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ABSTRACT

Introduction: Problem-Based Learning (PBL) is an educational approach that fosters active and reflective learning by engaging students in
meaningful problem-solving. Enhancing student performance relies on providing objective and effective feedback, supported by well-defined
performance descriptors. This study aimed to validate an instrument capable of qualifying student performance while simultaneously providing
feedback correlated with this assessment.

Methods: The Q-sort method was used to validate the assessment instrument in four phases: (1) evaluation by ten judges of the correlation
between assessment domains and their corresponding feedback; (2) identification of outliers in the classifications given by the judges; (3) analysis
of the judges’ agreement index regarding the relationship between domains and feedback, and the need for adaptations using the Kappa Index;
(4) submission of the domains and feedback for a new evaluation by the judges.

Results: The proposed domains and their correlated feedback were validated using the Q-sort method, with a Fleiss’ Kappa coefficient of 1.0,
indicating perfect agreement among the judges.

Conclusion: The validated instrument provides a reliable tool for assessing medical students’ performance while offering correlated feedback that
can assist tutors in delivering more effective feedback, thereby enhancing the educational process in PBL environments.
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RESUMO

Introdugao: Aprendizagem baseada em problemas (ABP) é uma abordagem educacional que promove a aprendizagem ativa e reflexiva ao envolver os
estudantes na resolugdo significativa de problemas. O aprimoramento da performance dos estudantes depende do fornecimento de feedback objetivo e
eficaz, apoiado por descritores de desempenho bem definidos.

Objetivo: Este estudo teve como objetivo validar um instrumento que fosse capaz de qualificar a performance e concomitantemente prover um feedback
correlato a essa avaliagéo.

Método: Para validagdo do instrumento de avaliacéo, utilizou-se o método Q-sort. O processo de validacao foi realizado em quatro fases: 1. avalia¢do
por dez juizes da correlagéo entre dominios de avaliacao e feedbacks correlatos; 2. identificacdo de outlier na classificacdo dada pelos juizes; 3. andlise
do indice de concorddncia dos juizes na relagdo entre dominios e feedbacks, e necessidade de adaptacdes por meio do indice kappa; 4. submissao dos
dominios e feedbacks para nova avaliagdo dos juizes.

Resultado: Os dominios propostos e seus feedbacks correlatos foram validados pelo método Q-sort com coeficiente kappa de Fleiss igual a 1,0 indicando
uma concordancia perfeita entre os juizes.

Conclusao: O instrumento validado fornece um meio confidvel a ser utilizado nas avaliacdes de desempenho do estudante de Medicina, além de
proporcionar feedbacks correlatos que podem auxiliar o tutor na entrega de feedbacks mais efetivos, aprimorando assim o processo educacional em
ambientes de ABP.
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INTRODUCTION

Problem-based learning (PBL) has been recognised
as an effective educational approach that promotes active
and reflective learning’, which encourages students to get
involved in problem-solving, thus stimulating critical thinking,
collaboration and self-learning?.

In this methodology, students have the opportunity
to explore complex concepts in a meaningful and
contextualised manner?.

The effectiveness of the method, however, depends
not only on solving problems, but also on the objectivity and
effectiveness of the feedback provided to students, which helps
them to develop learning strategies.

The underlying condition for feedback to be truly
effective is its correlation with the student’s need.

In order to properly identify strengths and areas for
improvement, the descriptors used to measure student
performance must be well-founded.

Quialitative assessment tools can provide comprehensive
insights into skills, attitudes, conceptual understanding and
problem-solving ability®.

Although the literature describes skills and attitudes,
there is a shortage of effective instruments aimed at objectively
measuring the knowledge demonstrated by students, restricting
the development of effective feedback on this aspect.

In this context, we propose the creation of an instrument
that objectively measures the knowledge presented, correlating
feedback that can effectively improve student performance.

Bloom'’s Taxonomy was used to create the descriptors for
the levels of knowledge.

Bloom’s Taxonomy, originally developed by Benjamin S.
Bloom and his colleagues in the 1950s and modified by Krathwohl
and Anderson’, is an organisational system widely used to
categorise learning in teaching and assessment activities.

To create the feedback, strategies that have been proven
to improve the performance of university students were
researched in Pubmed and Medline databases.

We found that proposed assessment tools must undergo
scientific validation to ensure their reliability? and the search for
consistent results®.

The aim of this study was to validate the proposed
instrument in order to help PBL tutors provide individualised
and effective feedback.

METHODOLOGY

The study was conducted at the Medical School of
a private university in the city of Franca/SP. This Higher
Education Institution (HEI) has 14 years of experience in active
methodologies, with PBL being used from the beginning

of the course as the main methodology for conducting
tutorial sessions. For the face-to-face data collection, the
meeting room, located inside the staff room, was used. Three
researchers were responsible for providing the data collection
instrument to the participants, with an estimated time of 30
minutes for completion.

The Q-sort method was used, which is based on
evaluations by judges who have knowledge of the domains
explored in the work, in order to offer systematised feedback on
the selected scales of measurement. Agreement between the
judges attests to substantive validity'®'", i.e. agreement between
the judges is evidence that the feedback is correlated to the
domains assessed in the PBL process, the focus of this project.

