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Background: The curricular changes in educational activities, teaching 
methodologies, and assessment systems brought about by the COVID-19 
closure, which restricted attendance in curricular practices, required 
adjustments. However, the impact of these curricular adaptations on the 
acquisition of competencies in the clinical context has not been sufficiently 
explored.

Objective: The objective of this study was to assess the potential impact 
on the expected learning outcomes in the Basic Manual Therapy course 
following curricular adaptations made during the COVID-19 lockdown. 
We specifically must be focused on acquiring competencies related to the 
clinical domain, including clinical practice, medical history, and reflective 
journaling during clinical practices. We aimed to compare these experiences 
with those of students who did not undergo any adaptations in the previous 
academic year.

Methods: This is a retrospective cohort study in a sample of physical therapy 
university students, conducted in accordance with Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) guidelines. 
We  divided students into two groups based on when they enrolled: the 
‘non-exposed group’ (NE), which includes those who finished the Basic 
Manual Therapy course in 2018–2019 and Clinical Stays I  in 2019–2020, 
and the ‘exposed group’ (E), consisting of students who completed the Basic 
Manual Therapy course in 2019–2020 and later took part in Clinical Stays 
I during 2020–2021.

Results: A total of 282 students were included in the study. The results 
indicated that the curricular adaptations implemented for the Basic Manual 
Therapy [U(E Mdn  =  7.7000, NE Mdn  =  7.7000)  =  9,286, z  =  −0.546, p  =  0.585] 
and Clinical Stays I  subjects [U(E Mdn  =  8.5900, NE Mdn  =  8.4700)  =  9,600, 
z  =  −0.078, p  =  0.938] did not have a statistically significant impact on the 
acquisition of competencies and learning outcomes when comparing the 
two groups. Most differences between groups were observed in reflective 
journaling marks [U(E Mdn =8.300, NE Mdn  =  8.000)  =  7770.5, z  =  −2.796, 
p  =  0.005] and Student Progress item of this Reflective Journaling [U(E 
Mdn  =  9.000, NE Mdn  =  8.000)  =  7216.5, z  =  −3,668, p  =  0.000], favoring 
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the E cohort. In both groups, a low and positive correlation was found 
between the ordinary BMT mark and the ordinary CS I mark [Rho (E  =  0.206, 
NE  =  0.170), p  <  0.05].

Conclusion: While this study has certain limitations, the findings highlight 
that the non-face-to-face curricular adjustments implemented during the 
COVID-19 pandemic, as a substitute for in-person teaching, effectively 
prevented the pandemic from negatively impacting the acquisition of clinical 
skills. The activities designed in Basic Manual Therapy subject facilitated 
positive skill development in Clinical Practice for students in clinical 
physiotherapy stays, contributing to good learning outcomes, especially in 
the formulation of Clinical History and Reflective Journaling.

KEYWORDS

blended learning, curricular adaptations, COVID-19 pandemic, clinical stays, 
physical therapy students, competency acquisition, learning outcomes, 
educational adaptations

Introduction

The health situation experienced in recent years as a result of the 
COVID-19 pandemic has made necessary to adapt teaching in the 
university system. In the Degree in Physiotherapy at the European 
University of Madrid (UEM) adaptations were made to its subjects 
during the 2019–2020 academic year to ensure the continuity of 
non-classroom teaching for students during the period of 
confinement. Adaptations were implemented in training activities, 
teaching methodologies and assessment systems.

At the time of confinement, the shift from in-person classes to 
remote classes was a necessity, facilitating the development of 
collaborative skills and an improvement in students’ adaptability 
(Ferrel and Ryan, 2020; Papalexopoulos et al., 2021) and enabled the 
development and promotion of telecare of health degrees, research 
and collaborative work (Rabe et al., 2020). At the teaching level, the 
ability to adapt and modify content to electronic-learning (e-learning) 
format was a challenge in order to keep students engaged in their 
learning, aimed at achieving the educational objectives set (Pock 
et al., 2020).

There is a wide variety of preferences among different types of 
learning among students of different health sciences degrees; that has 
been studied through diverse observational studies: many 
undergraduate students in Medical Sciences in Teheran, express their 
preference for face-to-face classes in traditional classrooms over the 
online method (Shahmoradi et al., 2018). Among Spanish physical 
therapy students, most of them prefer the combination of classical 
in-person teaching with e-learning (Escobio-Prieto et  al., 2021) 
known as blended learning (b-learning). In the case of north American 
dental care students, They consider that their clinical training has been 
impacted although most students seem to be comfortable with the 
technological adaptations in their curriculum (Hung et al., 2021).

For this reason, we think it is necessary to analyze the impact of 
the implementation of the b-learning method in the Physiotherapy 
degree at UEM on the knowledge and level of competence achieved 
by students. For this purpose, we  have selected the subject Basic 
Manual Therapy (BMT), a compulsory subject in the first-year, in 
which students acquire their initial understanding of the basics of 

physiotherapy: joint physiology, mobilizations, muscle and joint 
assessment and palpatory anatomy. In this subject, students are 
introduced to clinical reasoning, diagnosis and 
physiotherapeutic treatment.

This subject is a prerequisite for the Clinical Stays I (CS I) course, 
the initial exposure to real patients that students undergo in the 2nd 
year, enabling them to apply all the knowledge acquired in BMT.

The CS I course is carried out in different practice centers where 
students implement their theoretical and practical knowledge. Due to 
the characteristics of this subject, its evaluation system focuses on 
three fundamental pillars: clinical practice (considering palpation 
skills, basic therapeutic knowledge, relationship-communication with 
the environment, teamwork, interest in progress and critical 
reasoning), clinical history (evaluating the patient’s functional state, 
setting objectives and treatment planning, result evaluation, recording 
of information, critical reasoning), and reflective journaling (assessing 
the student’s evolution, reflection and analysis of the experience, 
contemplation of one’s emotions and their management) (Ruiz-López 
et al., 2015; Martiáñez Ramírez et al., 2016).

