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Educational researchers have become interested in the study of teaching and feedback
processes as important factors for learning and realizing achievements in the
teaching–learning context at the undergraduate and postgraduate levels. The main
objective of this research was to assess the effect of five variables of the teacher’s
didactic performance (two from teaching and three from feedback) on students’ variable of
evaluation and application, mediated by their performances in participation, pertinent
practice, and improvement. Participants were 309 Peruvian masters and doctoral
students of an in-person postgraduate course in educational sciences who, due to the
COVID-19 pandemic, were attending classes and submitting assignments and exercises
online. The students were asked to fill two online questionnaires in Google Forms format
regarding didactic performance; the first questionnaire comprehended five dimensions of
teacher performance: explicitness of criteria, illustration, supervision of learning activities,
feedback, and evaluation, whereas the second one encompassed four dimensions of
student performance: illustration–participation, pertinent practice (adjustment to
supervision of practices), feedback–improvement, and evaluation–application. When
tested, two structural regression models showed (with good goodness-of-fit values)
that the evaluation–application student performance factor was significantly and
similarly predicted by the illustration–participation and feedback–improvement student
performance variables, and, to a lesser extent, yet significantly, by the pertinent practice
student performance. Moreover, teacher performances had a significant effect with high
regression coefficients on the three student performance variables included as mediators,
both when the five teacher performance variables were included as predictor variables,
and when arranged into two second-order factors (teaching and feedback).
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1 INTRODUCTION

Educational research has focused on studying the teaching and
feedback processes seen from different standpoints, with a major
emphasis on the in-person modality. Numerous methods have
been described in the past to assess teaching from the students’
outlook (Borges et al., 2016; Gitomer, 2018; Joyce et al., 2018;
Aidoo and Shengquan, 2021), as well as to evaluate the feedback
provided by teachers in terms of their own students’ performance
(Jellicoe and Forsythe, 2019; Krijgsman et al., 2019; Winstone
et al., 2019; Wisniewski et al., 2020; Krijgsman et al., 2021). The
correlation between the teacher’s and the students’ performances
during didactic interactions has also been an object of study
(Peralta and Roselli, 2015; Velarde and Bazán, 2019; Kozuh and
Maksimovic, 2020).

Some measurements having been developed and validated
regarding the students’ self-assessment of their knowledge,
skills, and competencies according to the academic programs
they attended (Pop and Khampirat, 2019; Sarkar et al., 2021). But,
little has been studied about the self-perception of students in
terms of their own performances as part of their didactic
interaction.

The COVID-19 pandemic, a disease caused by the SARS-CoV-
2 virus, and the subsequent shutdown of in-person education
programs around the world brought virtual teaching–learning to
the forefront in order to preserve the educational processes at all
levels. Hence, the conventional in-person teaching and learning
activities in the university context were transformed into virtual
processes. Also, the teachers of these academic programs were
required to adapt their planning, teaching strategies and
competencies, teaching tools and materials, and their ways of
supervising, assessing, and providing feedback on the learning
process and performance of their students (George, 2020; Loose
and Ryan 2020; Thomas, 2020; Sumer et al., 2021).

Some of the teachers’ actions focused on adapting didactic
strategies and traditional lessons into online activities (Howe and
Watson, 2021), as well as on innovation of educational goals and
processes, and management changes (Nugroho et al., 2021).
These new ways of teaching and providing students with
feedback in a virtual environment also meant having to adapt
the programs and teaching strategies for the in-person
undergraduate and postgraduate programs and testing them
experimentally to apply them in the online learning
environment (Abrahamsson and Dávila López, 2021; Rehman
and Fatima, 2021).

Despite the growing interest in the study of how students
perceive learning conditions in virtual environments for
academic programs that used to be essentially in-person before
the pandemic, there is a need to develop more studies on the
teacher–student interaction processes during virtual classes.
According to Prince et al. (2020), there are no critical
differences between the research-proven best teaching practices
for in-person sessions and those for virtual classes; however,
online classes in the context of the pandemic come with greater
technical challenges and interpersonal innovations for the
professors. “Online classes particularly benefit from explicit
instructional objectives, detailed grading rubrics, frequent

formative assessments that clarify what good performance is,
and above all, clear expectations for active student engagement
and strategies to achieve it” (Prince et al., 2020, p. 18).

Based on the perceptions and self-assessments from
educational sciences postgraduate students, this study
examines the effect of the didactic performance and teacher
assessment categories (teaching and feedback) on student
performance variables (learning–participation,
pertinent–practice, improvement–feedback, and application of
the acquired knowledge) as self-assessed by the students.

