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Abstract

There are few studies found in the literature that analyze the university professor duties, specifically in the area of health. The
purpose of this article was to describe the construction of a scale to evaluate the importance of health teaching skills and to
seck evidence of validity using factorial (exploratory and confirmatory) analyzes based on the internal structure. The sample was
composed by university students of Nursing and Medical courses (n = 315). The results indicated the presence of 4 factors that
remained in the model after performing the confirmatory factorial analysis, which are: use of information and communication
technologies in teaching (13 items, « = 0,87); Teaching in practical health scenarios (10 items, o = 0,81); Interpersonal relation-
ship (6 items, o = 0,89); and Didactics (5 items; « = 0,63). We concluded that the instrument has initial evidence of validity and
may be applicable in studies to diagnose the learning needs of university professors.

Keywords: university; students; nursing; medical school; factor analysis.

Evidéncias de Validade para uma Escala de Habilidades de Ensino em Saade

Resumo

Ha poucos estudos encontrados na literatura que analisem o contexto do professor universitario, especificamente na area de
saude. Esse artigo teve como propésito descrever a construgao de uma escala de avaliacio da importancia das habilidades de
ensino em satde e reunir evidéncias de validade utilizando analises fatoriais (exploratéria e confirmatéria) com base na estrutura
interna. A amostra foi composta por estudantes universitarios dos cursos de enfermagem e medicina (# = 315). Os resultados
indicaram a presenca de quatro fatores que permaneceram no modelo ap6s a realizagio da analise fatorial confirmatéria. Sio
eles: uso de tecnologias de informacio e comunica¢do no ensino (treze itens; a = 0,87); ensino em cendrios praticos de satde
(dez itens; o« = 0,81); relacionamento interpessoal (seis itens; o« = 0,89); didatica (cinco itens; a = 0,63). Concluiu-se que o instru-
mento possui evidéncias iniciais de validade e pode ser aplicavel em pesquisas de diagnéstico de necessidades de aprendizagem
de professores universitarios.

Palavras-chave: universidade, estudantes, enfermagem, medicina, andlise fatorial.

Evidencia de validez para una escala de Habilidades de Ensefianza en Salud

Resumen

En la literatura son escasos los estudios encontrados para analizar el contexto de los profesores universitarios, especificamente
en el area de salud. Este articulo tuvo como propésito describir la construccion de una escala para evaluar la importancia de las
habilidades docentes en salud y buscar evidencias de validez utilizando analisis factoriales (exploratorio y confirmatorio) basa-
dos en la estructura interna. L.a muestra se compuso por estudiantes universitarios de los grados de Enfermerfa y Medicina (n
= 315). Los resultados indicaron la presencia de cuatro factores que permanecieron en el modelo después de la realizacion del
andlisis factorial confirmatorio. Son ellos: uso de las tecnologias de la informaciéon y de la comunicacion en la ensefianza (trece
items, o = 0,87); enseflanza en entornos practicos de salud (diez items, « = 0,81); relacién interpersonal (seis items, o = 0,89);
didactica (cinco items, « = 0,63). Se concluye que el instrumento tiene evidencias iniciales de validez y puede ser aplicado en
investigaciones para diagnosticar las necesidades de aprendizaje de los profesores universitarios.

Palabras clave: universidad; estudiantes, enfermeria; medicina; analisis factorial.

Introduction

Several studies report that the university professor,
due to the new demands of education, needs to face the
challenge of following the transformations of society,
seeking strategies of permanent and lifelong education
that enable him or her to follow the speed of a teach-
ing context, supported by sophisticated technologies.
These technologies expand people’s access to relevant
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knowledge and give a continuous character to learning,
making it possible anytime and anywhere with mobile
devices (Alvarez—élvarez, 2015; Merchan & Diaz, 2015;
Pereira, Loiola & Gondim, 2016; Sanchez, Rodriguez,
Barrios & Miranda, 2016).

According to Soares and Cunha (2010), the teach-
ing career is mainly restricted to academic education
focused on research, such as mastet’s and Ph.D. courses,
to the detriment of training actions aimed at teaching
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and university extension. In the context of health, this
scenario is even more critical, since incomplete teacher
training can result in a pootly qualified performance
for teaching complex skills (e.g., conducting care pro-
cedures, analyzing laboratory tests, communication,
working in interdisciplinary teams), in the classroom,
in practical contexts, and in critical care and assistance
to patients (Abbad et al., 2016; Mikkonen et al., 2018).