It should be noted that the competency design of BMT and CS I is 
completely aligned, since BMT is a prerequisite course for CS I that is 
higher-level course. This alignment exists not only at the competency 
level, but also in the contents developed in both subjects, since they 
are intertwined. Recent studies highlight the importance of a 
continuous vision of education, training, and practice, as well as 
competency development throughout the curriculum (Timmerberg 
et al., 2022).

Previous studies analyzing the satisfaction of physical therapist 
students with online methodologies during COVID-19 bring to the 
fore a lack of fulfillment, perhaps due to insufficient adaptation by 
lecturers, to the unexpected situation, or due to the loss of 
understanding of practical content during this time (Zhang et al., 
2020; Escobio-Prieto et al., 2021). Authors such as Mącznik et al. 
(2015) suggest that more studies are still needed to analyze the use of 
online technologies in teaching and learning in the field of 
physiotherapy (Mącznik et al., 2015).

This study was carried out with the idea of constantly improving 
the quality of clinical practices in the physiotherapy degree. Taking 
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into account that the number of hospitals and places available for 
physiotherapy students is limited, the possibility of performing part 
of their clinical training through on-line activities, representing 
blended learning, may be a good option. Before implementing these 
methodologies, we wanted to check that the student’s competency 
development would be at least as good as with face-to-face training.

For this reason, the first objective of this study is to evaluate the 
impact of b-learning developed on curricular adaptations implemented 
during the COVID-19 lockdown on the acquisition of competencies in 
the clinical practices, comparing the experiences of the exposed (E) 
group with those of the non-exposed (NE) group from the preceding 
year. To check whether the knowledge acquired in BMT during the 1st 
year could be transferred to the learning of CS I, the second objective is 
to correlate the CS I and BMT scores in the E and NE groups.

Materials and methods

Study design

This is a retrospective cohort study in a sample of physical therapy 
university students, conducted in accordance with Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) 
guidelines (von Elm et al., 2008).

Ethical approval and consent to participate

The study was conducted according to the guidelines of the 
Declaration of Helsinki, and was approved by the study protocol 
(CIPI/22.144) by the Institutional Ethics Committee of the European 
University of Madrid. Informed consent was obtained from all 
subjects and/or their legal guardians to participate in this study.

Settings and participants

Students were informed about the aim of the study, and an online 
Google Forms (Menlo Park, CA, USA) survey was emailed to all 
participants to obtain their informed consent. A total of 282 students 
provided their consent to participate in the study, of whom 117 
coursed Basic Manual Therapy (BMT) subject in 2018–2019 and 
Clinical Stays I (CS I) in 2019–2020. This cohort of students completed 
a regular study plan (non-exposed group, NE). The other 165 students 
took the BMT subject in 2019–2020 and during 2020–2021 they 
enrolled in CS I. This cohort underwent curricular adaptation due to 
the COVID-19 confinement (exposed group, E).

In NE group, 57% of students were men and 43% were women; 91 
of them were born after or in 1996, and 17 students were born before 
1997, establishing a line between students younger than 22 and 
students older than 22. 78% of students were under or equal to 22 years 
and 22% were over 22 years. On the E group, 45% were women and 
55% were men; 135 were born after or in 1996, and 30 students were 
born before 1997. 82% of students were under or equal to 22 years and 
18% of students were over 22 years. Students aged 22 and under, 
we believe that they will be more trained in hybrid learning, with the 
figure for both groups being similar.

Regarding socioeconomic status, all students studied at the 
European University of Madrid, a private university whose annual cost 
is estimated at €12,000. In this case, we can acknowledge that the 
majority of the students have a medium to high socio-economic status.

BMT is considered one of the core subject in first course. This 
course has a theoretical and a practical part. Each part has its 
evaluation with different tests and the evaluation process involves the 
expertise of five assessors, all possessing significant experience in the 
relevant field. The theoretical part contains the study of physiology of 
movement of the human body through traditional lectures and 
different activities. The practical part has learning outcomes that are 
focused on skill acquisition to implement palpatory anatomy, 
kinesitherapy, patient evaluation tests and preparation of the 
physiotherapy clinical history. These skills are developed through 
simulated practices performed by student peers. Because of this, this 
subject is important to skills acquisition related to clinical practice that 
will be necessary the next year in the CS I. CS I is taught in the second 
course. His learning outcomes are related to applying fundamental 
concepts given in previous subjects as BMT with real patients. In CS 
I the student has to acquire the skills and knowledge to prepare a 
treatment protocol and carry it out in the clinical setting, the ability to 
improve the application of physiotherapy techniques acquired and 
developed in the simulated practices in BMT, but in this case, with real 
patients. In addition, another learning outcomes are the capacity of 
reflection, and the elaboration of the physiotherapy clinical history 
with the real patient.

Implementation of curricular adaptation

The COVID-19 lockdown involved changing attendance from 
in-person teaching in the classroom to virtual synchronous teaching 
for both master classes and practical classes.

In the NE group practical classes and skills acquisition were based 
on paired learning where the teacher demonstrated the technique 
execution and the students repeated it with a colleague under 
supervision by role playing.

On the other hand, the E group needed curricular adaptations to 
be implemented. Changes in teaching were based on: transforming 
in-person learning into e-learning where teachers had to be helped by 
articulated dolls in order to allow structures to be mobilized and thus 
facilitate the understanding of the different kinesiotherapy 
manoeuvres, some demonstration videos on palpation of structures 
and muscle strength assessment were created so that students could 
watch them several times and thus reinforce learning, furthermore, 
technical skill sheets (in palpation, in kinesitherapy, and in diagnostic 
tests) were created to facilitate the skills acquisition and improve the 
manual dexterity. During the confinement period, a uniform approach 
was implemented where each teacher took responsibility for creating 
home-made models and using skeletons for practical lessons.

In order to ensure equity in access to practical teaching, additional 
measures were taken. Detailed video recordings were made during the 
conduct of the practical classes, and these materials were widely 
disseminated to all students equally. This strategy allowed every 
student, regardless of the specific group or teacher, to have access to 
consistent visual and practical content, thus contributing to a uniform 
learning experience.
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In group E students, in-person training was carried out by the 
teachers in the first semester of the second year, with the aim of 
complementing the practical training of the student within the 
b-learning developed. In this way, the acquisition of these learning 
outcomes was ensured before the start of clinical practice.