1.1 Teaching and Feedback in the Students’
Learning
One fundamental aspect to understanding learning
processes—especially in school-based learning—is the term
“teaching.” In the assessments of non-cognitive variables of
the Programme for International Student Assessment (PISA)
applied by the Organization for Economic Cooperation and
Development (OECD), teaching has been envisaged as a two-
part concept: one part focusing on the behaviors of professors
during the teaching practice, and the other related to the quality
of teaching or instruction (Organization for Economic
Cooperation and Development, OECD, 2013; Organization for
Economic Cooperation and Development. OECD, 2017).
According to the PISA tests, three general dimensions have
been identified in the case of teaching practice behaviors: 1.
teacher-led instruction: teacher behaviors for class structuring,
defining objectives, monitoring the progress of the students, and
modeling the skills to be developed by the latter; 2. formative
assessment: behaviors of progressive feedback to their students,
providing information about their weaknesses and strengths,
fostering reflection on their expectations, goals, and progress
throughout the learning process; 3. student orientation: behaviors
of the teacher focused on the traits and needs of each student to
advance through the contents and guarantee the acquisition of
knowledge (Bazán-Ramírez et al., 2021b).

A recent systematic review research effort reported by Aidoo
and Shengquan (2021) draws a distinction between the terms
“teaching” and “teaching quality.” Nevertheless, in order to
identify teaching, some of the authors referenced by Aiddo
and Shengauan observe actions related to both teacher’s
behavior during class (teaching), and instruction capacity
circumstances (teaching quality) (Klieme et al., 2009; Bell
et al., 2012; Hafen et al., 2014; Grosse et al., 2017; Fischer
et al., 2019). When referring to teaching quality, characteristics
such as emotional support, instructional support, classroom
organization, type of cognitive demand, and class organization
and management are described, among others (Gitomer et al.,
2014; Joyce et al., 2018; Liu and Cohen, 2021). On the contrary,
when teaching is described as forms of teacher behavior in
teaching situations, it refers to the actions deployed by the
teacher during the didactic interaction to promote learning in
their students (Kaplan and Owings, 2001), and has to do with the
teacher’s practices—for example, behavioral tendencies—in
instruction and assessment during the learning processes (Bell
et al., 2012; Organization for Economic Cooperation and
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Development, OECD, 2013; Serbati et al., 2020; Liu and Cohen,
2021).

As pointed out by Prince et al. (2020), synchronous and
asynchronous didactic interactions involve teaching didactic
performances (criteria explicitness, activities, and expectations
regarding the students’ active participation and subsequent
reflection), the implementation of various synchronous and
asynchronous activities of comprehensive formative
assessment, and drawing on results to perform continuous
improvements in the implementation of learning activities. It
can be considered that the professor’s teaching actions (e.g., in
doing so, explaining class achievement criteria, exemplifying or
presenting contents, or structuring various student–learning
content interaction levels) are closely related to teaching
feedback, supervision, feedback itself, and the application of
acquired knowledge (evaluation).

The teacher, as part of the educational environment, creates
the circumstances and conditions to foster the development of
complex skills and behaviors, experiences and opportunities to
leverage learning, and the academic development of their
students (Kantor, 1975). As Dees et al. (2007) pointed out,
teaching is a complex encounter of the human experience,
characterized by a teacher–student dialog, in which the role of
the teacher is essential to generate a favorable environment for
learning. That learning environment also includes the behaviors
of the teacher and the student body, as well as evaluation
activities. Teaching and feedback can be seen as two multi-
element concepts embedded in the same educational process
between the teacher’s performances and the students’
performances with respect to the teaching and learning topics
and contents in educational and psychological events as
integrated fields (Hayes and Fryling, 2018).

On the other hand, several studies relying on student self-
reports for in-person or virtual sessions have been conducted
recently on the predictability correlation or implications between
the feedback received and the academic performance of students,
as well as related factors, for example, the content of the acquired
knowledge, the explicitness of learning objectives, the student’s
satisfaction, the illustration of skills, the psychological traits and
expectations from students, and feedback implementation
processes (Forsythe and Jellicoe, 2018; Jellicoe and Forsythe,
2019; Krijgsman et al., 2019; Winstone et al., 2019; Wisniewski
et al., 2020; Gopal et al., 2021; Krijgsman et al., 2021; Wang et al.,
2021).

The work of Forsythe and Jellicoe (2018) allowed for definition
of some types and characteristics of a feedback process in higher
education contexts and had some relevant constructs validated:
the positive or negative value of the feedback message; the
perceived legitimacy of the feedback message; the credibility of
the feedback source and trust in the bearer; and challenge
interventions to guide the student to balance their progress
positively and work on their deficiencies and weaknesses. The
authors conclude that the self-regulation of student behaviors and
predicting them predict, in turn, feedback engagement and
behavioral changes.