The scarce pedagogical qualification of health
care professors contributes to the maintenance of an
old and traditional model of professional training,
unable to meet the needs of society in the context
of the Brazilian Unified Health System (SUS), or the
standards stipulated by the World Health Organization
(2013), which value quality and patient safety. Abbad
et al. (2016) point out several educational strategies
adopted in contexts of Health Education (HE), and
the Horizon Report - Higher Education Edition (2017)
describes the main trends in higher education in several
countries around the world, despite the lack of consen-
sus on the skills and qualifications for teaching in the
area (Mikkonen et al., 2018). Allied to this, changes in
society and pressures on the provision of quality health
care services have further boosted the emergence of
new teaching methods, which can be used by professors
in different contexts (classroom and real or simulated
contexts), enabling the combined learning of several
domains, such as cognitive, affective, and psychomotor
(Causby, Reed, McDonnell, & Hillier, 2018; Steinert et
al., 2000).

Current education models have adopted active
learning methodologies, such as digital media, aug-
mented reality, gamification, realistic simulations,
excerpts from television series, and other technologi-
cal support resources. These methodologies favor the
use of practical, interactive, and dynamic activities that
enable experimentation and collective reflection on
innovative problem solutions, compatible with the work
of health professionals and teams. One of the barriers
to the use of active methodologies by university profes-
sors is the lack of knowledge and teaching skills that
enable the creation of innovative and attractive HE
strategies for students (Abbad et al., 2016; Coyne et al.,
2018; Horigon Report - Higher Education Edition, 2017; Jer-
rentrup et al., 2018).

Abreu and Moura (2003) point out the importance
of building instruments capable of reliably measuring
the real learning needs of the teaching public in order
to achieve positive impacts on teacher training pro-
grams. The study by Mendoza Jacomino et al. (2010),

which analyzed the Cuban context of teacher training
in Nursing, noted that the essence of developing the
skills of nurses is directly linked to learning opportuni-
ties in practical and real situations. According to Hou
et al. (2011), who developed several instruments to
assess the effectiveness of clinical teaching in China,
there is still a shortage of clinical instructors properly
trained to teach practical training in health care, in the
field of Nursing, when compared to teachers with gen-
eral teaching skills and inherent to theoretical classes.
Steinert et al. (2006) also state that, for years, there were
those who believed in the assumption that a good doc-
tor would naturally be a good professor. This concept
has changed radically, and today it is recognized that the
preparation for teaching and the development of skills
to exercise this profession is continuous and of crucial
importance in medical education.

A study by Liberali, Novack, Duke, and Grosse-
man (2018) showed that 64.20% of accredited Brazilian
medical schools receive formal training in communica-
tion skills for medical students. However, there are still
many challenges for implementing the teaching of these
skills in Brazil, mainly due to the lack of tools with evi-
dence of wvalidity to conduct a consistent assessment
of this type of teaching (Catani et al., 2018). The lack
of instruments that include specific health items in dif-
ferent contexts (classroom and practice environment)
constitutes a relevant scientific and academic gap.

Given this scenario, the question is: What fac-
tors should be considered when assessing teaching
skills> How should these factors be measured? Who
will evaluate them? Therefore, caution is needed when
constructing and defining teaching assessment tools.
According to Jara-Gutiérrez and Zapata-Castafieda
(2015), in the area of health care, it is not recommended
to apply the same model of pedagogical evaluation to
teachers who work in very different areas, such as clini-
cal and basic sciences. Despite the high risk of social
desirability, the teacher’s self-assessment model in the
diagnosis of the teaching skills necessary for its devel-
opment should be valued, given the possibility for the
teacher to reflect critically on aspects that favor or
hinder their work. On the other hand, several studies
reiterate that this process of evaluating teaching skills
must be elaborated from several different sources of
evaluation, such as students, course coordinators, and
peers (De Almeida, 2017).

Scientific publications on the training of univer-
sity professors are rather scarce and restricted, being
limited to the discussion on the need for reflection
on the development of a more active attitude of the
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teacher, and critical discourse on reinventing the role of
this professional in higher education institutions. How-
ever, it is observed that this situation has been changing
in recent years with the growing interest of researchers
on the subject (Burgess & McGregor, 2018; Pereira et
al., 2010).

Assessment tools for teaching skills

A review of the scope of national and interna-
tional articles, published between 1990 and December
2018, was conducted in the research platforms for the
Coordination for the Improvement of Higher Educa-
tion Personnel (CAPES) and the Scientific Electronic
Library Online (Scielo). A total of 53 articles addressed
teaching evaluation models and instruments on teach-
ing skills; however, 45 presented the measurement
scales in the article and only 12 of these were in the
health area. Table 1 presents the main content dimen-
sions identified in the literature about these 12 specific
instruments in the health area.

