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Background
More than a century after the initiation of the medical 

education revolution (Flexner, 2002), we are again enter-
ing into a period of transformation at an international level. 
Future professionals in health sciences, particularly in medi-
cine, should be educated to mobilize and apply knowledge, 
work collaboratively, manage their continuing self-learning, 
develop critical thinking and leadership skills, create knowl-
edge, exercise their professions with social sensitivity, and 
show a professional attitude along with ethical and commit-
ted behavior in the care of their patients.

In response to the current educational needs of future 
health science professionals, various learning approaches 
have been implemented as formative strategies to guide 

students in developing the necessary competencies to prac-
tice their professions. One of these strategies involves the use 
of didactic techniques such as problem-based learning (PBL). 

Since its introduction in the 1960s, this technique has 
mainly been extended to health disciplines. PBL’s popular-
ity arose when the McMaster University Faculty of Health 
Sciences inserted innovative educational strategies through-
out its three-year curriculum (Barrows, 1996). Since then, 
PBL has been incorporated in class as a way for the learner to 
become active and engaged with the learning process. It was 
understood that individual and collective prior knowledge 
could ease learners to make sense of the phenomena involved 
in a complex health situation. Additionally, it was also pos-
sible to provoke engagement in peer learning through small-
group discussions and consolidate their learning through 
reflective writing (Yew & Goh, 2016). However, PBL’s most 
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com
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they graduate.

Five specialized databases and five 
m

edical education journals w
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Studies w
ere included in the review

 
only if they m

et the follow
ing 

criteria:

(a) PBL w
as a teaching m

ethod in 
the school of m

edicine.

(B) Physician com
petencies w

ere 
assessed after graduation and 
against a control group of graduates 
taught in curricula using traditional 
m

ethods.

A
 selection process w

as carried 
out, arriving at a final analysis of 
13 studies: four from

 the U
nited 

States, three from
 C

anada, three 
from

 Britain, tw
o from

 the N
ether-

lands, and one from
 Australia.

Evidence is provided that the use of 
PBL in m

edical school has positive 
effects on the developm

ent of post-
graduation m

edical com
petencies, 

especially in the social and cogni-
tive dim

ensions. 

A
fter conducting a m

eta-analysis, 
there w

as little robust evidence that 
PBL w

ould have an adverse effect 
on acquiring know

ledge. H
ow

ever, 
strong evidence w

as found that 
such a m

ethod has positive effects 
on the application of know

ledge.
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education.
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explain how
 learning is prom

oted 
through the use of PBL:

(a) Elaborative activation

(b) Situational interest
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e effects of various support strate-

gies used in PBL are analyzed, and 
a series of short studies are car-
ried out using a m

icro analytical 
m

ethodology.
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It is stipulated that PBL seem
s to 

have substantial effects on learn-
ing and perform

ance com
pared to 

m
ethodologies that are not based 

on problem
-solving and w

hen 
students are not encouraged to use 
their previous know

ledge.

Th
ese findings seem

 to vary w
ith 

those of com
parative curricular 

studies that generally do not report 
PBL having better results than 
those of conventional training 
m

ethods.
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assab et al., 2019; Srinivasan et al., 2007; Yadav et al., 2011)
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C
om

paring prob-
lem

-based learning 
w

ith case-based 
learning: Effects of 
a m

ajor curricular 
shift at tw

o institu-
tions (Srinivasan et 
al., 2007)

Th
e opinion of 

m
edical students 

and professors 
concerning the 
com

parison of 
the use of PBL vs. 
case-based learn-
ing (C

BL).

D
uring three years, m

edical schools 
at the U

niversity of C
alifornia, Los 

A
ngeles (U

C
LA

) and the U
niversity 

of C
alifornia, D

avis (U
C

D
) changed 

second- and third-year courses in 
PBL form

ats to case-based learning 
(C

BL). Ten m
onths later, students 

and professors w
ho had partici-

pated in both curricula com
pleted 

a 24-item
 questionnaire on their 

perceptions of PBL and C
BL, as w

ell 
as the perceived benefits of each 
form

at.

Students and professors over-
w

helm
ingly preferred the C

BL 
m

ethod. It w
as identified that in 

this form
at they m

ade com
para-

tively better use of tim
e, experi-

enced few
er unfocused tangents, 

and decreased external w
ork.

A
ccording to the m

ajority opinion 
of the teachers, it w

as thought that, 
w

hile C
BL offered the opportunity 

to apply the skills learned, PBL 
offered m

ore opportunity for the 
application of problem

-solving 
skills in the session.

