, assess the diet 

quantitatively and qualitatively, 
recall dietary recommendations, 

and propose improvements

Transversal competencies in oral 
communication and critical thinking 

are assessed. The rest of the 
students participate by pointing out 
the strengths and weaknesses of 
each presentation. The instructor 

corrects errors and asks questions to 
reinforce the concepts.



consumption, IB and AMD, with a significance level of p < 0.05 
for all variables 

Handling of missing data 

Prior to analysis, we examined the proportion and distribu-
tion of missing responses for all variables across the four as-
sessment points (T0–T3). Missing data ranged from 0% to 
8%, mostly due to isolated unanswered items within the 
questionnaires. Because missingness was low and showed no 
systematic pattern when compared across sociodemographic 
or outcome variables, a complete-case analysis was con-
ducted for all statistical comparisons. This approach is rec-
ommended in small-sample quasi-experimental studies when 
the amount of missing data is minimal24. Multiple imputation 
was not implemented because the percentage of missing data 
was below common thresholds (5–10 %) and was unlikely to 
introduce bias in the results. The exact number of respon-
dents per analysis is reported in each table. 

RESULTS 

Characteristics of participants 

A total of 50 students (47 females and three males), aged 
between 18 and 20 years (at the beginning of the degree) 
and with a BMI between 17.96 and 28.73 kg/m2, completed 
the questionnaire all three times. 

Effect of the intervention on the participants 

Minor variations in sample size across tables reflect missing 
responses to isolated questionnaire items rather than partici-
pant dropout; all 50 students remained enrolled and com-
pleted all scheduled assessment points. 

Table 2 shows a descriptive analysis of the results of the 
food choice and food beliefs questionnaires. PBL implementa-
tion did not influence food choices but did influence food be-
liefs. A significant decrease (p = 0.001) in IB after the appli-
cation of PBL and an increase in rational beliefs were 
observed (T1-T2). Items showing significant improvement at 
T1 were ‘Food is a substitute for pleasure’ and ‘A good way to 
reduce stress is to eat’ (p < 0.05). Subsequently, at mainte-
nance (T2-T3), IB were maintained and rational beliefs de-
creased significantly (p < 0.05). 

Table 3 shows the food preferences of the nursing students 
at the four time points of the study. After the training in 
Nutrition and the PBL (T1-T2), the preference for fish de-
creased (p < 0.05) and for cereals increased (p < 0.05). One 
year later (T2-T3), preference for dairy products, fruit and 
nuts and snacks increased (p < 0.05). 

Table 4 shows the weekly food consumption frequency of 
first-year nursing students. After the PBL (T1-T2), there was a 
significant decrease in the consumption of sausages (p < 0.001) 
and dairy products (p < 0.05). After one year, the significant 

decrease in the consumption of sausages was maintained  
(p < 0.001), while the consumption of meat, cereals, fruits 
and nuts, vegetables, legumes, non-alcoholic beverages, and 
alcoholic beverages increased (p < 0.05). 

Finally, Table 5 expands the information on the AMD by 
disaggregating the values of the food groups used for its 
calculation. In the first year of the course, after the imple-
mentation of the PBL (T1-T2), there was no significant 
change in the AMD, although the score for red meat in-
creases (p = 0.01) due to a decrease in the food consump-
tion frequency. After one year, there was a significant in-
crease in the AMD (p < 0.001) mainly due to an increase in 
the score for unrefined or wholegrain cereals, potatoes, veg-
etables, pulses, and olive oil (p > 0.05). 

DISCUSSION 

The findings of this study highlight the potential of project-
based learning (PBL) as an effective teaching strategy to in-
fluence the nutritional habits of nursing students. However, 
given the large number of statistical tests conducted and the 
absence of a control group, these results should be inter-
preted as exploratory and not confirmatory. Importantly, the 
effects of PBL were not uniform across all outcomes, and no 
consistent or immediate effects were observed for several 
variables, particularly food choice behaviours. By engaging in 
PBL activities, students not only acquire competences related 
to nutritional education but also experience shifts in their ir-
rational beliefs (IBs), preferences, and eating habits in the 
short term. Moreover, the sustained impact on adherence to 
the Mediterranean Diet (AMD) underscores the long-term 
benefits of PBL in promoting healthier dietary practices 
among nursing students. This approach aligns with Sustain -
able Development Goals (SDGs), contributing to holistic edu-
cational outcomes that extend beyond traditional classroom 
learning.  