A meta-analysis study by Wisniewski et al. (2020) on 435
research articles revealed an approximate average effect of

feedback on the students’ academic achievements (d = 0.48).
However, their results showed that such impact is significantly
influenced by the content of the information conveyed, that is, the
different types and that feedback has a greater impact on
outcomes related to cognitive and motor skills and a lesser
impact on motivational and behavioral results. One aspect to
highlight in the conclusion of Wisniewski et al. (2020) is that
“feedback must be recognized as a complex and differentiated
construct that includes many different forms with, at times, quite
different effects on student learning” (p. 13). And, indeed, these
different types of feedback and their contents can also be related
to the different moments and performance criteria throughout
the didactic interaction processes, which involve performances
from both the teacher and the student.

The importance of the relationship between the teaching and
feedback processes can be found in the articles reported by
Krijgsman et al. (2019), Krijgsman et al. (2021), who used
different methods to study the effect of the explicitness of
learning and achievement objectives, and feedback processes
on student satisfaction and academic achievement. One first
research effort based on six different measurements over time
revealed that students experienced more competence, autonomy,
and relatedness satisfaction during class when sensing increased
process feedback or explicitness of learning objectives, but no
significant correlation was found between process feedback and
explicitness of objectives (Krijgsman et al., 2019).

For a second quasi-experimental study with students of sport
pedagogy and education, Krijgsman et al. (2021) used a 2 × 2
factorial design (absence vs. presence of explicitness of objectives
and absence vs. presence of process feedback) to learn the effect of
these two variables on the satisfaction of students regarding their
need for competence, autonomy, and relatedness. The authors
concluded that under certain conditions, the didactic processes
(classes) can be perceived by the students as highly satisfactory,
even when the teacher has not clarified what the learning
objectives and achievement criteria are and/or has not
provided feedback on the process.

The perception of feedback processes, acceptance,
engagement, and participation in feedback processes,
motivation, and awareness to engage in feedback to improve
learning have been studied as well (Jellicoe and Forsythe, 2019;
Winstone et al., 2019). Following the prior validation of
measurement constructs of five characteristics associated with
feedback, Jellicoe and Forsythe (2019) confirmed the structural
and progressive effect between the students’ acceptance of
feedback, awareness of feedback, motivated intentions related
to feedback, behavioral changes, and the execution of actions in
response to feedback using structural equation modeling on two
groups of psychology students.

Embracing the outlook of students receiving appropriate
feedback and the importance of building a feedback culture in
psychology students (feedback literacy), Winstone et al. (2019)
conducted a three-stage study with three different methods,
concluding with a feedback workshop. They gathered
information on the perceived usefulness of Developing
Engagement with a Feedback Toolkit (DEFT) to support the
development of the students’ feedback literacy skills and found
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that students perceived DEFT favorably and that such resources
can improve students’ overall feedback literacy.

Studies on the relationship between in-class modeling and the
presentation of content during class have also been reported, with
feedback processes provided by the teachers. Blumenfeld et al.
(2020) conducted a study with medical students and found that
teaching basic surgical skills with online didactic videos and
deliberate and supervised practice sessions, while providing
feedback, led to 100% of students who did not have such skills
prior to the intervention actually mastering the corresponding
technique, according to a follow-up assessment.

Through a structural equation modeling study conducted
during the COVID-19 pandemic with business administration
and hotel administration students from India, Gopal et al. (2021)
found that the instructor’s quality, course design, prompt
feedback, and the students’ expectations had a positive and
significant impact on student satisfaction. Likewise, higher
student satisfaction had a positive impact on student
performance. Similarly, Wang et al. (2021) carried out a study
with Chinese university students and found that teacher’s
innovation during class was perceived as a factor significantly
influencing academic achievements or results and satisfaction in
virtual classes during the pandemic. However, academic
achievements and learning satisfaction were negatively
correlated with the instructor’s performance. It is worth
mentioning that the students’ academic self-efficacy was a
significant mediator in terms of the effect of instructional
support (including feedback actions) and teacher innovation
on their perceived learning outcomes and learning satisfaction.

1.2 Current Study
In this work, we sought to answer the question: what is the
influence of the variables teaching and feedback as factors of
didactic performance of the teacher on the performance of the
student body in the performance variable evaluation and
application by the student body, mediated by the student body
variables: participation, relevant practice, and improvement?
Derived from this research, the objective of this study is to
show the effect of the teacher’s didactic performance variables
(teaching and feedback) perceived by educational sciences
postgraduate students attending virtual classes during the
pandemic on their self-assessment of their performance in
evaluation and application, mediated by their performance in
participation, relevant practice, and improvement.