In com
parison, m

ost teachers con-
sidered that PBL w

as advantageous 
only in tw

o areas:

1. It em
phasized independent 

learning.

2. It fosters self-directed learning.

PBL has been prom
oted as the 

preferred m
ethod for prom

oting 
critical research. 

H
ow

ever, students and professors 
from

 both institutions preferred 
the C

BL instruction m
ethod. 

W
hy do these students prefer C

BL 
over PBL? Th

e findings indicate 
that the determ

inants of this 
preference are not related to the 
opposition to open research, but to 
the perceptions of the effi

cient use 
of tim

e.
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Problem
-based 

learning: Influence 
on students’ learn-
ing in an electrical 
engineering course 
(Yadav et al., 2011)

C
om

parison 
betw

een the use 
of PBL and tra-
ditional learning 
in engineering 
students.

Fifty-five students in an electrical 
engineering course at a M

idw
est uni-

versity participated in this research. 
Th

e design interspersed traditional 
classes w

ith others using PBL in the 
experim

ental phase of the study. 

Participants com
pleted the pre-and 

post-testing of the four topics cov-
ered in the study and also com

pleted 
a student-assessm

ent survey about 
successful learning.

C
om

pared to conventional classes, 
PBL allow

ed students to conceptu-
alize better and transfer their learn-
ing to problem

 scenarios. Students 
obtained equal or better scores w

ith 
PBL com

pared to the conventional 
approach.

H
ow

ever, although in the overall 
survey results the students com

-
m

ented that PBL allow
ed them

 to 
apply the concepts learned, m

ost 
reported that they thought their 
understanding and learning w

ere 
better under the traditional class 
m

ethod.

In this study arises a controversy 
about the benefits of the use of con-
ventional m

ethods versus PBL.

It is know
n through previous 

research that engineering students 
tend to go through an initial phase 
of shock and denial w

hen they are 
forced to take responsibility for 
their learning during a problem

atic 
approach.

Further research is needed on the 
im

pact of PBL on STEM
 learning
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important value lies in the fact that, in addition to developing 
practical skills, it promotes self-management of learning, the 
development of collaborative work skills, and self-discipline 
and reflection about the formative process (Fan et al., 2018; 
Gómez Restrepo, 2005; Hincapie Parra et al., 2018; Khoo, 
2003; Sutton & Knuth, 2017).

After a search was conducted in the Web of Science index 
with regard to publications on the use of PBL for training 
purposes in the last ten years, it was found that, worldwide, 
988 studies have been published in which advantages and 
disadvantages of implementing PBL in the training processes 
are specifically discussed. Studies related to other student-
centered techniques such as project-oriented learning or 
case-based learning in this same period comprised approx-
imately 10% of the total number of publications related to 
PBL. It should be noted that, of the total number of articles 
published that refer to PBL, there are 226 reports focused on 
its use in health sciences. Table 1 depicts the information pro-
vided by some of the most cited research on the use of PBL; 
it includes methodological aspects, the principal results, and 
the discussion about the use of this teaching strategy.

The results and discussions presented in these reports 
confirm that PBL is a learning strategy that offers significant 
advantages and benefits. However, it is also important to 
reflect on other possible supports or variants of this strategy 
that could be incorporated to make its use even more effi-
cient. Some examples of variants or modifications that can be 
introduced into the PBL learning framework were reported 
in recent studies (Gladman & Perkins, 2012; Grisham et al., 
2015), which include some useful alternatives to work under 
a hybrid PBL model.

In the first study (Gladman & Perkins, 2012), some modi-
fications to the traditional PBL structure were proposed for 
certain groups due to rural contextual variables; for example, 
the lack of human resources trained in the use of PBL. No sig-
nificant difference was found among urban and rural groups 
after grades analysis. The second study (Grisham et al., 2015) 
sought to collect information from professors and public 
health students about the use of PBL. While it is true that, in 
terms of its impact on learning, the technique can bring valu-
able results, it was emphasized that the use of hybrid models 
of PBL could be a much more favorable and promising alter-
native to achieve effective learning. In summary, both studies 

Figure 1: Integration of the systems, processing levels and domains of knowledge that the New Taxonomy (based on Marzano & 
Kendall, 2008)

Gallardo et al.
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reflect certain advantages in the application of modifications 
as well as complementary solutions that could allow working 
with PBL more efficiently.