Aligning with SDG3, challenging IBs and promoting rational 
thinking about food and nutrition can enable individuals to 
adopt sustainable dietary habits that support health. 
Cognitive-behavioural approaches target these erroneous be-
liefs to promote long-term weight maintenance25. In nursing 
students, addressing irrational eating beliefs could reduce 
misconceptions about food. While food choices may not 
change significantly, interventions like the nutrition subject 
and PBL enhance both irrational and rational beliefs over 
time. This improvement reflects a positive shift in critical 
thinking, enabling students to transform ideas into knowledge 
that influences their decisions.  

IBs significantly influence food preferences by distorting 
perceptions. For example, IBs may lead to favouring high-
calorie or high-fat foods as coping mechanisms for stress26,27. 
Our study found that changes in food preferences didn’t al-
ways match changes in consumption frequency. This lack of 
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Table 2. Choice, beliefs and irrational beliefs subscale (most significant items) of nursing students segmented in control, before and af-
ter receiving teaching in Nutrition (first year) and one year later (second year) (T0-T1-T2-T3)

T0 T1 T2 T3 T0-T1 T1-T2 T2-T3

CONTROL PRE POST + 1 YEAR CONTROL IMPLEMENTATION MAINTENANCE

n % n % n % n % pa pa pa

Food 
choice

↓ 16 32 20 40 23 46 24 48
1.000 0.267 1.000

↑ 30 60 25 50 22 54 26 52

n M (IQR) n M (IQR) n M (IQR) n M (IQR) pb pb pb

Irrational beliefs 48 72 (18) 43 72 (17) 44 66 (16) 44 68 (16) 0.327 0.001 0.184

Rational beliefs 48 49 (5) 43 49 (4) 44 50 (5) 44 49 (6) 0.458 0.025 0.044

n % n % n % n % pa pa pa

1: Food is a substitute  
for pleasure. 26 52 26 52 17 39 23 52 1.000 0.022 0.210

2: Some foods can relax you. 32 64 30 60 26 59 32 73 0.774 0.424 0.180

4: I couldn’t possibly live 
without my favourite food. 18 36 21 42 15 34 19 43 0.581 0.146 0.454

6: My greatest pleasure  
in life is eating. 15 30 15 30 9 20 9 20 1.000 0.070 1.000

7: Eating is a good way  
to overcome boredom. 14 28 16 32 12 27 10 23 0.754 0.289 0.754

11: Social gatherings are not 
as much fun without food. 18 36 24 48 16 36 20 45 0.210 0.077 0.481

16: A good way to reduce 
stress is to eat. 10 20 12 24 4 9 6 14 0.727 0.021 0.727

18: Some foods are 
irresistible. 27 54 27 54 20 45 28 64 1.000 0.118 0.057

26: 
There are some foods 
that I can’t control  
what I eat.

23 46 18 36 22 50 20 45 0.302 0.424 0.581

27: I can’t live  
without sweets. 17 34 11 22 11 25 15 34 0.146 1.000 0.454

31: Some foods  
are addictive. 38 76 36 72 29 66 35 80 0.687 0.118 0.180

40: There are times when  
I ‘need’ certain foods. 37 74 27 54 26 59 29 66 0.021 1.000 0.648

44: Happiness can be 
achieved with food. 13 26 13 26 8 18 9 20 1.000 0.180 1.000

Food choice: ↓=low healthy food choices and ↑=high healthy food choices, M: median, IQR: Interquartile range. 
pa: McNemar test, pb: Wilcoxon test. 
Irrational Beliefs in green (< 40%); in yellow (40% - 60%); in red (> 60%). 
n=50, the sum may not reach the total value of the sample due to lost values. 
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Table 3. Food preferences of nursing students segmented in control, before and after being taught Nutrition (in first year) and one year 
later (T0-T1-T2-T3)