In line with learning activities, evaluation should be adapted to 
the situation. In this sense, the in-person theoretical test had to 
be transformed into online exams that guarantee the identity of the 
student. In-person practical exams, which were previously done in 
pairs with a teacher, had to be done individually and in the form of an 
online oral exam. The other assessable activities (anatomy worksheets, 
goniometry activity, etc.) continued to be delivered in the same way.

Outcome measures

Variables analyzed for this study were the global ordinary marks 
of BMT subject (that includes the theoretical exam, the practical 
exam, and some evaluable activities); and global ordinary mark of CS 
I and different evaluable items that take part in this CS I mark: global 
clinical practice marks (structural palpation skills, electrotherapy and 
basic therapy knowledge, relationship-communication with patient, 
relatives, and interdisciplinary team, teamwork, interest in progressing, 
critical thinking), clinical history (functional evaluation, objectives, 
assessment of results, recording of results, critical thinking), and 
reflective journaling (student progress, experiences analysis and 
reflection, own emotions and how to manage reflection).

The BMT theoretical exam consists of 30 multiple-choice 
questions scored out of 10 points. The practical exam is evaluated 
through a rubric that includes aspects of palpation, muscle balance, 
and passive and active kinesitherapy. This practical exam, in the 
presential mode, is developed by pairs of students who perform a 
palpation question, a muscle balance test, a passive kinesitherapy 
technique and an active kinesitherapy question, in a practical way on 
the partner’s body, while a teacher evaluates the execution of the 
techniques. The evaluable activities include goniometry, analysis of 
scientific articles and clinical cases that are scored on a scale of 0 to 10. 
On the other hand, both clinical practice, as well as the clinical history 
and the reflective diary and all their items, are evaluated using a rubric 
from 0 to 10 in which the degree of skills achievement of each item is 
evaluated. On the other side, the clinical practice items included: skills 
in palpation of structures, knowledge of electrotherapy and basic 
therapy (kinesitherapy, bandages, massage) and application to 
practice, communication with the patient, family and interdisciplinary 
team, teamwork, interest in progress and critical reasoning. The 
clinical history items included: critical reasoning, objectives and 
treatment planning, outcome evaluation, recording information. The 
items of the reflective journal were: student’s evolution, reflection and 
analysis of his experience and reflection on his own emotions and 
their management.

All the rubrics used were designed by a panel of experts following 
a rigorous methodology. The validation process included the following 
essential steps:

 1 Clearly defining the constructs and specific learning objectives 
for each test, guided by curriculum requirements.

 2 Conducting a thorough review of the literature related to the 
assessed areas to substantiate and support the validity of the 

tests. The Canadian Assessment of Clinical Performance scale 
(Mori et al., 2016) was used as a reference for competency 
acquisition in clinical practice subjects in the physiotherapy 
program, evaluating aspects such as objective assessment, 
intervention effectiveness, treatment strategy, subjective 
evaluation, interprofessional relationships, conflict 
management, legal/ethical requirements, and communication 
skills. Additionally, the scale for assessing teamwork, 
proactivity, and clinical reasoning from the study by Cruz and 
colleague was utilized (Cruz et al., 2012).

 3 Developing test items through consensus, with each item 
evaluated by experts who assigned scores ranging from 0 to 10. 
Only items with an average score exceeding 8 were included.

 4 Due to the exceptional circumstances and the need to adapt 
quickly, formal pilot tests were not conducted, and there were 
no statistical tests of instrument validity and reliability. 
However, continuous adjustments and improvements were 
made in response to feedback received during the 
implementation of the assessment tests.

 5 The rubrics were administered individually and following a 
specific protocol to guarantee uniformity in the application.

Statistical analysis

Measures of central tendency, dispersion and position were used to 
report the descriptive data. Prior to the inferential analysis, the 
Kolmogorov–Smirnov test was applied to contrast the hypothesis of 
normality of the population, and we assumed that data are not normally 
distributed as p values are less than 0.05. Separate Mann–Whitney U tests 
were performed to find out differences in BMT and CS I marks between 
groups (E vs. NE). Finally, the Spearman’s test was performed in each 
group to verify if there was correlation between the CS I and the BMT 
scores. A significant difference and correlation were accepted when 
p < 0.05. The data was analyzed with the SPSS statistical software.

Data availability

The data associated with the paper are not publicly available but 
are available from the corresponding author on reasonable request. If 
you need more information, you can write to corresponding author: 
a.bermejofranco@gmail.com.

Results

A descriptive outcome analysis was carried out for the BMT 
subject in both analysis groups (Table 1). This analysis found that the 
measures of central tendency (i.e., mean, median, mode, minimum 
and maximum) are similar between the groups E and NE to the 
curricular adaptations by COVID-19. The same occurs for the 
standard deviation as a measure of data dispersion and for the 
percentiles as a measure of position. It is important to note that only 
25% of the students in both groups achieved a mark above 8.0 points.

On the other hand, in the analysis of the descriptive results for the 
subject CS I (Table 2) in both analysis groups, it was observed that the 
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measures of central tendency (i.e., mean, median, mode, minimum 
and maximum) were similar in both groups. The standard deviation 
was also similar between the two groups. Concerning CS I grades in 
the ordinary evaluation, the NE group had a minimum overall grade 
of 4 points compared to the E group, which had a minimum grade of 
5.4 points. In both groups, only 25% passed the grade of 9.15 points.

According to the results of the Mann–Whitney U test no 
statistically significant difference was found between median of the 
groups in the BMT marks [U(E = 165, NE = 117) = 9,286, z = −0.546, 
p = 0.585] and CS I marks [U(E = 165, NE = 117) = 9,600, z = −0.078, 
p = 0.938] (Tables 1, 2).