Another case of using the PBL technique to foster learn-
ing among medical students with a variant in its methodol-
ogy is reported (Wang et al., 2016). PBL in this particular 
learning situation was used from a coaching perspective. 
This approach considers personal qualities from a human-
ist perspective, emphasizing a sense of empathy and medical 
humanity. Thus, training with PBL paid particular attention 
to the emotional and motivational aspects of the students 
and found the emotional scaffolding, which implies estab-
lishing a trustful and supportive relationship with the stu-
dents, to be an essential component of the learning processes 
as well as the cognitive scaffolding. The study was carried out 
with third-year students under an interpretative phenom-
enological approach. The results point towards achieving an 
improvement in doctor-patient communication in clinical 
scenarios, an improvement in the psychological well-being 
of the students, and the motivation to build a professional 
identity with higher sensitivity to clinical issues and a holistic 
view of patients.

Nevertheless, there are also other elements to consider 
when determining a formative goal. The thought processes 
required when working with PBL is one such element due to 
the fact that a poorly developed thought process can actually 
hinder work when using this teaching strategy. 

In this sense, cognitive psychology has contributed for 
years to the teaching-learning process related to thought 
processes (Marzano & Kendall, 2008). The New Taxonomy 
defines a series of levels of mental processing, as well as their 
mechanisms; likewise, it defines a series of complementary 
systems that help systematize the learning process in a struc-
tured and progressive way. Figure 1 illustrates the integration 
of the systems, processing levels, and domains of knowledge 
that the New Taxonomy provides. 

According to the New Taxonomy, one of the higher-order 
levels is the processing level called comprehension. Exercising 
processes of comprehension involves translating knowledge 
into the appropriate forms so that its storage in permanent 
memory is finalized; that is, it builds the structure and the 
format so that key information is preserved. Comprehension 
is supported by two sub-processes: integration and symbol-
ization. The sub-process of integration has three steps:

1. Deletion: Given a sequence of propositions, any propo-
sition that is not directly related to the next proposition in 
the sequence is cleared.

2. Generalization: This step replaces any proposition with 
one that includes information in a more general way.

3. Construction: This step replaces a cluster of propositions 
with one or more that includes the information contained in 
the previous cluster of propositions in a more general way.

The sub-process of symbolization is performed based on 
two elements of information processing:

1. Linguistic, which allows the integration of ideas and 
affirmations that are lodged in the permanent memory.

2. Imaginary, which leads to the generation of images or 
icons and sensations that enter through the five senses.

The characteristics of the problem scenarios that are 
worked through the steps of the PBL technique suggest that 
comprehension is the most frequent process when working 
with this technique. In Table 2 the mental processes that each 
step requires are described.

PBL Steps Cognitive processing levels that 
are exercised

Clarification of 
concepts

Define concepts (Recovery level)

Definition of the 
problem

Describe the essential or key 
parts (Comprehension level)

Problem analysis: 
Brainstorming and 
systematic classifi-
cation of topics to 
be reviewed

Make connections between con-
cepts or elements (Comprehen-
sion level)

Definition of learn-
ing objectives

Define/explain how and why it is 
necessary to study specific issues 
related to the problem scenario 
(Comprehension level)

Problem resolution Explain/interpret sustained 
relationships among elements in 
a given context (Comprehension 
level)

Make associations of concepts 
or elements, classification, and 
detection of inconsistencies 
present in the situation studied 
(Analysis level)

Table 2: Processing levels identified at each step of the 
PBL technique

Gallardo et al.
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After understanding the connection that could exist 
between the problem scenarios worked through the PBL 
technique and the comprehension processes involved in 
doing so, some questions arose with regards to finding more 
practical strategies to help students in the phase of theoreti-
cal studies to strengthen their capacity of explanation while 
connecting symptoms’ causes and effects within the body’s 
multiple systems in a given situation. Thus, we developed the 
following research questions:

1. What kind of comprehension processes are 
involved in the work carried out by medical students 
when they are working with problem scenarios through 
the PBL technique? 

2. What mechanisms could assist medical students 
to achieve and consolidate the learning goals and 
objectives when working through PBL?