Food 
Preferences

T0 T1 T2 T3 T0-T1 T1-T2 T2-T3

CONTROL PRE POST + 1 YEAR CONTROL IMPLEMENTATION MAINTENANCE

n % n % n % n % P P P

Meat
NO 18 36 27 54 26 57 25 50

0.727 0.754 0.454
YES 22 64 23 46 20 43 25 50

Sausages
NO 45 90 43 86 43 93 41 82

0.500 0.625 0.070
YES 5 10 7 14 3 7 9 18

Fishes
NO 32 64 30 60 32 70 20 40

0.453 0.016 0.238
YES 18 36 20 40 14 30 30 60

Eggs
NO 39 78 37 74 32 70 28 56

0.375 0.687 0.065
YES 11 22 13 26 14 30 22 44

Diary
NO 42 84 42 84 38 83 30 60

1.000 1.000 0.004
YES 8 16 8 16 8 17 20 20

Cereals
NO 46 92 45 90 30 65 38 76

1.000 0.001 0.503
YES 4 8 5 10 16 35 12 24

Fruits  
and nuts

NO 35 70 40 80 30 65 24 48
0.125 0.146 0.013

YES 15 30 10 20 16 35 26 52

Vegetables
NO 35 70 28 56 26 57 30 60

0.065 0.549 1.000
YES 15 30 22 44 20 43 20 40

Legumes
NO 43 86 42 86 38 83 36 72

1.000 1.000 0.146
YES 7 14 8 14 8 17 14 28

Baking
NO 36 72 36 72 38 83 35 70

0.727 0.125 0.109
YES 14 28 14 28 8 17 15 30

Soft drinks
NO 49 98 50 100 45 98 43 86

1.000 1.000 0.070
YES 1 2 0 0 1 2 7 14

Snacks
NO 40 80 37 74 46 100 42 84

0.453 0.125 0.001
YES 10 20 13 26 0 0 8 16

YES: the food is among their favourites, NO: the food is not among their favourites. 
p: McNemar test. 
n=50, the sum may not reach the total value of the sample due to lost values. 



concordance reflects the absence of a direct and consistent 
effect of the intervention on food choice behaviours, suggest-
ing that short-term educational strategies may be insufficient 
to modify complex dietary decisions. After PBL, a preference 
for fish decreased, but consumption remained stable, while 
soft drink and snack consumption increased, possibly due to 
vending machines on campus offering low-nutritional foods28. 
This accessibility, combined with conflicting information from 
social media, complicates discerning valid nutritional advice. 
Our study suggests that active methodologies like PBL can 
help nurses develop a balanced diet, despite barriers like un-
healthy food availability14. 

Although the campus food environment can influence stu-
dents’ dietary habits, our study revealed that the PBL teach-
ing strategy significantly enhanced long-term ADM. The 
Mediterranean Diet is globally recognized as the most stud-
ied dietary pattern and plays a critical role in promoting 

health and preventing chronic diseases21,29. Its implementa-
tion aligns with SDGs 3 and 4, aiming to reduce premature 
mortality from non-communicable diseases1. Interestingly, 
sophomores demonstrated higher AMD scores compared to 
freshmen, contrary to findings by Green et al., suggesting 
varied nutritional habits among student cohorts30. Thus, our 
nutrition course via PBL did not immediately impact con-
sumption habits; rather, sustained benefits emerged over 
time, paralleling skill acquisition during the initial two years 
of the program.  

Research suggests that PBL durations ranging from nine to 
eighteen weeks optimize instructional effectiveness, facilitat-
ing deeper learning compared to shorter durations like ours 
(one to eight weeks)8. Longer-term studies, such as those 
spanning nine months, have demonstrated significant im-
provements in learning outcomes and academic performance 
related to nutrition education31. Choi et al., similarly, noted 

114 Nutr Clín Diet Hosp. 2026; 46(2):108-117

IMPACT OF PROJECT-BASED LEARNING ON THE EATING BEHAVIORS OF NURSING STUDENTS ON MEETING THE SUSTAINABLE DEVELOPMENT GOALS

Table 4. Weekly food consumption by Nursing students in control, before and after receiving the Nutrition course and one year later 
(T0-T1-T2-T3)

Consumption 
(servings/ 

week)