In order to respond to the problem presented, an explanatory
theoretical model was proposed, as shown in Figure 1. The model
postulates that student performance in evaluation–application,
referred to the exercise of self-evaluation and transfer of
knowledge and competences achieved to the solution of new
problems with effectiveness and variability (Ribes, 1990; Carpio
and Irigoyen, 2005), is indirectly regulated by the teaching and
feedback factors that correspond to teacher performance, and
directly affected by three latent factors that correspond to student
performance (illustration–participation, pertinent practice, and
feedback–improvement).

In the first aspect, the model posed two factors of teacher
didactic performance: teaching and feedback. The teaching factor
included two latent variables of teacher performance: explicitness
and illustration, and the feedback factor included three latent

FIGURE 1 | Theoretical model to explain didactic performances of the teacher and the student. Note. Teaching performance variables: criteria explicitness and
illustration. Performance variables of teacher feedback: monitoring (practice supervision), feedback, and assessment. Student performance variables:
illustration–participated, pertinent practice, feedback–improvement, and evaluation–application.
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variables of teacher performance: supervision of learning
activities, feedback, and evaluation. These five criteria of
teacher performance stem from the didactic performance
model in the context of the teaching of psychology and related
disciplines (Carpio, et al., 1998; Irigoyen et al., 2011; Silva, et al.,
2014; Velarde and Bazán, 2019; Bazán-Ramírez et al., 2021b).

Also, this model included four latent student performance
variables as correspondence with the didactic performance
variables of the teacher: St evaluation–application, St
illustration–participation (which is functionally related to the
teaching factor of teacher performance), St practice, and St
feedback–improvement (which are functionally related to the
feedback factor of teacher performance). These student
performance categories were derived from the didactic
performance model disciplines (Carpio et al., 1998; Irigoyen
et al., 2011; Silva et al., 2014) and previously validated
(Morales et al., 2017; Velarde and Bazán, 2019; Bazán and
Velarde, 2021).

Each of these teacher performance factors are briefly defined
hereunder:

Criteria explicitness: This didactic performance implies having
the teachers point out to their students at the beginning of a term,
class, or practice what goal they are expected to reach and what
performance criteria and parameters they must fulfill to achieve
the expected objective.

Illustration: The teachers present the models and ways of
working, as well as the strategies to identify problems and search
for remedial tactics under a substantive theory conceptually and
methodologically guiding the actions of the competency that is
intended to be shaped in the students.

These two performances are related to teaching itself; teachers
may establish certain conditions and procedures for
teaching–learning depending on the achievements that they
want their students to realize, to which end they establish
criteria and requirements for compliance while using examples
and the didactic discourse in order to shape the behavior or
behaviors that they want their students to develop and apply.

Supervision of practice: The teacher brings the student into
contact with conditions similar to those that they will face in their
professional and/or scientific career and guides the actions of
their students through monitoring and support devices and
channels (oversees the actions of their students).

Feedback: It implies the assessment of both the learning
process and the student’s subsequent performance according to
their achievements and the established criteria. The teacher
provides the student with an opportunity to ponder on how
they have been carrying out the activities, and together they
look for new ways to reach the expected objectives and
achievements.

Evaluation: It involves activities and conditions made available
to the teacher to evaluate the functional adjustment of the
student’s performance according to the expected achievement
and the previously explained criteria. These criteria also include
the assessment of the application of the acquired knowledge when
facing new problems and/or the use of earlier learning in new
situations, different from those experienced during the learning
process.

These three types of teacher performance are related to
feedback as a general category within the learning process.
According to Silva et al. (2014), the criteria under which the
students’ performance is monitored and given feedback come
from the original didactic plan and its learning objectives, without
which the students’ performances could not be monitored or
given feedback. While it is true that evaluations have been
traditionally seen as summative mechanisms for assessing
student learnings, they also lead to opportunities to reflect on
student performance and to make modifications and adjustments
to the learning objectives and the conditions of subsequent
didactic interactions.

Moreover, in this first case related to the validation of
measurements, the four types or categories of the students’
didactic performance underwent the same procedure. Four
didactic performance categories of the educational sciences
postgraduate students were addressed in this research: 1.
Illustration–participation, 2. pertinent practice (adjustment to
supervision of practices), 3. feedback–improvement, and 4.
evaluation–application.

The following is a brief description of each of these four types
of student performance according to the teacher’s performance.

Illustration–Participation: In terms of this didactic
performance area, Bazán and Velarde (2021) pointed out that
the student acts according to the criteria indicated by the teacher
based on the didactic requirements and according to the
appropriate linguistic mode. Morales et al. (2017) stated that
this area involves both participation in class according to the
criteria set forth by the teacher during class and the student’s
utilization of strategies and resources to facilitate learning and
actually learn action patterns specified in the syllabus or
during class.