Method

Design

 We opted for a case study research design (Baxter et al., 
2008). A case study is a valuable research tool in health sci-
ences since it allows exploring a problem through multiple 
facets and capturing the essence of the studied phenomenon. 
This type of methodology is used to analyze the peculiarity 
and generality of a situation worthy of study and to under-
stand the complexity of its contextual activities and inter-
actions. It should be mentioned that in this study, we also 
decided to perform a phenomenological analysis to support 
the analytical process (Stake, 1999). An advantage in the 
use of this methodology is the possibility of performing a 
detailed inquiry that allows defining the characteristics of 
the comprehension processes involved in the study of medi-
cal basic sciences.

Context

This research was carried out at the department of basic 
sciences of a private medical school located in northeastern 
Mexico. The medical degree program has a duration of 14 
semesters divided into four phases: theoretical (four semes-
ters), pre-clinical (three semesters), clinical (five semesters), 
and social service (two semesters). The study was conducted 
specifically within the framework of a course called “Vital 
Processes.” This subject is considered one of the most impor-
tant in the theoretical phase because it includes contents 
related to cardiovascular, respiratory, and renal structure 
and function. As the academic development department of 
the institution promotes the use of the PBL technique in the 

classes, the instructional design of this course integrates the 
PBL technique into 45 sessions during the semester. Figure 2 
illustrates the process of working with PBL.

Participants

A sample composed of 30 students enrolled in the last the-
oretical semester of medicine were registered in this study. 
For this course, students attend three sessions per week with 
a duration of two hours each session. The research process 
about using PBL in the classroom and the discernment of 
possible auxiliary mechanisms to strengthen the learning 
process became the responsibility of two medical profes-
sors, one educational researcher, and one PhD student in 
Educational Innovation.

Instruments

 The instruments used were: 
Video recordings: Video evidence was collected from the 

plenary and tutorial sessions where PBL was instituted to 
allow the researchers to analyze and understand the use of 
the different cognitive processes demanded when studying 
the discipline.

Semi-structured interviews: An interview was designed 
in order to know in greater detail aspects such as study hab-
its, learning strategies, work with information organizers, 
and others.

Procedure

Two phases were implemented in the process of this study. 
The first was based on analysis of 480 minutes of video record-
ings of class sessions in which PBL was applied. The second 
phase involved designing an advance organizer that could 
allow working on the comprehension processes (Han-Chin 
& Hsueh-Hua, 2017; Shihusa & Keraro, 2009; Townsend & 
Clarihew, 1989). This came after the analysis of questions 
and statements contained on dialogs among groups of stu-
dents while working on solving PBL situations. This advance 
organizer was named “Reasoning Procedural Map” (RPM). 
Once RPM was applied, the work carried out was analyzed. 

The problems were presented in class to the students in a 
patient scenario format with their objective being to diag-
nose the described health condition. The group was divided 
into three teams of seven to ten students each. A total of three 
teams and three different scenarios were given for each class. 
Teams were provided with different PBL patient scenarios. 

Of the two class hours, the first one was devoted to team 
discussion. In the second hour, the results for each problem 
were presented to the entire class by each team. Students 
used the blackboards to draw and explain their results. Two 

Gallardo et al.
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professors conducted the organization of teams as well as the 
feedback process. After the session, students completed the 
RPM individually and handed it to the professors for grading.

Finally, semi-structured interviews were conducted with 
four students to learn about their perceptions of the use-
fulness of this tool in the learning process. Consent for the 
use of the information for research purposes was requested. 
Once the verbatim transcript was completed, the ATLAS.
ti program was used for the analysis of hermeneutic units. 
Finally, students’ names were codified: A1, A2, A3, and A4 to 
safeguard their data.

Results
The analysis of the video recording minutes of the learn-

ing process using PBL led to designing an information orga-
nizer (RPM) that was provided to the students as a tool for 
the organization, interrelation, and argumentation of infor-
mation when working on problem scenarios.

The characteristics of the RPM design were based on the 
following findings from the video recordings:

Figure 2: Process of working with PBL with medicine students

1. In this discipline, the exercise of the thought sub-pro-
cess called integration, which is part of the comprehension 
process (see Figure 1), requires the formation of connections 
among elements involved in the problem scenario. These ele-
ments can be either primary or secondary. The sequence of 
physio pathological phenomena that lead to the set of signs 
and symptoms presented in the scenario of the problem can 
be explained through three types of cause-effect relation-
ships: direct, indirect, and bidirectional.