Table 1 shows a prevalence of more general con-
tent dimensions, which are applied in different teaching
contexts, such as the relationship with the student, to
the detriment of those specific to higher education. In
the last 10 years, there has been a greater incidence of
instruments that specify dimensions focused on HE,

Table 1.

Content dimensions of instruments on teaching skills in the bealth field
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such as clinical skills in practice settings, in addition to
the presentation of items that describe the use of active
technologies and methodologies as HE strategies.

In general, it was found that the 12 studies men-
tioned reported concern with the development of
professors and students in the health area, especially
in Medical and Nursing courses. However, these
instruments present unclear definitions of content
dimensions, which can make it difficult to develop
comparable instruments, and 41.60% did not perform
procedures to assess the psychometric properties of
the instruments.

The twelve instruments mentioned have similari-
ties in terms of the content dimensions identified. Thus,
it is possible to make comparisons of the instruments
with other studies in the area of HE. The model pro-
posed by Galvis (2007), for instance, suggests 4 types
of skills needed by university teachers in the 21st cen-
tury: (1) Intellectual skills - focused on the domain of
content; (2) Intra and Interpersonal - related to rapport
with students and self-motivation; (3) Social - related to
the ability to communicate clearly and logically, in addi-
tion to the ability to negotiate with instances of society,
such as the State; and (4) Professional - focused on
innovative teaching strategies, use of technologies and
assessment techniques. Most of the skills mentioned in

Content dimensions

Authors/yeats

Interpersonal relationships, communication,
and respect for diversity

Nehring (1990); Kotzabassaki et al. (1997); Makoul (2001); Lee et
al. (2002); Maunye et al. (2009); Coniel Linares et al. (2014); Si, J.

(2015); Gaspard e Yang (20106); Catani et al. (2018).

Teaching/didactic skills

Domain of health-specific content
Assessment and Feedback

Teacher’s personality

Planning

Active methodologies (role-playing, group

discussion sessions, case studies)

Clinical skills in health practice settings

Nehring (1990); Kotzabassaki et al. (1997); Rozendo et al. (1999);
Lee et al. (2002); Salminen et al. (2013); Coniel Linares et al. (2014);
Si, J. (2015).

Nehring (1990); Kotzabassaki et al. (1997); Lee et al. (2002);
Salminen et al. (2013); Coniel Linares et al. (2014); Si, J. (2015).

Nehring (1990); Kotzabassaki et al. (1997); Rozendo et al. (1999);
Lee et al. (2002); Salminen et al. (2013); Si, J. (2015).

Kotzabassaki et al. (1997); Lee et al. (2002); Salminen et al. (2013);
Si, J. (2015).

Rozendo et al. (1999).

Maunye et al. (2009); Hou et al. (2011).

Salminen et al. (2013); Gaspard e Yang (2016); Hou et al. (2011).

Source: Produced by the author.
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Galvis’ model (2007) are represented in content dimen-
sions of other instruments identified in the literature,
especially interpersonal skills, considered crucial for
teachers working in the health area.

The systematic review conducted by Mikkonen et
al. (2018) did not identify studies that assessed the 3
competency indicators: knowledge, skills, and behaviors
in health care professors. Most studies have described
teaching skills in the form of items that assess the
teacher’s didactics and personality.

Given the social and academic relevance of the
topic presented, this article aims to desctibe the con-
struction and search for evidence of validity based on
the internal structure of a Scale for the Assessment of
the Importance of Health Teaching Skills (EAIHES). 1t
also specifies the process of exploratory factor analysis
(EFC) and confirmatory factor analysis (CFA) of the
scale and, finally, discusses its final format, its contribu-
tions, and limitations to the research area.

Method

This is a study of a mixed nature, with qualitative
and quantitative steps and descriptive, exploratory, and
correlational character. The next sections describe the
2 studies that composed the development and the evi-
dence of validity of the instrument.

Study 1- Instrument development and content

validation

Initially, a literature search was performed to
measure instruments that described teaching skills. A
total of 45 instruments and 423 items were found in
the literature on the evaluation of university teaching,
but only 12 focused on HE. After excluding items that
described similar and redundant teaching skills, a list
was made up of 226 items classified in 13 dimensions,
which included generic and health-specific teaching
skills. There was also a translation, adaptation, and
back-translation of items from English and Spanish to
Portuguese, totaling a list of 55 items.