Pertinent practice: This area implies that the student’s
performance adapts to the achievement criteria specified to
realize the expected achievement(s) when facing practical
situations similar to the exercise of competencies according to
the pursued academic level or grade (under the supervision and
guidance of the teacher). In this regard, Morales et al. (2017)
pointed out that this practice “. . . is embedded within the
achievement criterion in accordance with what, how, when,
and where such practice can be supervised at all times as a
form of permanent evaluation or in isolation as a test situation to
demonstrate an already acquired way of behaving” (p. 31).

Feedback–Improvement: The student is brought into contact
with their own performance and makes changes to their behavior
according to the criteria and observations made by the teacher or
by themselves (Velarde and Bazán, 2019; Bazán and Velarde,
2021). Likewise, according to Morales et al. (2017), the process of
assessing the development of skills and knowledge to realize the
expected achievements also implies the self-supervision (or
monitoring) of the student’s own performance in accordance
with the said expected achievements or learnings.

Evaluation–Application: The students perform activities, solve
problems, and implement procedures according to the expected
achievement, fulfilling effectiveness, and variability criteria
(Velarde and Bazán, 2019; Bazán and Velarde, 2021). A
noteworthy characteristic is that students apply the skills and
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knowledge that they have developed when facing new demands
and new ways of encountering problems. In addition, this
performance area relates to self-assessment as a comparison
established by the student between their actual performance
and their ideal performance, and the adaptation of knowledge
to other situations (Morales et al., 2017).

The first type of didactic performance of the students
(illustration–participation) relates to the students’ own
learning process performances during a didactic interaction.
These activities involve addressing and adjusting to the
cognitive demands posed by the tasks and criteria set forth by
the teacher. The other three student performances (pertinent
practice, feedback–improvement, and evaluation–application)
have to do with the students adjusting to formative assessment
activities, supervision, feedback, and evaluation.

2 METHODOLOGY

2.1 Participants
Participants in this research were masters and doctoral students
enrolled in the Postgraduate Program of the Faculty of
Educational Sciences of a national university from the
Peruvian mid-southern highlands. Originally intended as in-
person curricula, the postgraduate program has been offered
exclusively online since June 2020 as a result of the SARS-
CoV-2 virus pandemic by means of video conferences using
an institutional account of this university on Google
Classroom and Google Meet. The student population is
composed of active teachers in the elementary education
system (private and public) and/or professors from different
universities. Almost all students come from the state (region)
where the university in which this study was conducted is located.

In this postgraduate program, the master’s degree curriculum
is taught in four-month cycles (one course per month), whereas
the doctorate level is scheduled in six-month cycles (with six-
week courses). A modular system of four courses taught
sequentially is in place for both academic levels; when a given
course has been completed and the corresponding final grade
reports have been submitted, the next course begins, and so forth.
In the case of Peru, the master’s and doctoral programs do not
differ substantially in terms of student training, as is the case in
other countries, where the doctorate is essentially a research
program oriented to the generation of basic knowledge.

This study was conducted at the end of the first course from
both levels. Following the completion of the first course of the
academic cycle 2020–2021 (between mid-July and early August
2020), all postgraduate students (approximately 500 masters and
doctoral students) were invited via institutional mail to
participate in this study, being informed of its voluntary
nature and free of any conditions or consequences for
students who did not wish to participate, and of the benefits
that the study might bring to the academic program. A total of
309 students who agreed to participate in this research received
textual information and a consent form to be filled electronically;
all 309 students sent back their informed consent form filled
accordingly.

The final sample of 309 students consisted of 198 males and
111 females; 222 (72%) were pursuing a master’s degree, and 87
(28%) a PhD. Ages ranged between 23 and 71 years old, with a
mean age of 35. Table 1 shows the number and percentage of
students from each cycle and level.

2.2 Design
This research had a cross-sectional design using short student
self-reporting perception and self-perception scales following a
quantitative and predictive approach of relationships between
factors and variables included through structural equation
modeling (SEM).

2.3 Measurements
2.3.1 Teacher Performance Questionnaire
A self-reporting questionnaire comprising five scales with four
items each was applied in order to gather information on how
students perceive their teacher’s performance. Two subscales or
dimensions were used to evaluate the teacher’s performance in
terms of teaching: criteria explicitness and illustration, whereas
three subscales were used to evaluate feedback: supervision of
practice, feedback, and evaluation, each of them scored using a
Likert scale: 0 = never, 1 = sometimes, 2 = almost always, and
3 = always. Except for the subscale to evaluate supervision of
practice, four subscales corresponding to four teaching performance
criteria from the self-reporting questionnaire validated by Bazán-
Ramírez et al. (2021b) were adapted by a panel of education
postgraduate teachers to be applied in the Peruvian context.