T0 T1 T2 T3 T0-T1 T1-T2 T2-T3

CONTROL PRE POST + 1 YEAR CONTROL IMPLEMENTATION MAINTENANCE

n mean±SD n mean±SD n mean±SD n mean±SD p p p

Meats 50 4.9 ± 3.8 50 4.1 ± 2.6 50 3.3 ± 2.0 50 4.5 ± 2.1 0.027 0.099 <0.001

Sausages 50 3.8 ± 2.5 50 2.0 ± 2.4 50 1.8 ± 2.0 50 0.9 ± 1.0 0.005 <0.001 <0.001

Fishes 50 4.2 ± 6.3 50 3.1 ± 2.7 50 2.8 ± 1.9 50 3.5 ± 2.0 0.441 0.934 0.106

Eggs 50 3.0 ± 3.0 50 2.8 ± 1.6 50 2.9 ± 2.0 50 2.1 ± 1.4 0.267 0.497 0.181

Diary 50 14.0 ± 7.6 50 14.3 ± 8.5 50 12.1 ± 7.3 50 12.9 ± 7.9 0.921 0.028 0.974

Cereals 50 14.1 ± 10.6 50 14.0 ± 8.9 50 13.6 ± 9.4 50 17.7 ± 10.9 0.564 0.735 0.018

Fruits and nuts 50 14.7 ± 11.0 50 14.4 ± 11.8 50 13.1 ± 11.1 50 18.4 ± 10.7 0.468 0.225 0.001

Vegetables 50 10.8 ± 7.3 50 9.0 ± 6.4 50 8.3 ± 5.3 50 16.0 ± 8.3 0.001 0.824 <0.001

Legumes 50 2.1 ± 1.2 50 1.8 ± 1.2 50 1.8 ± 1.1 50 2.5 ± 1.0 0.187 0.923 <0.001

Bakery 50 4.2 ± 6.5 50 2.6 ± 4.0 50 2.2 ± 3.1 50 4.0 ± 6.5 0.06 0.825 0.007

Non-alcoholic 
beverages 50 2.2 ± 2.7 50 1.7 ± 2.8 50 1.9 ± 3.5 50 2.8 ± 3.5 0.031 0.104 0.022

Appetizers 50 4.8 ± 5.0 50 3.7 ± 3.3 50 3.5 ± 3.3 50 5.2 ± 6.3 0.023 0.586 0.062

Alcoholic 
beverages 50 1.6 ± 2.6 50 1.4 ± 1.6 50 1.1 ± 1.1 50 2.6 ± 3.4 0.827 0.208 <0.001

Oils 50 24.4 ± 19.5 50 31.2 ± 22.1 50 29.3 ± 18.9 50 37.7 ± 31.3 0.006 0.681 0.066

p: Wilcoxon test. SD: Standard Deviation. 
n=50, the sum may not reach the total value of the sample due to lost values. 



the importance of extended instructional periods for enhanc-
ing critical thinking and problem-solving skills in students32. 
However, methodological challenges across dietary interven-
tion studies in university settings have limited conclusive find-
ings and hindered widespread dissemination efforts33. 

In higher education, the integration of new technologies 
across university domains, including management, research, 
and teaching, supports pedagogical innovation. This innova-
tion leverages technology for didactic and pedagogical pur-
poses, creating new virtual spaces that foster student auton-
omy and enhance interaction and educational creation4. An 
example of innovative assessment and competency acquisi-
tion is the use of simulation training5. Specifically, within the 
field of nutrition education, tools like food diaries have proven 
effective in engaging university nursing students12; in our 
study, students maintained a food record over three days. 
Such tasks aid nursing students in integrating acquired knowl-
edge into their personal lives and contribute to meeting SDGs 
promoting equal access to quality technical and vocational 
training3 thus addressing societal needs. 

In summary, in higher education, the creation of knowledge 
and active learning are intertwined, requiring active participa-
tion and collaboration between students and educators to 
achieve SDGs3. PBL exemplifies active learning by focusing on 
student-centred methodologies that go beyond mere trans-
mission of information, thus playing a pivotal role in modern 
educational practices4. Taken together, the findings indicate 
that project-based learning may contribute to gradual and in-
direct improvements in dietary patterns rather than producing 
immediate, direct changes in food choices. 