When comparing the CS I components, there were no statistically 
significant differences in the Clinical Practice and Clinical History 
medians between groups (p > 0.05) (Table  2). However, there were 
differences in the Reflective Journaling marks [U(E = 165, 

NE = 117) = 7770.5, z = −2.796, p = 0.005] (Table  2), as well in item 1 
(Student Progress) of this Reflective Journaling [U(E = 165, 
NE = 117) = 7216.5, z = −3,668, p = 0.000] (Figure 1). As can be seen in 
Table 2, the Reflective Journaling mark of the E group (Mdn = 8.300) was 
higher than NE group (Mdn = 8.000), while the item 1 mark also was 
higher in the E group (Mdn = 9.000) than NE group (Mdn = 8.000) 
(Figure 1). In item 2 [U(E = 165, NE = 117) = 8516.5, z = −1.701, p = 0.089] 
and item 3 [U(E = 165, NNE = 117) = 8403.5, z = −1.867, p = 0.062] there 
were not statistically significant between groups (Figure 1).

Table 3 shows the results of the correlations between the ordinary 
grade of the two subjects in the NE students. A low and positive 
correlation (p < 0.05) was found between the ordinary BMT marks and 
the ordinary CS I marks, as well as with the reflective journaling mark, 
a component of the CS I marks. On the other hand, all items of the 
clinical practice and clinical history components correlated positively 
with the ordinary CS I total scores, and this correlation was strong. 
However, the reflective journaling scores, as well as two of its three 
items, did not correlate with the ordinary CS I scores.

In the case of E group, a similarly low and positive correlation 
(p < 0.05) was found between the ordinary BMT scores and the 
ordinary CS I total scores. The BMT scores also correlated with two of 
the six items of the clinical practice component, and with the clinical 
history component scores and three of its five items. On this occasion 
the BMT scores did not correlate with the reflective journaling scores 
(Table 4).

In this group, also all items of the clinical practice and clinical 
history components showed a strong positive correlation with the 
overall CS I scores, while the reflective journaling scores and none of 
its items correlated with the CS I scores (Table 4).

Discussion

This study reveals that curricular adaptations carried out during 
COVID-19 pandemic in the E group did not show a statistically 
significant difference concerning to NE group. Furthermore, results 

TABLE 2 Descriptive results for CS I marks.

Non-exposed group Exposed group

Ordinary 
marks

Clinical 
practice

Clinical 
history

Reflective 
journaling

Ordinary 
marks

Clinical 
practice

Clinical 
history

Reflective 
journaling

N Valid 

values

117 117 117 117 165 165 165 165

Missing 

values

48 48 48 48 0 0 0 0

Mean 8.3731 8.503 8.391 7.657 8.4236 8.428 8.507 8.130

Median 8.5900 8.800 8.600 8.000 8.4700 8.500 8.600 8.300

Mode 7.00a 10.0 10.0 10.0 9.00 10.0 9.0 9.0

Std. deviation 1.09406 1.1762 1.2708 1.5178 0.98971 1.1309 1.0732 1.3168

Minimum 4.00 4.9 5.0 5.0 5.40 5.2 5.0 2.0

Maximum 10.00 10.0 10.0 10.0 10.00 10.0 10.0 10.0

Percentile 25 7.6700 7.750 7.650 6.500 7.8750 7.700 8.000 7.200

50 8.5900 8.800 8.600 8.000 8.4700 8.500 8.600 8.300

75 9.2700 9.500 9.400 8.700 9.1500 9.300 9.300 9.000

aMultiple modes exist. The smallest value is shown.

TABLE 1 Descriptive results for BMT marks.

BMT marks

Non-
exposed 

group

Exposed 
group

N Valid values 117 165

Missing values 48 0

Mean 7.0845 7.0475

Median 7.7000 7.7000

Mode 4.00 4.00

Std. deviation 1.89167 1.77911

Minimum 3.00 4.00

Maximum 9.85 9.63

Percentile 25 6.2550 6.3500

50 7.7000 7.7000

75 8.5000 8.4000
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between marks in both cases (E and NE group) are correlated between 
groups in BMT and CS I. It means that in both cases, BMT marks 
obtained for students have association with the corresponding CS 
I marks.

When comparing the CS I components, there were no statistically 
significant differences in the Clinical Practice and Clinical History 

medians; however, improvements were found in the scores of the 
Reflective Journaling marks, as well in item 1 (Student Progress) of 
Reflective Journaling. The rest of the items did not show statistically 
significant differences. The statistically significant differences shown 
in the reflective journal section may be attributed to the E group 
having slightly higher means than the NE group, indicating that 

FIGURE 1

Descriptive results for the marks of the reflective journaling items. 0: Non-exposed group; 1: Exposed group.
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students may have developed a higher level of reflective character due 
to the situation.

The reviewed studies describe that COVID-19 and the adopted 
policies have important effects on health professions education, 
impacting on aspects such as teaching methods, educational 
outcomes, health professions education research and the well-being of 
students, teachers and school (Rabe et al., 2020). However, the present 
study reveals that no significant differences in student learning were 
observed in the core subjects of BMT and CS I, but it should be noted 
that this may have been due to the type of adaptation made in the 
teaching method and the consequent adaptation of student 
assessment. Another possible explanation could be that the training 
was well assimilated and with more consistent time and effort 
participants might have developed better competency, but it could not 
be assessed, what could be considered a limitation of the current study 
(Adje et al., 2023).

Based on these results, authors as Adje et al. (2023), described that 
including online learning and training as webinars, self-learning 
sessions assisted by online materials and tasks as we did in E group 
viewing of videos, the completion of technical skills worksheets and 
the use of articulated dolls, is used to train and equip participants with 
knowledge. In our case, we can suppose that b-learning in the BMT 
subject allowed the development of learning outcomes in group E, 

similar to group NE. This fact suggests that the adaptations made could 
be correct and adequate for the development of the knowledge and 
competences required in each of these subjects (Escobio-Prieto 
et al., 2021).