A total of fifteen questions were adapted; in some cases, the
adaptation consisted of modifying several sentences without
disregarding the original sense of the question but making it
specific to the current context. A subscale with four questions
based on the same evaluation format as the other four
performance areas was drafted to evaluate the supervision of
practice performance area, for example: “In terms of the practical
activities of the course, the teacher oversaw our activities and
corrected our performance.” Table 2 shows the questions or
statements from each of the five subscales (criteria) of the
teacher’s didactic performance. For obtaining the Spanish
version of these questions, see the Supplementary Material S1
section.

For this research, a confirmatory factor analysis was used to
identify the internal structure of the teacher performance
questionnaire, obtaining results with very good global fitness
values, almost similar for the multidimensional model [χ2 (160) =
279.864, CFI = 0.988, TLI = 0.986, RMSEA = 0.049 (0.040, 0.059),

TABLE 1 | Number and percentage of students per cycle and current
postgraduate level.

Prevalence Percentage Cumulative percentage

1st master’s 146 47.2 47.2
3rd master’s 76 24.6 71.8
1st PhD 28 9.1 80.9
3rd PhD 29 9.4 90.3
5th PhD 30 9.7 100.0
Total 309 100.0 —
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SRMR = 0.048] and for the second-order factor model [χ2 (164)
= 295.020, CFI = 0.987, TLI = 0.985, RMSEA = 051 (0.042, 0.060),
SRMR = 0.051], in which the first-order factors criteria
explicitness and illustration were contained by the second-
order factor (teaching category), whereas the other first-order
factors (supervision of practice and learning activities, feedback,
and evaluation) were a part of the second-order factor feedback
category. Standardized factorial loads for the multidimensional
model ranged between 0.62 and 0.77, with covariances ranging
from 0.73 to 0.90; in terms of the other model, the second-order
factors showed a covariance of 0.95, whereas the correlations
between second- and first-order factors varied between 0.89 and
0.93; in addition, factorial loads ranged between 0.62 and 0.77. In
summary, satisfactory validity evidence was obtained based on
the internal structure of the construct for the questionnaire

scores, both for the five–oblique factor multidimensional
model and for the second-order multifactor model.

Although these data showed that we have an instrument with
good convergent and divergent construct validity, the
questionnaire underwent invariance analysis according to sex,
age, and postgraduate level of the students. Results in Table 3
reveal that the teacher’s performance questionnaire is invariant in
terms of sex, age, and pursued degree (master’s or PhD).
Implemented gradual restrictions did not impair the fitness of
the models examined for the metric, scalar, and strict invariance
levels as the differences found in the suggested fitness indices
(ΔCFI < −0.01 and ΔRMSEA <0.015) are within the permissible
threshold (Cheung and Rensvold, 2002; Chen, 2007; Dimitrov,
2010). Therefore, according to the data found, it should be noted
that students from all sociodemographic groups understood the

TABLE 2 | Teacher performance criteria: teaching, supervision, and evaluation.

Criteria explicitness
The teacher explained what the expected achievement was at the beginning of instructional units
The teacher explained what criteria had to be met to carry out a certain activity or task
The teacher explained what criteria and requirements I had to meet to carry out a class exercise or a course practice
In each class, the teacher explained clearly what achievement criteria had to be met by students to acquire the class contents
Illustration
The professor explained the topic of each class in detail
The teacher showed examples of how to fulfill a task or practice. The professor provides examples
The teacher would describe how an expert with a postgraduate degree in education would solve a complex problem relevant to the education field
The professor would solve problems in front of the students according to the class topic
Supervision of practice and learning activities
During course practices, the teacher would guide my learning efforts and oversee my performance
My colleagues and I received guidance and assistance from the teacher during the course learning activities
The teacher established the practice conditions and oversaw the efficient completion of tasks
The teacher would oversee our actions and remediate our performance during the course practical activities
Feedback
The professor remediates our performance during class activities, pointing out rights and wrongs
The professor would bring me into contact with my mistakes and shared viable solutions
The professor teaches me several ways in which I can meet the criteria for their class activities
The professor graded the requested tasks and provided me with indications to correct or improve my work
Evaluation
The professor conducted periodical evaluations on my theoretical knowledge or class fundamentals
The professor conducted applied evaluations and shared solutions to practical problems related to the class
The professor assessed my capacity to integrate knowledge from other courses into their own class
The professor evaluated the students according to the learning objectives shown at the beginning of the term, which can also be found in the syllabus

TABLE 3 | Invariance according to sex, age, and postgraduate level.