LIMITATIONS 

Despite the strengths of the study, several methodological 
limitations should be acknowledged. Firstly, it was conducted 
exclusively with students from a single nursing school. 
Expanding the study to include students from various health-
care disciplines would provide a more comprehensive under-
standing of how innovative teaching methodologies influence 
nutritional habits and their alignment with the SDGs. In ad-
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Table 5. Adherence to the Mediterranean Diet and differences in its component values of segmented nursing students in control, be-
fore and after Project-Based Learning (in first year) and one year later (T0-T1-T2-T3)

T0 T1 T2 T3 T0-T1 T1-T2 T2-T3

CONTROL PRE POST + 1 YEAR CONTROL IMPLEMENTATION MAINTENANCE

n mean±SD n mean±SD n mean±SD n mean±SD p p p

Adherence to the 
Mediterranean Diet 46 32.7 ± 5.7 48 32.4 ± 5.7 44 33.5 ± 5.8 44 43.1 ± 7.6 0.927 0.053 <0.001

Unrefined cereals 46 2.1 ± 5.7 48 1.8 ± 2.2 44 1.6 ± 2.2 44 2.3 ± 2.2 0.606 0.306 0.025

Potatoes 46 2.1 ± 1.6 48 1.7 ± 1.0 44 1.9 ± 1.2 44 2.7 ± 1.2 0.046 0.323 <0.001

Fruits 46 4.8 ± 0.9 48 4.6 ± 0.9 44 4.6 ± 0.8 44 4.8 ± 0.8 0.142 0.658 0.142

Vegetables 46 4.6 ± 0.9 48 4.2 ± 1.3 44 4.2 ± 1.3 44 4.7 ± 0.7 0.009 0.791 0.002

Legumes 46 2.0 ± 1.2 48 1.8 ± 1.0 44 1.8 ± 1.1 44 2.5 ± 1.1 0.158 0.532 <0.001

Fish 46 3.0 ± 1.5 48 3.0 ± 1.5 44 2.9 ± 1.3 44 3.1 ± 1.4 0.86 0.628 0.355

Red meat and meat 
products 46 0.9 ± 1.7 48 1.2 ± 1.5 44 1.7 ± 1.8 44 2.0 ± 1.8 0.274 0.01 0.305

Poultry 46 2.7 ± 1.5 48 3.2 ± 1.2 44 3.3 ± 1.0 44 2.9 ± 1.3 0.01 0.378 0.11

Whole milk products 46 1.5 ± 2.0 48 1.7 ± 1.9 44 2.0 ± 2.0 44 1.7 ± 1.8 0.191 0.143 0.143

Olive oil 46 4.1 ± 0.9 48 4.4 ± 0.7 44 4.4 ± 1.0 44 5.0 ± 0.0 0.102 0.572 <0.001

Alcohol 46 5.0 ± 1.5 48 5.0 ± 0.0 44 5.0 ± 0.0 44 4.9 ± 0.5 0.317 1.000 0.317

p: Wilcoxon test. SD: Standard Deviation. 
n=50, the sum may not reach the total value of the sample due to lost values.



dition, future studies should incorporate a control group or 
consider methods such as propensity score matching to im-
prove internal validity and strengthen causal inference. In 
addition, the analyses involved multiple statistical compar-
isons without adjustment, increasing the risk of Type I error. 
Therefore, some significant findings may reflect chance and 
should be interpreted with caution. Secondly, the duration of 
the study was constrained by the course’s teaching period. 
Longer intervention periods would be more advisable to help 
bring about effective changes in eating behaviours. Addi -
tionally, although missing data were minimal and random, 
the use of complete-case analysis may still introduce some 
degree of bias, and future studies with larger samples should 
employ multiple imputation strategies to strengthen analyti-
cal robustness. Finally, no formal a priori power analysis was 
conducted. The sample size was determined by cohort avail-
ability within a compulsory first-year nursing course, which 
limits the ability to detect small effect sizes. Therefore, these 
limitations restrict both the internal and external validity of 
the findings and should be considered when interpreting the 
results. 

CONCLUSIONS 

Project-based learning (PBL) is a useful tool in the educa-
tion of nursing students, helping them to address real-world 
challenges and providing a richer and more meaningful edu-
cational experience simulating real projects. This teaching 
methodology presents itself as a dynamic and active ap-
proach that has been key for the application of nutritional 
knowledge acquired by nursing students and can lead to sus-
tainable improvements in their eating habits and irrational be-
liefs, despite the great challenge it poses, especially given the 
usual availability of unhealthy food options in the university 
environment. To achieve more robust and sustainable results 
in nutrition education through PBL, longer studies are re-
quired, as changes in nutritional habits need more time to 
consolidate to meet the Sustainable Development Goals. 
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