2. In PBL, the scenario or problem contains a series of 
observable elements that, when presented sequentially, 
allow us to infer the conditions of the patient’s health from 
the possible interconnections among different systems. 
Nevertheless, not only is it necessary to establish these inter-
connections but also to define critical elements that establish 
an organized and logical pathophysiologic process that leads 
to the development of the constellation of signs and symp-
toms presented in the problem scenario. The establishment 
or definition of cause-effect relationships makes it possible to 
explain what happened to the patient presented in the prob-
lem scenario (Figure 2, step 7).

Gallardo et al.
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Based on these two great findings, a premise was for-
mulated: the process of integration could be strengthened 
if one works with PBL and an information organizer that 
intentionally captures the primary and secondary elements 
in any problem scenario in an orderly and hierarchical man-
ner. Thus, the three types of cause and effect relationships 
and the integration of conceptual elements that are neces-
sary to provide coherent explanations of the events presented 
in the problem scenario can be established. This informa-
tion organizer, named the Reasoning Procedure Map, could 
help students work on the cognitive processes with a greater 
possibility of establishing pathophysiological connections 
and achieving long term knowledge. Figure 3 illustrates 
an example of the reasoning procedural map designed for 
this research.

The RPM was used for the resolution of two problem sce-
narios. Students were asked to resolve them preferentially by 
hand, although the use of Microsoft Word was also allowed 
(a resolved map is shown in Appendix A). 

Following the first applications of RPM, four randomly 
selected students were interviewed in order to get to know 
them more in depth, to acquire information with regard to 
how they work through complex comprehension processes 
with the aid provided by the reasoning procedural map 
(including their experience with the process of establishing 
cause-effect relationships using this tool), to gather informa-
tion concerning their study habits and/or reading strategies, 
to find out the amount of time they have to devote to this 
work (including individual work and teamwork), and to ask 
about their perception or personal experience with working 
through PBL.

The analysis of the students’ interviews allowed establish-
ing a series of topics about the comprehension process and 
understanding in greater detail some key aspects of the stu-
dent work in the effort to appropriate knowledge. Figure 4 
contains the topics and sub-topics analyzed in the interviews 
to understand the comprehension process.

Figure 3: Example of the reasoning procedural map

Gallardo et al.
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Figure 4: Analysis of topics that emerged during the comprehension process, the use of the RPM while working with PBL, and the 
number of citations collected by each topic. 

After having conducted the discourse analysis of the inter-
views and the categorization of the topics, the main findings, 
accompanied by some quotes that illustrate the students’ per-
ception for each topic, were:

1. Study time: Most students agreed that, in order to study 
the contents and objectives that will be reviewed in the tuto-
rial sessions, they usually need, on average, 25 hours of read-
ing per week. In addition, they also spend a mean of eight 
hours in preparation for the discussion of the resolution of 
the problem scenarios corresponding to any given week. 

“I think maybe 12 or 15 (hours)...” (A4)

“Per week, let’s say about six hours a day, minus one 
day that I don’t study...” (A2)

2. The information resources obtained in the classroom 
are classified into two types: On the one hand, notes or dia-
grams made by the students and, on the other hand, brief lec-
tures and/or explanations provided by the professor. These 
resources are especially useful to deepen independent study 
on the issues addressed in the problem scenarios. Some 
students stated that, in this sense, the aid provided by the 

professor, when taking the research guide role, who recom-
mends informational resources to facilitate the consultation 
of a precise bibliography, is crucial to achieve a good perfor-
mance in the resolution of problem scenarios.

 
“If I can, before coming to the class, I read; I have my 

mental maps, in arrows, color lines, and all that, and in 
the notes, I do my summaries…” (A2)

“...The professor sent me like 20 articles so as to be able 
to solve it…, well, to be able to put what we saw there; it 
was plenty of work.” (A4)

3. Learning strategies are varied: Whereas it is true that 
students agree that reading is essential for the preparation 
required in order to work with PBL, this is only the first step. 
From there, a series of processes are derived, namely: repeti-
tion to strengthen the new knowledge, recovery of ideas from 
previous knowledge, seeing the relationships among systems, 
and the establishment of cause-effect relationships among 
the main systems involved in a given problem scenario.

Gallardo et al.
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“Well, underlining in the books, and reading it again 
and again until I am clear.” (A3)

“...I start looking for books that can serve to help me 
solve that case and go correlating each, every symptom; 
every data that we get, go relating it to why this is given, 
or rather, what is normal and then passing to what is 
abnormal, which is when you already suffer from a 
pathology.” (A1)

4. Working with PBL leads students to confront some 
problems, for instance, the selection of information sources, 
the definition of certain terms and concepts, the correct use 
of medical vocabulary, and failures in recovering previous 
knowledge, among others. These problems sometimes make 
it difficult to arrive at solutions and appropriately justify the 
answers for a problem scenario. 