X2 gl P CFI Δ CFI RMSEA Δ RMSEA

Sex — — — — — — —

Configurational 383.657 320 0.008 0.981 — 0.036 —

Weak 368.015 335 0.104 0.990 0.009 0.025 −0.011
Strong 386.431 350 0.087 0.989 −0.001 0.026 0.001
Strict 401.282 370 0.126 0.991 0.002 0.024 −0.003

Age — — — — — — —

Configurational 380.279 320 0.011 0.983 — 0.035 —

Weak 424.149 335 0.001 974 −0.008 0.042 0.007
Strong 449.981 350 0.000 0.971 −0.002 0.043 0.002
Strict 465.029 370 0.001 973 0.001 0.041 −0.002

Postgraduate level — — — — — — —

Configurational 349.408 320 0.124 0.991 — 0.025 —

Weak 356.727 335 0.198 0.994 0.002 0.021 −0.004
Strong 384.378 350 0.100 0.990 −0.004 0.025 0.005
Strict 395.962 370 0.169 0.992 0.002 0.021 −0.004
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meaning of the teacher’s performance latent construct equally,
with unbiased indicators that are measured with the same
precision in each group.

Given the ordinal nature of the items, reliability was estimated
using McDonald’s Omega, with coefficients varying between 0.79
and 0.93 for the factors, whereas an Omega value of 0.96 and an H
value of 0.96 were obtained for the general construct. These values
indicate high reliability for the instrument scores.

2.3.2 Student Didactic Performance Scales
Four categories or criteria (illustration–participation, pertinent
practice, feedback–improvement, and evaluation–application) of
the students’ didactic performance were assessed using four short
subscales, one for each performance. In each area, the short scale
consisted of four sentences (items) whose responses were rated on
a scale of 0 = never, 1 = sometimes, 2 = almost always, and
3 = always.

To evaluate the students’ self-assessment of their performance,
in accordance with the didactic performance model assumed in
this work, eleven questions were adapted from the questionnaire
validated by Bazán and Velarde (2021) and grouped into three
scales: illustration–participation, feedback–improvement, and
evaluation–application. The adaptation consisted of a panel of
teachers from the educational sciences postgraduate program
adjusting several questions for better understanding by
educational sciences students from Peru, adding a new
question in the illustration–participation area: “I would solve a
complex problem relevant to the education field, as close as
possible to how an expert with a postgraduate degree would
do it.”

Four additional questions were devised for the scale that would
evaluate the pertinent practice student performance criterion,
which corresponds to the supervision of practice (and learning
activities) teaching performance criterion; an example of this is
the sentence “During the practices, I carried out my activities
under the guidance and supervision of the teacher.” Table 4

shows the questions for evaluating the four student performance
criteria. Also, a Spanish version of these questions is available in
the Supplementary Material S1 section.

A confirmatory factor analysis was conducted to prove the
factorial structure of the scales of the students’ didactic
performance, yielding very good fitness values for the
multidimensional model: χ2 (84) = 204.747, CFI = 0.964,
TLI = 0.955, RMSEA = 0.069 (0.057, 0.081), SRMR = 0.075.
Standardized factorial loads ranged between 0.56 and 0.75, except
for the item “My final evaluation has shown that I have acquired
the expected knowledge and competencies according to the
objectives set forth at the beginning of the term and which
can be found in the syllabus” with a load of 0.30, and which
was kept within the dimension to avoid impacting the factorial
structure; covariances ranged between 0.66 and 0.84. The global
fitness analysis reveals satisfactory validity evidence based on the
internal structure of the construct. The internal consistency
coefficients, estimated using McDonald’s Omega, range
between 0.70 and 0.73, with omega and H values of 0.92 for
the general latent variable.

Having identified the factorial structure of the scales of the
students’ didactic performance, the measurement invariance
according to sex, age, and pursued degree (master’s or PhD)
was analyzed progressively. As can be seen in Table 5, fitness
indices CFI and RMSEA reveal a very good fitness value for
configurational variance. In terms of metric variance, fitness
indices are among the expected thresholds, confirming the
invariance (ΔCFI > −0.01 and ΔRMSEA <0.015), thus
indicating that the latent construct has the same meaning
across all groups. Regarding scalar invariance, the differences
based on ΔCFI and ΔRMSEA with respect to the metric
invariance remain within the recommended values, suggesting
that students can obtain equivalent scores regardless of
demographic features such as sex, age, and pursued degree.
Last, because the suggested indices ΔCFI and ΔRMSEA are
within the recommended cutoff threshold, strict invariance

TABLE 4 | Scales for assessing four criteria of the students’ didactic performance.