Content validation of the first version of EAI-
HES, consisting of 55 items, was performed in order
to assess which content dimensions belonged to each
item, as well as the structure, clarity, and suitability of
expressions (Borsa & Seize, 2018). The content dimen-
sions were composed of Planning, Teaching Strategies,
Teaching in real and simulated settings, Mastery of
communication and information technologies, Assess-
ment of Learning, and Relationship with the student.

The judges were 6 university professors, one
with a background in Education, 3 in Nursing, and
2 Medical professors. All teachers were experts in
the subject of HE and with experience in developing
measuring instruments. Subsequently, one judge was
discarded, who showed a very divergent understand-
ing from the other specialists, in order to minimize
possible opinion conflicts. Only items that obtained
80% of the judges’ agreement on their adequacy to
the dimension were kept in the instrument, and sug-
gestions from the judges regarding the organization
and writing of the items were added, totaling 34 items
for the next stage.

For semantic validation of the instrument, in
order to evaluate the instructions and items regarding
the understanding of the language used, 12 students
from the Nursing and Medical courses (6 from Bahia
and 6 from the Federal District) and 6 professors from
the same courses (2 from Bahia and 4 from the Federal
District) participated. There was 100% agreement of
the participants as to the adequacy and understanding
of the instrument’s language.

Study 2 — Evidence of validity based on internal

structure

Participants

The sample, chosen by availability, was com-
posed of 315 students from the Nursing and Medical
undergraduate courses from the cities of Salvador and
Brasilia. Among the respective sample, 91% of students
fall in the age group between 18 and 25 years old; 7%,
between 26 and 33 years old; 1.3%, between 34 and 41
years old; 0.3%, between 42 and 49 years old; and 0.3
%, between 50 and 58 years old. Also, 59.7% of these
students are taking a nursing degree and 65.4% are
studying at private higher education institutions. Thus,
the minimum of 100 cases was exceeded, and the ratio
of 10 cases per item required for this type of analysis
(Hox, Moetbeekm & Van de Schoot, 2017; Mertler &
Reinhart, 2016).

Instrument

The version of the EAIHES; resulting from Study
1, consisted of 2 parts, the first consisting of 34 objec-
tive questions (statements about teaching skills), in
addition to an open-ended question with optional com-
pletion. The second part contained 6 questions related
to the students’” sociodemographic and academic data.
The items were answered on an 11 - point Likert scale
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(ranging from 0 to 10), where 0 (zero) corresponds to
“not important” and 10 (ten) to “very important”.

Proceedings

After authorization from the higher education
institutions (2 private and 2 public), the EAIHES was
administered in person, at the beginning or end of one
of the classes, when participants were asked to com-
plete an Informed Consent Form (ICF), in 2 copies,
one for the participant and the other collected by the
researcher. The ICF described the process of submis-
sion and approval of the research by the Research
Ethics Committee of the School of Health of UnB, via
Plataforma Brasil, in compliance with Resolution No.
466/2012, of the National Health Council (approved
under number 2.312.040).

Data Analysis

The data were submitted to descriptive analyzes
(mean, standard deviation, minimum and maxi-
mum values, frequency) and tests of recommended
assumptions for exploratory factor analysis (Field,
2013; Hox, Moerbeek & Van de Schoot, 2017). The
analysis for the identification of extreme cases was
performed based on the calculation of the Mahala-
nobis distance, as well as the analysis based on the
Z score and by graphic methods (Box Plot and Q-Q
Plot). The MPlus statistical modeling program, ver-
sion 7, was used to analyze the factorial structure of
the instrument. The method of factor extraction and
main axis factoring (Principal Axis Factoring - PAF)
was used by the maximum likelihood method (maxi-
mum likelihood - ML), as well as the factorability of
the data matrix, using the Barrlett’s Sphericity Test
and Kaiser-Meyer-Olkin (KMO) value. To identify
the number of factors, the following criteria were
adopted: eigenvalues greater than 1, minimum of
3% of variance explained by factor (Harman, 1967),
inspection of the sedimentation graph (Scree Plot),
besides the interpretability of the factor.

Horn’s Parallel Analysis (HPA) was also per-
formed to compare the empirical values provided by
the PAF and the random values obtained by means of
Factor software, version 10.8.04. The PAF method with
oblique rotation (direct oblimin) and internal consis-
tency analyses were used, based on the Cronbach’s alpha
reliability index. Finally, to check the factorial structure
of the scale, Confirmatory Factor Analysis (AFC) was
also performed, with WLSMV (robust weighted least
squares) estimator.
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Multiple fit quality indicators were also estimated:
the Comparative Fit Index (CFI) (Bentler, 1990) and the
Tucker-Lewis Index (TLI) (Tucker & Lewis, 1973), for
both values above 0.90 are desirable; in addition to the
non-significant Chi-square index (Tanaka 1987; West,
Taylor & Wu, 2012). Standardized Root-Mean Residual
(SRMR) (Joreskog & Sérbom, 1981) and Root Mean
Square Error of Approximation (RMSEA) (Brown,
20006) were also calculated, for which values below 0.08
are expected (Brown, 2000).