“The doctor [professor] likes to define the terms, and 
I think that is the more complicated thing because he 
expects the precise, exact definition...” (A4)

“...It is that the doctor [Professor] sends us sometimes, 
sometimes sends us the cases but also sends us informa-
tion; then when he does not send it to us, well, then I 
research, but it is difficult.” (A2)

5. Likewise, working with the RPM as an auxiliary tool 
to define, organize, link, and justify the solutions of the 
problem scenarios was accepted by most students since it 
facilitated the ordering of ideas and the visualization of the 
three types of cause-effect relationships, thus strengthening 
the comprehension process. Nevertheless, difficulties arose 
owing to the designed format, apparently still somewhat 
rigid, which makes it difficult to work, in electronic format, 
with the establishment of links between the elements com-
posing the RPM.

 “…it helped me a lot to tabulate and organize all the 
information that I got, to place the information where it 
should be.” (A1)

“Well, I liked it..., the positive characteristic that I liked 
is that it allows filling in the information, and then you 
got everything you need... summaries.... you can visual-
ize that something happens as a result of something else... 
all the information regarding the case is orderly placed 
within the same scheme...” (A4)

“... it became very complicated to make the arrows, 
because, first, I did not know how to pass an arrow from 
one page to another, because, truly, it lengthened to two 
pages...” (A2)

Conclusions
The results obtained throughout the study have many 

similarities with some findings reported by other researchers 
concerning the application of PBL in health sciences. A first 
similarity is found with Srinivasan et al. (2007) regarding the 
time it might take the student to work with problem scenar-
ios designed to be approached through PBL. In our study, 
although the students did not mention the preference for any 
other didactic technique, they did say that the number of 
hours devoted to work around a problem scenario could be 
higher than 12-15 hours, including individual reading time 
and the time of teamwork required to arrive at a solution 
for the problem scenario. In addition, students mentioned 
some difficulties that they have to face, such as the correct 
use of medical and technical vocabulary, as well as lack of 
expertise in searching for appropriate specialized references 
for approaching the problem scenarios. Therefore, they are 
clear that support by the teacher, such as the provision of key 
readings or explanation of difficult or complex topics during 
the class, eases their work and shortens their study time. This 
is in accordance with what was stated by Yadav et al. (2011) 
in relation to the difficulties that students have assuming the 
responsibility for their own learning, so that they continue to 
rely on the teacher to facilitate certain processes that involve 
the investment of time and effort.

However, one of the most important findings, in the opin-
ion of the authors, is to have identified certain relevant pecu-
liarities of the learning process through PBL which are related 
with the cognitive activity of Comprehension (Marzano & 
Kendall, 2008). A relevant theme was realizing that, for the 
most part, the steps of PBL demand comprehension-related 
processes, including the recovery of previous knowledge, the 
precise identification of primary and secondary elements 
included in the constellation of signs and symptoms pre-
sented in the problem scenario, as well as the interweaving 
of those elements so as to explain what happens in the dif-
ferent systems and establish the three possible types of afore-
mentioned causal relationships. Certainly, this allowed us to 
understand the complexity reflected in the hours of study 
and the use of different learning strategies by the students.

Likewise, it was possible to understand, based on the 
review of the state of the art (Gladman & Perkins, 2012; 
Grisham et al., 2015) that certain variants or elements that 
enrich and facilitate the professional formation of students 
can be successfully integrated into PBL. In this sense, the 

Gallardo et al.

11 | www.ijpbl.org (ISSN 1541-5015) Fall 2021 | Volume 15 | Issue 2

Applying Problem-Based Learning Accompanied by the Reasoning Procedural Map



most valuable contribution is the possibility of providing 
alternative tools aimed at supporting the development of 
comprehension processes in order to enable students to pre-
serve and apply the newly acquired knowledge.

Future Research
It is deemed necessary to continue working on the appli-

cation of the advance organizer RPM in different disciplines 
in which PBL is used as a didactic method within the field 
of health sciences, since it is a flexible tool that can be suc-
cessfully adapted to the different needs of the comprehension 
processes. Likewise, it is recommended to study the differ-
ent design variants of RPM that may be required in order to 
broaden its applicability in Health Sciences Education.
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Sistema digestivo
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Sistema hematológico
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Sistema endocrinolog.
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