The students in the E group improved their reflective capacity 
assessed in the CS I subject compared to the NE group, as they showed 
higher scores, both in the overall score of the reflective journaling and 
in its different items. It could be  argued that the adjustments 
necessitated by the COVID-19 pandemic in training may have 
impacted the development of competencies associated with reflection. 
On the other hand, the context experienced by everyone and the harsh 
reality of the extreme health situation had an impact on mental health, 
also in students (Rabe et al., 2020; Bermejo-Franco et al., 2022). This 
fact could awaken the students’ search for answers, thus increasing 
their capacity for reflection compared to the NE group.

As for the reflective journaling scores of both groups, it is worth 
noting that there are statistically significant differences between the 
groups. As mentioned above, and about the descriptive analysis in 
Table 2, the scores obtained between the different groups vary about 
a mean of 0.5 points in this evaluable aspect. The reflective nature 
that the students were able to acquire in the face of an adverse 
situation such as the one experienced during COVID-19 may have 
motivated this development in their reflective capacity, which is why 

TABLE 3 Results of correlations in the NE group (BMT 2018–2019 and CSI 2019–2020).

Spearman’s Rho Non-exposed group

BMT marks (n  =  117) CS I marks (n  =  117)

Correlation coefficient Sig. (two-
sided)

Correlation coefficient Sig. (two-
sided)

BMT marks 1 0.206 0.026

CS I marks 0.206 0.026 1

Clinical practice 0.132 0.155 0.951 0.000

Structural palpation skills 0.161 0.085 0.885 0.000

Electrotherapy and basic therapy 

knowledge
0.155 0.096 0.870

0.000

Relationship-communication with 

patient, relatives, and 

interdisciplinary team

0.062 0.51 0.823

0.000

Teamwork 0.119 0.205 0.882 0.000

Interest in progressing 0.142 0.127 0.897 0.000

Critical thinking 0.105 0,262 0.892 0.000

Clinical history 0.17 0.068 0.899 0.000

Functional evaluation 0.178 0.056 0.884 0.000

Objectives 0.16 0.085 0.867 0.000

Assessment of results 0.178 0.056 0.860 0.000

Recording of results 0.145 0.119 0.823 0.000

Critical thinking 0.152 0.102 0.873 0.000

Reflective journaling 0.234 0.011 0.159 0.087

Student progress 0.213 0.021 0.121 0.193

Experiences analysis and reflection 0.228 0.013 0.197 0.034

Own emotions and how to manage 

reflection
0.203 0.028 0.143 0.124
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statistically significant differences were observed between the E 
group and the NE group. Authors as Pock and colleague described 
that coronavirus positively impacts on education in general, 
providing students with experiences that lead to increased 
adaptability, flexibility and resilience-essential skills for medical 
personnel that could have influenced these grades (Pock et al., 2020). 
On the other hand, the increase in the experience of internal tutors 
could have also influenced the feedback provided to students, 
potentially positively impacting their reflective thinking (Omer and 
Abdularhim, 2017; Qureshi, 2017). However, there are different 
factors that have not been analyzed and it would be advisable to 
investigate, such as: the student’s lack of confidence in their academic 
tutor, the existing barrier between teacher and student, the type of 
feedback provided, or the use of specific tools to address areas of 
improvement related to students’ reflective thinking (Tawanwongsri 
and Phenwan, 2019).

In the NE group of students, a weak but statistically significant 
correlation was noted between the BMT score and CS I, particularly 
in items related to reflection. However, no correlation was observed 
with items related to clinical practice and clinical history in this 
instance. It would be  expected that, with the simultaneous 
development of competences in both subjects, the BMT grades would 
be  directly correlated with clinical practice and clinical history; 
however, this is not the case in the NE group.

Therefore, an adaptation in the training activities and teaching 
methodologies entails the need to adapt the assessment systems 
(Duarte, 2012). Although no significant differences are observed in 
the grades of the two groups, there is a tendency for the NE group to 
obtain slightly lower grades in the final CS I marks. The experience 
from previous years suggests that in-person assessment systems for 
the BMT subject are more complex for students, as they have to 
be assessed in-person with a teacher, as opposed to the possibility 
offered to the E students to be assessed online, where taking the exam 
in a secure environment (such as at home) or in front of a device that 
creates distance from the teacher could have influenced the results. 
Authors as Hakami (2021) showed better results in the final theory 
exam of dental students for those groups who take the exam online 
than those who take it in-person with the same content and assessment 
test. Studies that analyze the student’s psycho-physiological response 
to in-person tests show that this type of test generates an autonomous 
anticipatory stress and anxiety response (Ramírez-Adrados et  al., 
2020). In addition, other studies show that students have a greater 
preference for electronic tests over traditional paper-based tests 
(Mahaffey, 2018). Alternatively, authors like Abbasi et  al. (2020) 
explored the perceptions and satisfaction of e-learning among health 
science students. Their study revealed that a majority of students 
expressed dissatisfaction with the utility of an e-learning platform for 
enhancing clinical and technical skills. Nevertheless, additional 

TABLE 4 Results of correlations in E group (BMT 2019–2020 and CS I 2020–2021).

Spearman’s Rho Exposed group (2019–2020)

BMT marks (n  =  165) CS I marks (n  =  165)

Correlation coefficient Sig. (bilat) Correlation Coefficient Sig. (bilat)

BMT marks 1 0.170 0,029

CS I marks 0.170 0.029 1

Clinical practice 0.106 0.177 0.940 0.000

Structural palpation skills 0.175 0.025 0.874 0.000

Electrotherapy and basic therapy 

knowledge
0.156 0.046 0.897

0.000

Relationship-communication with 

patient, relatives, and 

interdisciplinary team

0.049 0.535 0.848

0.000

Teamwork 0.025 0.748 0.860 0.000

Interest in progressing 0.070 0.371 0.870 0.000

Critical thinking 0.125 0.109 0.884 0.000

Clinical history 0.167 0.032 0.860 0.000

Functional evaluation 0.176 0.024 0.835 0.000

Objectives 0.141 0.071 0.813 0.000

Assessment of results 0.166 0.033 0.795 0.000

Recording of results 0.146 0.061 0.808 0.000

Critical thinking 0.173 0.026 0.816 0.000

Reflective journaling 0.071 0.361 0.092 0.237

Student progress 0.104 0.185 0.116 0.138

Experiences analysis and reflection 0.058 0.457 0.084 0.281

Own emotions and how to manage 

reflection
0.075 0.338 0.079 0.314
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research across diverse specialties is essential to comprehensively 
gauge the influence of e-learning on students’ overall performance, 
encompassing assessments and clinical competency outcomes.