Results

The preliminary analysis by EAIHES indicated
the presence of 315 cases, of which 299 were valid.
It was found that the percentage of omitted responses
did not show systematicity, ranging from 1% to 6%.
No univariate and multivariate extreme cases identified
were identified either.

The Kolmogorov-Smirnov test indicated that the
data differ from a normal distribution (p = 0.001), with
100% of the items with teaching skills having a negative
asymmetry format. It was verified that the linearity and
multicollinearity assumptions were not violated.

It was observed that the correlations had low
values, being more than 50% lower than 0.50, but
not lower than 0.30. However, the KMO value was
0.87. The Bartlett’s Sphericity Test showed a value
of 5826.83 and p = 0.001, suggesting, therefore, the
rejection of the null hypothesis, i.e., there are differ-
ences between the correlational matrix and the identity
matrix. The values of the commonalities were also
analyzed and extreme values close to zero or 1 were
not identified, reinforcing that there are no problems
regarding factorability.

The first factorial solution suggested an empirical
structure composed of 5 factors, but it was not possible
to interpret it theoretically. Factors formed by items that
assessed teaching skills and interpersonal relationships
were already expected since they are frequently men-
tioned in teaching instruments in the scientific literature
of the area. Other possibilities of empirical structures
composed of 0, 4, and 3 factors were tested. The analy-
sis of the sedimentation graph (Scree Plot) identified
that the first 4 eigenvalues stood out.

APH was conducted to confirm the suggestion
of the number of factors, indicating the maintenance
of 4 factors, since the fifth factor presented random
eigenvalues higher than the empirical ones. Therefore,
the most satisfactory empirical structure and with the
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greatest theoretical sense was composed of 4 factors,
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which together explained 48.71% of the total variance
of the participants’ responses. Table 2 shows, there-
fore, the final set of the EAIHES formed by 34 items
divided into 4 factors.

The first factor, named “use of information and
communication technologies in teaching”, consists of
13 items (M = 8.24; SD = 1.18), with factorial loads
varying between 0.38 and 0.67 and adequate index of
internal consistency (« = 0.87, A, = 0.90). It aims to
analyze the evaluations of Nursing and Medical stu-
dents on the importance of teaching skills aimed at
the proper use by the teacher of mediation technol-
ogies in the relationship with the student, as well as
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resources, materials, equipment, and information and
communication technologies as strategies to support
higher education (ex: videos, mobile applications, and
social networks).

Table 2.
Factorial 1 oads in EAIHES Exploratory Factorial Analysis
Item F1 F2 F3 F4
24. Play videos and films that illustrate the subject’s content and discussions. 0.67

28. Use cell phone applications, tablets, or other mobile devices as resources to  0.66
support teaching and learning,

20. Use several didactic and support materials related to the contents taught 0.65
(e.g. texts, magazines, websites, videos).

25. Share relevant information and content with students using social networks  0.65

(e.g. Blogs, Facebook).

26. Teach statistical analysis techniques using specific software. 0.65

27. Recommend academic Internet sites that enrich the content taught in class.  0.65

3. Identify situations in which the use of objects in three dimensions can 0.56
facilitate the teaching and learning of health contents (virtual reality).

16. Use more than one didactic strategy in class (ex: oral exposure, clinical case  0.54

studies, role playing, games).

13. At the beginning of each class, review the student’s previous knowledge 0.51
about the contents to be taught.

21. Use virtual learning platforms (e.g. moodle) to promote discussions with 0,48
students.

22.Use text editor (e.g. Word, Libre Office) as a resource in preparing classes 0.44
and teaching materials.

6. Use high-fidelity robots/simulators for the reproduction of complex clinical ~ 0.41
procedures.

23. Use programs to create and display graphic presentations during classes (ex:  0.37

Power Point, Prezi).

(Continued)
Psico-UST; Braganca Panlista, v. 26, n. 3, p. 403416, jul./ set. 2021



Gaspar, F. D. R. & cols.