The content evaluation process comprises four phases.
Firstly, ten judges are asked to indicate the feedback that best
corresponds to each domain of the learning assessment model.
The second stage consists of evaluating the result of the judges’
rating. The third stage is designed to analyse the disagreements
pointed out by the judges and, if necessary, refine the
ambiguous feedback. In the fourth stage, the feedback is
submitted for further evaluation by the judges to check that the
adaptations made were clear'. The use of multiple judges and
multiple analyses is recommended to increase the reliability of
the scale development process’.

The greater the agreement between the judges’ ratings
of the domain and its corresponding feedback, the greater the
convergent validity of the learning assessment model'.

A questionnaire based on the Q-sort method was
drawn up to validate the assessment tool. Ten judges were
instructed to carefully read the feedback we have adopted for
evaluating PBL and then read the domains (lines) that follow in
the questionnaire. The next step was to indicate the correlated
feedback that appears as an answer option (columns) for the
domains presented. The domains were presented randomly in
the questionnaire, disregarding the order of complexity.

« Lack of knowledge of the content:

- Feedback: |dentify the causes of lack of knowledge:
assess lack of motivation™, number of absences®, as
well as socio-economic'é,vocational’” or emotional’®
vulnerabilities, and difficulties in relationships with
peers'. Encourage additional assistance: use extra
classes, additional bibliographies and help from
peers with high proficiency levels®; seek psycho-
pedagogical support?'.

» Very limited knowledge, inability to identify the

concepts relevant to the content:

- Feedback:ldentify the causes of the lack of knowledge:
assess inefficiencies in study habits, such as lack of
dedication™, commitment, learning strategies and
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time management. Encourage ways of correcting

inefficiencies: reflect on activities that hinder
learning, such as excessive commitments unrelated
to the curriculum and excessive use of social media®.
Consider obtaining additional assistance.

» Limited knowledge, significant conceptual errors:

- Feedback: Review the literature that underpins
the conceptual basis, followed by a new study of
the concepts. Complement the study with other

Consider

recommended basic bibliographies®.

obtaining additional assistance.

Limited knowledge, occasional conceptual errors:
- Feedback: Re-study the concepts, correcting any
inaccuracies. Assess whether occasional conceptual
errors are the result of failures to study the current
content or previous content that underpins the
present knowledge. Complement the study with
other recommended basic bibliographies®.

Basic knowledge, but with gaps or inaccuracies:

- Feedback: Revise the content, identifying the source
of gaps and inaccuracies. Complement the study with
other recommended basic bibliographies®. Answer
basic-level multiple-choice questions. Consider

participating in study groups to discuss the content?.

» Basic knowledge of the content, but without
establishing correlations:

- Feedback: Learn to establish correlations between
concepts by creating mind maps, concept maps or
illustrative diagrams?. Answer intermediate level
multiple-choice questions. Participate in study
groups to deepen the correlations between content.

« Sufficient proficiency of the content to establish
specific correlations, with limited ability to apply them:

- Feedback: Integrate new knowledge in a critical
way and correlate it with previous knowledge:
explore suggested complementary bibliographies®,
answer advanced-level multiple-choice questions.
Developing new maps/schemes that integrate the
new knowledge can help to visualise correlations
that were initially less noticeable?.

« Sufficient proficiency of the content to establish
complex correlations, with the ability to apply them in
specific contexts:

- Feedback: Become a facilitator for the teaching-
learning process of peers, a step that has been proven
to improve the performance of both?. Creating
questions for peers can lead to new perspectives
for improving knowledge®. Explore suggested

complementary bibliographies®.

« Practically complete proficiency of the content,
with the ability to establish complex correlations and the
capacity to apply them in different contexts:

- Feedback: Encourage students to identify and
share the learning strategies that have led to their
outstanding performance. Consider replicating them
for other learning opportunities, reading articles and
encouraging scientific initiation.

« Complete proficiency of the content, with the
ability to establish complex correlations and the capacity
to apply them in different contexts:

- Feedback: Encourage the student to identify their
motivations, strengths and learning strategies that
have led them to excel in their performance. Consider
replicating them for other learning opportunities,
sharing them with peers, reading articles and
encourage scientific initiation.

This study was approved by the Research Ethics
Committee of the University of Franca - Unifran, in compliance
with Resolution 466/2012 of the National Health Council, under
CAAE number 79446624.0.0000.5495.

To validate the instrument for objectively measuring
knowledge and related feedback, the judges who took part in
this stage of the study were asked to sign the Free and Informed
Consent Form (FICF).

Data analysis methodology:

Initially, the convergence of the judges' responses was
checked to identify any possible outliers that could be excluded
from the process. The benchmark for the Judge vs. Judge
comparison was set at above 65%'2, although the literature also
considers rates above 55% to be acceptable®.

The second analysis corresponded to the raters’ level
of agreement on the relationship between proficiency and
feedback. The aim was to obtain the convergence index
of the learning model, which, although less rigorous than
Cohen'’s Kappa?, is an indication of possible problems with
the feedback developed.