The adaptations made in these subjects during the pandemic 
increased the activities of clinical cases and online simulated practice, 
with technological support. This facilitated a seamless adaptation in 
both training activities and assessment systems, in accordance with 
recommendations from various authors (Rabe et al., 2020; Escobio-
Prieto et al., 2021) provided valuable insights into transitioning to 
online teaching during the COVID-19 pandemic, emphasizing the 
importance of not transforming entire lectures into videos.

Similarly, in the E students’ group, a significant relationship was 
found between the scores obtained in the BMT and those achieved in 
the overall CS I. This relationship is preserved in the clinical history 
and clinical practice items, but is not maintained in the reflective 
journaling items. This could because the reflective journaling scores 
of the E group were significantly higher than those of the BMT subject. 
The COVID-19 situation may have increased the reflective nature of 
the students’, leading to this lack of correlation between the BMT and 
reflective journaling scores.

Authors like Nicholls et  al. (2016) have emphasized that the 
primary impact of the COVID-19 pandemic on health profession 
education institutions focused on psychomotor outcomes in the 
curriculum, particularly those further developed through clinical 
practice within CS I. Professions that emphasize skill development, 
such as physical therapy, encounter more challenges compared to 
those that concentrate on cognitive outcomes (Tawanwongsri and 
Phenwan, 2019). The presented results suggest the necessity to 
strengthen the approach to students’ reflective thinking competence 
in courses preceding the clinical internship, as it directly 
influences CS I.

This would be  the case: our study investigates the outcomes 
obtained in the physical therapy degree, a profession with a strong 
practical focus on the development of psychomotor skills and abilities. 
The results of this study revealed no significant differences between 
the E group of students exposed to adaptations and those in the NE 
group, particularly in the grades obtained in a subject such as BMT, 
which centers on manual skills and abilities. The observed results in 
the E group could be attributed to the blended learning (b-learning) 
approach, incorporating the use of videos, completion of technical 
skills worksheets, utilization of articulated dolls, and in-person classes 
where manual dexterity was cultivated before engaging in CS I.

In the early stages of their education, students often require more 
guidance and supervision from their teachers. As a result, they believe 
that classes emphasizing practical aspects should predominantly take 
place in person. This perspective aligns with findings from a study 
conducted in Australia (Shahmoradi et al., 2018), where undergraduate 
students expressed a preference for in-person classes over 
online methods.

Some researchers think that online teaching has presented 
learning difficulties due to the lecturers’ limitations in terms of 
technical knowledge and the little institutional support provided. The 
study by Puljak et al. (2020) disagrees, presenting results where the 
majority of students were satisfied with the exclusive online learning, 
and the consequent accommodation of the institution’s staff. However, 
in the study by Escobio-Prieto and colleague, the majority of 
participants preferred the combination of in-person and online 
learning (Escobio-Prieto et al., 2021). Recent studies support the use 

of b-learning methodologies as a viable way to develop the clinical 
competencies of undergraduate students by adapting teaching 
methods to the context and needs of the students (Ruiz-Ruiz 
et al., 2023).

In addition to the limitations previously outlined, this study is 
constrained by being conducted at only one physical therapy school 
and having a retrospective design. Exploring various curricular 
adaptations in different schools or conducting a multicenter study 
could have yielded more diverse and compelling data. Moreover, the 
findings presented in this study capture only a moment in time. The 
pandemic context may have influenced the results, considering 
various factors related to the physical and mental well-being of 
students and teachers, as well as accessibility constraints to educational 
resources, among others. On the other hand, despite a rigorous expert 
validation process of the rubrics used, it would have been desirable to 
complement this validation with statistical analyses of internal 
consistency. Despite this methodological limitation, we believe that 
the instruments had acceptable validity because adjustments were 
made to the rubrics in response to feedback from students and 
teachers. The study also faces a significant drawback as it has not 
examined reliability. It would have been beneficial to assess the 
consistency and stability of scores across different evaluators (inter-
rater), within the same evaluator (intra-rater), and within evaluations 
of the same students (intra-subject).

To address these limitations and enhance the robustness of future 
research, it is essential to undertake longitudinal studies. These studies 
should analyze the differences between b-learning and in-person 
education systems in terms of students’ skill acquisition and their 
impact on the clinical practice of health professions. Conducting such 
studies in more controlled settings and prospectively would contribute 
to improving the reproducibility of the results.

Conclusion

In summary, this study shows that curricular adaptations in 
teaching (transforming in-person learning into virtual learning where 
teachers had to be  helped by articulated dolls in order to allow 
structures to be mobilized, demonstrative videos and technical skill 
sheets to easily the skills acquisition) and evaluation systems (online 
exams that guarantee the identity of the student) during the b-learning 
implementation in the BMT subject, conducted amid the COVID-19 
lockdown for first-year physical therapy students, did not adversely 
affect their overall performance in the clinical stays of the second year. 
The primary differences between groups are associated with the 
acquisition of reflective journaling skills, showing a stronger 
correlation with BMT scores in the E group compared to the NE group, 
perhaps influenced by the pandemic situation or the blended learning 
approach, which could amplify the reflective nature of learners. Due 
to limitations in terms of the validity and reliability of the utilized 
rubrics, it is advisable to interpret the results cautiously, and decisive 
conclusions should not be drawn based solely on them.

Contributions to the literature

 • Implemented adaptations based on blended learning in the Basic 
Manual Therapy subject allowed the development of learning 
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outcomes in group E, similar to group NE, in physical 
therapy students.

 • Blended learning, based on the use of videos, the completion of 
technical skills worksheets, the use of articulated dolls and 
in-person classes where manual dexterity was developed prior to 
the Clinical Stays I, could be  correct and adequate for the 
development of the knowledge and competences required in the 
management of the real patient.