Table 2.
Factorial Loads in EAIHES Exploratory Factorial Analysis (Continuation)
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409

Item

F1

F2

F3

F4

9. Demonstrate to students the accomplishment of patient assistance
procedures (ex: physical examination, monitoring of the clinical condition and
evolution of the patient, peripheral and / or deep venous puncture).

8. Conduct rounds with the students to monitor the clinical condition and the
patient’s evolution.

12. Conduct discussions with students about probable patient diagnoses in a
practice setting;

11. Analyze the results of laboratory tests and / or imaging with students to
monitor the clinical condition and evolution of the patient.

7. Promote clinical case discussion sessions with students and the multi-
professional health team.

33. Stimulate collaborative work in multi-professional teams in teaching
activities.

1.Promote activities that encourage students to interact with patients, families,
caregivers and other health professionals.

2. Monitor teaching activities based on situations / problems in the health
scenario.

10. Supervise students while performing patient care procedures.

4. Promote technical visits or field trips to deepen the contents of the
discipline.

30. Respect students’ opinions.

29. Encourage the student to freely express his or her opinion on the content
of the discipline.

32. Be willing to help the student with his or her individual learning needs.
34. Willingness to accept changes in teaching activities suggested by students.
19. Provide constructive feedback to the student about his or her academic
performance.

5. Demonstrate clinical procedures with mannequins or objects that represent
parts of the human body.

15. Exemplify the contents taught, discussing real clinical cases with students.
14. Explain the contents of the course in a logical sequence.

17. Perform different forms of student assessment (e.g; tests, classroom
activities, teamwork).

31. Treat patients, professionals, and students indistinctly well, respecting
human diversity.

18. Adjust the level of complexity of the assessments (assignments, tests,
exercises) to the content taught in the subject.

0.83

0.80

0.79

0.67

0.66

0.63

0.62

0.62

0.52
0.52

0.92
0.70

0.70
0.65
0.53

-0.49

0.62
0.49
0.42

0.40

0.35

Soutrce: Developed by the author.

The second factor, entitled “teaching in practical in the health field, using active methodologies, discus-
health settings”, measures students’ assessments of the sions of clinical cases with students, clinical rounds,
importance of teaching skills in real practice settings analysis of test results, conducting practical activities
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in the presence of patients, family members, and other
professionals. It consists of 10 items (M = 9.58; SD
= 0.53), factorial loads ranging from 0.52 to 0.83, and
internal consistency indexes within acceptable param-
eters (« = 0.81, 1, = 0, 81).

The third factor, named “interpersonal relation-
ship”, assesses the teacher’s social and attitudinal skills,
expressed in his or her interactions with students when
treating them well, showing respect for their opinions,
offering constructive feedback, and being willing to
accept their demands and suggestions. It consists of
6 items (M = 9.54; SD = 0.58), factorial loads ranging
between 0.49 and 0.92, and a satisfactory internal con-
sistency index (« = 0.89, A, = 0.90).

And the fourth factor entitled “didactic”, is com-
posed of 5 items (M = 9.45; SD = 0.69), has factorial
loads ranging from 0.35 and 0.63, and an internal consis-
tency index with « = 0.63 and &, = 0.65. The respective
factor measures perceptions about the importance of
teaching skills aimed at different strategies, methodolo-
gies, resources, and educational tools appropriate to the
context of undergraduate health education.

Then, CFA was performed, and it was verified that
the standardized regression coefficients confirmed the
4 factors proposed and that the relationship between
them had lower factor loads. The loads of the items of
factor 1, “use of new technologies of information and
communication (NTICs) in teaching”, ranged between
0.37 and 0.67. The loads of factor 2, “teaching in health
practice settings”, ranged between 0.52 and 0.83; the
items of the third factor, “interpersonal relationship”,
between 0.46 and 0.92; and the last factor, “didactics”,
varied between 0.35 and 0.62. The adjustment indices
obtained for the 4-factor model in the AFC were y* =
1117,841, ¢l = 521, SRMR = 0.07, RMSEA = 0.064
(CI = 0.058 - 0.069, p = 0.001), CFI = 0.909 and TLI
=0.902.

Discussion

The factorial solution of the scale corroborated in
part with the other instruments identified in the litera-
ture, especially that of Kotzabassaki et al. (1997), Lee
and Williams (2002), and that of Maunye et al. (2009).
The respective instruments mentioned dimensions of
content composed of items with specific teaching skills
in the health area, as well as didactics, interpersonal rela-
tionships, and active learning methodologies, such as
role-playing. It was observed that 3 of the 4 factors pre-
sented in the empirical structure of the scale (teaching

in health practice settings, interpersonal relationships,
and didactics) are also mentioned in the instrument by
Hou, Zhu, and Zheng (2011).