The third analysis corresponded to obtaining the
reliability index of the judges’ rating, measured using the
Kappa Index¥, which is the most commonly used reliability
measure in scientific literature to validate the content of the
items in the evaluation model™. The Kappa index measures
the degree of agreement between judges, where a Kappa
value of 1 indicates perfect agreement between judges in all
cases; and a value of 0 indicates no agreement other than that
expected by chance™*,.

The formula corresponding to the Kappa coefficient is
shown in Figure 1.
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Figure 1. Kappa coefficient formula.

r
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nij = number of elements rated by judge X in category i and by judge Y in category j.

ni = number of elements rated by judge X in category i.
nj = number of elements rated by judge Y in category j.

T
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L

Source: Derived from Cohen?.

Table 1. Acceptable level of inter-rater agreement by the

Table 2. Judges’ percentage of accurately identified domain/

Kappa index. feedback combinations.
Kappa Value Interpretation Do1 D02 D03 Accuracy

<0 No agreement JudgeO01 1 1 1 100%
0.0-0.20 Slight agreement Judge02 1 1 1 100%
0.21-0.40 Fair Judge03 1 0 0 33%
0.41-0.60 Moderate Judge04 1 1 1 100%
0.61-0.80 Substantial agreement Judge05 1 1 1 100%
0.81-1.00 Perfect agreement Judge06 1 1 1 100%
Source: Landis and Koch (1977). Judge07 1 1 1 100%
Judge08 1 1 1 100%
Table 1 shows the recommended Kappa indices, as Judge09 1 1 1 100%
indicated in the literature by Landis and Koch?. Judge10 1 1 1 100%

To validate assessment tools, perfectly concordant Accuracy 100% 90% 90%

coefficients are accepted as a priority.

The raters (judges) should be professionals with a
degree in the health field, working as tutors in a medical course
(accredited by the Ministry of Education), which used the ABP
methodology in its tutorial sessions. Raters with less than 4

Source: Data from the study itself.

Table 3. Accuracy percentage of the domain/feedback
combination after the exclusion of judge 3.

years’ experience as a tutor were excluded. DO1 D02 D03 Accuracy
Judge01 3 2 1 100%
RESULTS Judge02 3 2 1 100%
Of the ten judges, nine were able to accurately Judge04 3 3 1 100%
o . . .
:or;ek!atcle( atr:eart 100% of the domz:ns t:: their respelctlveI Judge0s 3 ) 1 100%
. T i
eedbac e literature suggests that the accuracy leve Judge06 3 5 1 100%
should be higher than 65%.
Judge07 3 2 1 100%
Judge 3 was therefore excluded from the sample because
) . ) Judge08 3 2 1 100%
he failed to reach the minimum correct correlation level and
. i ) Judge09 3 2 1 100%
presented a low average correlation with the other judges.
. . o Judge10 3 2 1 100%
The percentage of accurately identified combinations
. . . . Acccuracy 100% 100% 100%
considering the exclusion of judge 3 is shown below.
In relation to the domains and feedback, all the domains Source: Data from the study itself.
were correctly associated with their respective feedback.
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Fleiss’ Kappa coefficient

Fleiss’ Kappa coefficient, calculated by averaging the
Kappas between pairs of judges, is equal to 1.00. This means
that the tool has very good degree of agreement. The literature
suggests that this coefficient should be higher than 0.80 (very
good agreement or perfect agreement).

DISCUSSION

PBL, which is suitable for higher education, emphasises
the promotion of social skills, problem-solving and learning?.
However, dynamic discussions with multiple concomitant
perspectives present a major challenge when it comes to
feedback, which consists of qualifying students’ knowledge,
skills and competences, as well as developing strategies for
academic improvement’.

Tutors in tutorial sessions have found it difficult to
standardise, structure and deliver effective feedback, and
even to find ways of sparking student interest®. From the
students’ perspective, a low percentage considers that
they are evaluated fairly by their tutors, and only half of
them consider the feedback to be useful and beneficial for
improving their performance®.

Although descriptions of student performance in skills
and attitudes can be found in the literature, there is a shortage
of effective assessment tools that involve the objective
measurement of the knowledge presented by the student.
Consequently, we also found a lack of correlation between
the feedback strategies and the level of knowledge presented.

Feedback that correlates with objective performance
measurement makes it possible to set goals and objectives that
involve desirable challenges. Desirable challenges are so named
because responding to them (successfully) involves processes
that support learning, understanding and remembering.
However, if the student is not prepared to respond successfully,
they become undesirable challenges®'.

In this context, the use of the modified Bloom’s
Taxonomy brings objectivity to measurement of the domains
of the knowledge presented by the students and makes it
possible to adequately correlate the feedback that subsidises
performance improvement.

Training processes that promote continuous reflection
allow students to take ownership of educational monitoring and
development tools. The expected goal is for students to be co-
authors and seek the leading role in their educational process*.

CONCLUSION

This study showed that the domains of the knowledge
item presented, as well as their correlated feedback, were
validated by the Q-sort method with a Fleiss’ Kappa coefficient

equal to 1.0 (perfectly agreeable), making it a reliable tool for
assessing tutorial sessions.
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