 • Main differences between groups are related to skills acquisition 
of reflective journaling items, being more correlated with Basic 
Manual Therapy marks in E group with regard to the NE group, 
perhaps due to the pandemic situation. And it could be due to the 
blended learning, which could increase the reflective nature of 
the students.

 • Knowing other types of curricular adaptations carried out in 
other schools or a multicenter study would have provided more 
interesting data.

Author’s note

This paper has been reviewed by antiplagiarism Turnitin program 
that guarantees the originality of the manuscript.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by European 
University of Madrid (CIPI/22.144). The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

AB-F: Methodology, Supervision, Writing – original draft, Writing 
– review & editing, Resources. MG-A: Formal analysis, Methodology, 
Software, Writing – review & editing. RD-M-C: Conceptualization, 
Validation, Writing – original draft, Visualization. LG-F: 
Conceptualization, Data curation, Writing – review & editing. BR-R: Data 
curation, Investigation, Resources, Validation, Writing – original draft. 
RP-Á: Formal analysis, Funding acquisition, Project administration, 
Writing – review & editing. ARA-G: Formal analysis, Investigation, 
Methodology, Project administration, Resources, Writing – original draft.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

The authors thank all those who have participated in the study for 
their collaboration.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
Abbasi, S., Ayoob, T., Malik, A., and Memon, S. I. (2020). Perceptions of students 

regarding E-learning during Covid-19 at a private medical college. Pak. J. Health Sci. 36, 
S57–S61. doi: 10.12669/pjms.36.COVID19-S4.2766

Adje, M., Steinhäuser, J., Laekeman, M., and Rogan, S., and Karstens, S. (2023). 
Evaluation of a blended learning approach on stratified care for physiotherapy bachelor 
students. BMC Medical Education. 23:545. doi: 10.1186/s12909-023-04517-5

Bermejo-Franco, A., Sánchez-Sánchez, J. L., Gaviña-Barroso, M. I., 
Atienza-Carbonell, B., Balanzá-Martínez, V., and Clemente-Suárez, V. J. (2022). Gender 
differences in psychological stress factors of physical therapy degree students in the 
COVID-19 pandemic: a cross-sectional study. Int. J. Environ. Res. Public Health 19:810. 
doi: 10.3390/ijerph19020810

Cruz, E. B., Moore, A. P., and Cross, V. (2012). A qualitative study of physiotherapy 
final year undergraduate students’ perceptions of clinical reasoning. Man. Ther. 17, 
549–553. doi: 10.1016/j.math.2012.05.013

Duarte, S. R. (2012). Evaluación de la aplicación del modelo pedagógico de UEM 
personal a estudios universitarios de grado y postgrado en modalidad online, 
Universidad Europea de Madrid. Available at: http://purl.org/dc/dcmitype/Text and 
https://dialnet.unirioja.es/servlet/tesis?codigo=81186

Escobio-Prieto, I., Sobrino-Sánchez, R., Mingorance, J. A., García-Marín, M., 
Matas-Terrón, A., and Albornoz-Cabello, M. (2021). Analysis of the satisfaction degree 

of students at Spain’s physiotherapy universities in relation to online teaching during the 
COVID-19 pandemic. Sustainability 13:24. doi: 10.3390/su132413628

Ferrel, M. N., and Ryan, J. J. (2020). The impact of COVID-19 on medical education. 
Cureus 12:e7492. doi: 10.7759/cureus.7492

Hakami, Z. (2021). Comparison between virtual and traditional learning methods for 
orthodontic knowledge and skills in dental students: a quasi-experimental study. 
Healthcare 9:1092. doi: 10.3390/healthcare9091092

Hung, M., Licari, F. W., Hon, E. S., Lauren, E., Su, S., Birmingham, W. C., et al. (2021). 
In an era of uncertainty: impact of COVID-19 on dental education. J. Dent. Educ. 85, 
148–156. doi: 10.1002/jdd.12404

Mącznik, A. K., Ribeiro, D. C., and Baxter, G. D. (2015). Online technology use in 
physiotherapy teaching and learning: a systematic review of effectiveness and users’ 
perceptions. BMC Med. Educ. 15:160. doi: 10.1186/s12909-015-0429-8

Mahaffey, A. L. (2018). Interfacing virtual and face-to-face teaching methods in an 
undergraduate human physiology course for health professions students. Adv. Physiol. 
Educ. 42, 477–481. doi: 10.1152/advan.00097.2018

Martiáñez Ramírez, N. L., Terrón López, M. J., Gallego Izquierdo, T., Álvarez 
Comino, M. J., Rubio Alonso, M., and Hernando Jeréz, M. A. (2016). Competencias en 
las prácticas clínicas en ciencias de la salud: Guía de estrategias y recursos para su 

https://doi.org/10.3389/feduc.2023.1303952
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.12669/pjms.36.COVID19-S4.2766
https://doi.org/10.1186/s12909-023-04517-5
https://doi.org/10.3390/ijerph19020810
https://doi.org/10.1016/j.math.2012.05.013
http://purl.org/dc/dcmitype/Text
https://dialnet.unirioja.es/servlet/tesis?codigo=81186
https://doi.org/10.3390/su132413628
https://doi.org/10.7759/cureus.7492
https://doi.org/10.3390/healthcare9091092
https://doi.org/10.1002/jdd.12404
https://doi.org/10.1186/s12909-015-0429-8
https://doi.org/10.1152/advan.00097.2018


Bermejo-Franco et al. 10.3389/feduc.2023.1303952

Frontiers in Education 11 frontiersin.org

desarrollo y evaluación. Panamericana. Available at: https://abacus.universidadeuropea.
com/handle/11268/5114

Mori, B., Norman, K. E., Brooks, D., and Herold, J., and Beaton, D. E. (2016). Evidence 
of Reliability, Validity, and Practicality for the Canadian Physiotherapy Assessment of 
Clinical Performance. Physiother. Can. 68, 156–169. doi: 10.3138/ptc.2014-43E