The result of the empirical structure presented is
also similar to the studies by Johnsen et al. (2002) and
Salminen et al. (2010), who proposed that the skills of
nursing educators should be included in 5 categories: (1)
nursing competence, (2) pedagogical skills, (3) assess-
ment skills, (4) personality factors, and (5) relationship
with the student. Except for the dimension “personality
factors”, it is possible to observe similarities between
the dimensions mentioned and the teaching skills pres-
ent in the scale of this article.

The use of videos and other digital media applica-
ble to the educational context, which characterized the
first factor, is described in the studies by Cao, Ajjan, and
Hong (2013) and Coyne et al. (2018) and in the Horizon
Report - Higher Education Edition (2017). Coyne et al.
(2018) point out, for example, that the teacher should
opt for excerpts of learning videos, illustrating authen-
tic situations of clinical reality, which serve as a support
for the student’s understanding. The literature has there-
fore suggested that teachers need to be encouraged by
universities to use NTICs in HE, as students report
high satisfaction with classes that follow this model of
blended learning, mediated by teaching technologies.
The teacher needs to have not only disposition but also
technical skills to guarantee the interactive quality of
the videos in his or her classes (Cao et al., 2013; Coyne
et al.,, 2018).

The second factor ensured skills applicable to the
health context, thus converging with those found in the
instrument presented by Maunye et al. (2009), which
mentions sessions to discuss clinical cases and the use
of active teaching methodologies, such as role-playing,
as skills necessary for the teaching-learning process.
Also, students best assimilate skills related to practical
settings when they are accompanied by training, prac-
tice, and feedback (Burgess & McGregor, 2018; Causby
et al.,, 2018).

The third factor “interpersonal relationship” was
considered by many studies referred to in this review as
one of the most important in teaching practice. All the
instruments analyzed referred to this content dimen-
sion as necessary to the teacher. In the health scenario,
this competence is even more valued.

Benor (2000) describes that the medical professor,
for example, must be able to teach not only specific
knowledge and clinical skills, but also how to manage
care cases and relate to human beings in situations of
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pain and suffering. Another aspect that strengthens this
second factor is the need for health professionals to
treat patients, families, and professionals well and indis-
tinctly, respecting human diversity. In this step, Taylor,
Condry, and Cahill (2018) state that the teaching and
awareness of issues such as sexual orientation or gen-
der identity have been neglected in medical education.

The study by Jerrentrup et al. (2018), which shows
that students are strongly influenced by TV serties in
their learning processes, points out a high critical per-
ception of these students on the interpersonal skills of
doctors, especially with their patients and peers. Catani
etal. (2018) and Kaplan-Liss et al. (2018) also emphasize
the relevance of this factor, emphasizing that the Bra-
zilian guidelines indicate that teaching patient-focused
communication skills is one of the main elements for
achieving satisfaction and quality in health care.

The last “didactic” factor is mentioned in almost
all instruments aimed at the development of university
professors. The dimension also includes skills aimed at
student assessment strategies, which are also valued in
the instruments of Kotzabassaki et al. (1997), Nehring
(1990), Rozendo et al. (1999), and Si (2015). The respec-
tive factor has items that are also linked to the dimension
of interpersonal relationships, which are also mentioned
in the instruments presented by Lee and Willians (2002)
and Salminem et al. (2013).

The first 3 factors showed good internal consis-
tency rates (« = 0.87; a0 = 0.81 and a = 0.89), since they
are higher than 0.80 (Damasio, 2012). However, the
internal consistency of the “didactic” factor (« = 0.63
and &, = 0.65) is classified as questionable, according to
Borsa and Seize (2018) and Damasio (2012). Although
the minimum accepted value for this measure is 0.70,
in exploratory studies values up to 0.60 can be consid-
ered, according to Hox, Moerbeek, and Van de Schoot,
(2017). In addition, this result can be influenced by
the sample size (Bonnet, 2002) and the small number
of items in the factor (Cortina, 1993). As indicated
by Cortina (1993), on scales with few items, a lower
o value does not necessarily express a low correlation
between items.

The time invested in the development of the
items of the scale was considered crucial in this study,
confirming research such as that of Mufiz and Fon-
seca (2008), who affirm that a deficient construction
of items damages the whole psychometric structure
of the scale. A concern considered important in this
stage of content construction and validation was the
wording of the items, that, according to Borsa and
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Seize (2018), need to meet the criteria of clarity, sim-
plicity, desirability, objectivity, the item’s need to express
a behavior (not being abstract), relevance, precision,
variety, modality, a balance between the segments that
were addressed in the items, range, typicality, credibility,
and quantity of the items. Furthermore, the elaboration
of constitutive definitions in the validation process by
judges contributed to making the instrument applicable
and with possibilities of comparison with other similar
instruments.