Nicholls, D., Sweet, L., Muller, A., and Hyett, J. (2016). Teaching psychomotor skills 
in the twenty-first century: revisiting and reviewing instructional approaches through 
the lens of contemporary literature. Med. Teach. 38, 1056–1063. doi: 
10.3109/0142159X.2016.1150984

Omer, A. A., and Abdularhim, M. (2017). The criteria of constructive feedback: The 
feedback that counts. J. Health Specialties. 5:45. doi: 10.4103/2468-6360.198798

Papalexopoulos, P., Verevi, A., Tzatzakis, V., Balkamou, S., and Vavougios, D. (2021). 
Adaptations in science teaching for students with mobility problems after the pandemic 
of Corona-virus disease 2019. US China Educ. Rev. A 11, 164–171. doi: 
10.17265/2161-623X/2021.04.003

Pock, A. R., Williams, P. M., Maranich, A. M., Landoll, R. R., Witkop, C. T., 
Reamy, B. V., et al. (2020). Curricular change and resiliency in the era of coronavirus 
(COVID-19): the Uniformed Services University of the Health Sciences (USU) 
experience. Mil. Med. 186, 212–218. doi: 10.1093/milmed/usaa491

Puljak, L., Čivljak, M., Haramina, A., Mališa, S., Čavić, D., Klinec, D., et al. (2020). 
Attitudes and concerns of undergraduate university health sciences students in Croatia 
regarding complete switch to e-learning during COVID-19 pandemic: a survey. BMC 
Med. Educ. 20:416. doi: 10.1186/s12909-020-02343-7

Qureshi, N. S. (2017). Giving effective feedback in medical education. Obstet. Gynecol. 
19, 243–248. doi: 10.1111/tog.12391

Rabe, A., Sy, M., Cheung, W. Y. W., and Lucero-Prisno, D. E. (2020). COVID-19 and 
Health Professions Education: A 360° View of the Impact of a Global Health Emergency. 
MedEdPublish (2016). 9:148. doi: 10.15694/mep.2020.000148.1

Ramírez-Adrados, A., Fernández-Martínez, S., Martínez-Pascual, B., Gonzalez-
de-Ramos, C., Fernández-Elías, V. E., and Clemente-Suárez, V. J. (2020). 
Psychophysiological stress response of physiotherapy last year students in his final 
degree dissertation. Physiol. Behav. 222:112928. doi: 10.1016/j.physbeh.2020.112928

Ruiz-López, M., Rodriguez-García, M., Villanueva, P., Márquez-Cava, M., 
García-Mateos, M., and Ruiz-Ruiz, B. (2015). The use of reflective journaling as a 
learning strategy during the clinical rotations of students from the faculty of health 
sciences: An action-research study. Nurse Educ. Today. 35. doi: 10.1016/j.
nedt.2015.07.029

Ruiz-Ruiz, B., García-Arrabé, M., del Prado-Álvarez, R., Bermejo-Franco, A., Diaz-
Meco Conde, R., and González-Fernández, L. (2023). Competence Development in an 
Undergraduate Physiotherapy Internship Program during the COVID-19 Pandemic: A 
Blended Learning Approach. Sustainability. 15:12052 doi: 10.3390/su151512052

Shahmoradi, L., Changizi, V., Mehraeen, E., Bashiri, A., Jannat, B., and Hosseini, M. 
(2018). The challenges of E-learning system: higher educational institutions perspective. 
J. Educ. Health Promot. 7:116. doi: 10.4103/jehp.jehp_39_18

Tawanwongsri, W., and Phenwan, T. (2019). Reflective and feedback performances on 
Thai medical students’ patient history-taking skills. BMC Med. Educ. 19:141. doi: 
10.1186/s12909-019-1585-z

Timmerberg, J. F., Chesbro, S. B., Jensen, G. M., Dole, R. L., and Jette, D. U. (2022). 
Competency-Based Education and Practice in Physical Therapy: It’s Time to Act! Phys. 
Ther. 102:pzac018. doi: 10.1093/ptj/pzac018

von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Gøtzsche, P. C., 
Vandenbroucke, J. P., et al. (2008). The strengthening the reporting of observational 
studies in epidemiology (STROBE) statement: guidelines for reporting observational 
studies. J. Clin. Epidemiol. 61, 344–349. doi: 10.1016/j.jclinepi.2007.11.008

Zhang, W., Wang, Y., Yang, L., and Wang, C. (2020). Suspending classes without 
stopping learning: China’s education emergency management policy in the COVID-19 
outbreak. J. Risk Financial Manage. 13:55. doi: 10.3390/jrfm13030055

https://doi.org/10.3389/feduc.2023.1303952
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://abacus.universidadeuropea.com/handle/11268/5114
https://abacus.universidadeuropea.com/handle/11268/5114
https://doi.org/10.3138/ptc.2014-43E
https://doi.org/10.3109/0142159X.2016.1150984
https://doi.org/10.4103/2468-6360.198798
https://doi.org/10.17265/2161-623X/2021.04.003
https://doi.org/10.1093/milmed/usaa491
https://doi.org/10.1186/s12909-020-02343-7
https://doi.org/10.1111/tog.12391
https://doi.org/10.15694/mep.2020.000148.1
https://doi.org/10.1016/j.physbeh.2020.112928
https://doi.org/10.1016/j.nedt.2015.07.029
https://doi.org/10.1016/j.nedt.2015.07.029
https://doi.org/10.3390/su151512052
https://doi.org/10.4103/jehp.jehp_39_18
https://doi.org/10.1186/s12909-019-1585-z
https://doi.org/10.1093/ptj/pzac018
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.3390/jrfm13030055

	Toward enhanced competence acquisition in clinical practice: implementing blended learning for physical therapy students
	Introduction
	Materials and methods
	Study design
	Ethical approval and consent to participate
	Settings and participants
	Implementation of curricular adaptation
	Outcome measures
	Statistical analysis

	Data availability
	Results
	Discussion
	Conclusion
	Contributions to the literature
	Author’s note
	Data availability statement
	Ethics statement
	Author contributions

	References