The adjustment indices obtained for the AFC
4-factor model were considered adequate for the model
(Bentler, 1990; Brown, 2000; Joreskog & Sérbom 1981;
Tanaka, 1987; Tucker & Lewis, 1973; West, Taylor, &
Wu, 2012). Taking into account that the model needs to
meet the statistical quality criteria, but cannot exclude
the theoretical basis undetlying the model, these indices
reinforce the instrument’s proposal based on this factor
structure (Damisio, 2012; Hu & Bentler, 1999; Mertler
& Reinhart, 2016).

It was observed that the fit quality indexes show
that the proposed model brings psychometric infor-
mation that corroborates the factorial structure of
EAIHES with 4 factors. Regarding the regression esti-
mators and weights, it seems that the factor, “use of
new technologies of information and communication
in teaching” (0.60 / 0.41; p < 0.000), better estimates
higher education skills.

Final Considerations

This article aimed to describe the process of
designing a scale of HE skills and present its evidence
of wvalidity. The EAIHES differs from other mea-
surement instruments identified in the literature as it
includes items of technical knowledge, skills, and atti-
tudes crucial to health teaching, most of which are
considered as very important by students in Nursing
and Medical schools.

The objective of the study was accomplished and
the factorial solution of the scale can be used in future
studies. The results showed that the scale presents evi-
dence of construct validity and internal consistency, is
applicable in university teaching contexts (Nursing and
Medicine courses), and allows evaluations on the impor-
tance of a relevant set of teaching skills, according to
the students. One of the main academic contributions
of this article, therefore, was the construction of the
scale, with evidence of validity, covering items of spe-
cific teaching skills for Nursing and Medical courses.
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The instrument developed can serve as an input for the
process of institutional self-assessment that all higher
education institutions are required to develop, within
the scope of the National Educational Assessment Sys-
tem (SINAES).

However, the instrument of the present study
needs to be improved, so that the percentages of total
variance explained by the factors can increase with the
inclusion of more specific health items in the ques-
tionnaires. As previously mentioned, although there
are some instruments in the literature with evidence
of wvalidity about the performance of the univer-
sity professor, there are few instruments that include
health-specific items. Thus, we opted for the execution
of the EFA in this study, given the lack of studies that
present empirical evidence of their scales on the teach-
ing skills of the university professor in the health area.
Confirmatory factor validity proved the latent structure
of the EAIHES four-factor model. It is worth noting,
however, the scarcity of similar empirical structures
identified in the literature.

It is also important to point out some limitations
found in the study, to mention the perceptive charac-
ter of the students when completing the scale. The
nature of the measure, based only on the students’
perceptions of the importance they give to certain
teaching skills, and the lack of objective indicators
extracted from other sources of information (teach-
ers, course coordinators, preceptors) or archival data
sources, which could make the evidence of scale valid-
ity more robust. In future research opportunities, it
is suggested the use of more objective measures to
assess teaching skills, as well as the application of
the instrument to other courses in the health field.
Another limitation was the scoring scale chosen (0 to
10), which was not used in all its points, with a strong
concentration of scores in some intervals related to
the extreme positive points of evaluation. It is sug-
gested that the method used in this research be used
in future scientific investigations for the development
of scales composed of more specific HE skills, such
as psychomotor skills, much required in surgical pro-
cedures, and of greater complexity.

Despite their notorious importance, HE skills
are still little studied in the scientific context, thus cor-
roborating some studies mentioned in the literature
review of this study. Therefore, it is relevant to con-
tinue investigating the HE skills needed by the teacher,
since they directly impact the preparation of future
health professionals.

We, therefore, suggest a research agenda for the
advancement of knowledge about HE skills: (1) Appli-
cation of EAIHES in other educational institutions
and other samples of students, in order to seek new
evidence of validity, considering various sociodemo-
graphic data and institutional conditions to support
teaching; (2) Expansion of research on education skills
focused on other courses in the health field; (3) Expan-
sion of research on other skills of health professors in
research and extension activities; (4) Test of factors with
a second-order structure in factor analysis, and (5) Use
of Item Response Theory for further investigations of
the psychometric structure of the scale developed. The
issues involving the development of university profes-
sors in the area of health have not been exhausted in
this article, but they have contributed to strengthen
the research dialogues in Education, Psychology, and
Higher Education.
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