Illustration—Participation
I had no issues whatsoever comprehending the topics explained by the professor during class
I completed class exercises or homework following the model devised by the professor
I would solve a complex problem relevant to the education field, as close as possible to how an expert with a postgraduate degree would do it
I solved the problems or tasks devised by the professor during class
Pertinent practice (supervision of learning activities)
During the practices, I carried out my activities under the guidance and supervision of the teacher
My colleagues and I have participated in learning activities with the teacher’s assistance
I carried out the practices devised by the teacher efficiently and under their supervision
I applied the corrections pointed out by the teacher during the course activities overseen by them
Feedback–improvement
I improved my performance in class activities according to the rights and wrongs underscored by the teacher
I identified my mistakes during class and adopted remedial suggestions from the teacher
I carried out academic work relying on the different methods taught by the teacher
I modified my actions to improve my work and meet the criteria set for the task
Evaluation–application
I showed proficiency in the theoretical principles of the relevant topic
I made contributions for practical application and problem solving
I integrated knowledge from other classes to answer questions related to the relevant topic
My final evaluation has shown that I have acquired the expected knowledge and competencies according to the objectives set forth at the beginning of the term
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was deemed satisfactory as well; this means that the instrument
items are measured with the same precision in each group.

2.4 Procedure and Data Analysis
The two measurement instruments were inspected
psychometrically during the first stage. Validity evidence based
on the internal structure and measurement invariances was
examined through confirmatory factor analysis and using R
software version 4.0.2 (R Development Core Team, 2020)
respectively; because of the ordinal nature of the items that
configured the multidimensional and second-order models, the
WLSMV estimator (diagonally weighted least squares with mean
and variance corrected) and polychoric correlation matrices
(Brown, 2015; Li, 2016) were used. In addition to χ2 (chi-
square), traditional indices such as comparative fit index
(CFI), Tucker Lewis Index (TLI), root mean square error of
approximation (RMSEA), and standardized root mean square
residual (SRMR) were considered for the assessment of global
fitness values of the models; a CFI and a TLI ≥0.90 or ≥0.95 mean
either adequate or good fitness, respectively (Hu and Bentler,
1999; Keith, 2019), for RMSEA, indices ≤0.08 or ≤0.05 mean
adequate or good fitness, respectively (Hu and Bentler, 1999;
Keith, 2019); similarly, SRMR values ≤0.08 or ≤0.06 indicate
adequate and good fitness, respectively (Hu and Bentler, 1999;
Keith, 2019).

During the second stage, based on the theoretical model
presented in Figure 1, two structural regression models were
tested through structural equation modeling, using the robust
maximum likelihood estimation method (MLM) and the
semTools 0.5-3 and lavaan 0.6-7 packages in R software
environment version 4.0.2 (Yuan and Bentler, 2000; Finney
and DiStefano, 2008; Satorra and Bentler, 2010). In the first
model, the five latent variables of the teacher’s didactic
performance were directly included as predictor variables,
covarying in the foreground the two variables of the teaching
factor (criteria explicitness, illustration) and, on the other hand,
the three feedback variables (supervision of practice, feedback,
and evaluation). In the second model, the two second-order
factors, teaching, feedback, and their respective categories as

first-order variables, were included as predictors. The cutoff
values suggested by Keith (2019) and Schumacker and Lomax
(2016) were considered for fitness validation of the models; in this
sense, the examined goodness-of-fit indices were Satorra–Bentler
scaled chi-square (S-B χ2), CFI, TLI, RMSEA, and SRMR.

3 RESULTS

The proposed hypothetical model is supported by empirical
evidence, given that both the global goodness-of-fit indices of
the model and the estimated parameters for the established
relationships are satisfactory (Figure 2) having obtained
goodness-of-fit indicators S-B χ2 (539) = 859.032, p = 0.000;
CFI = 0.931; TLI = 0.923; IFI = 0.931; RMSEA = 0.044 (0.039,
0.049); SRMR = 0.065; that is, results reveal that the SEM model
has an adequate parsimonymeasurement (S-B χ2/gl = 1.59), good
fit incremental fitness (CFI and TLI); by showing good fitness
values, absolute fitness indices such as RMSEA and SRMR also
reveal a minimum error presence when replicating the
empirical model.

The model shows that criteria explicitness (Pr_Criterias) and
illustration (Pr_Ilustra) on the teacher’s side have positive effects
on student participation (St_Participated) in order to realize
learning achievements: the combined impact of both factors of
teaching performance on student participation is 41%; the role
played by the teacher in the supervision of practices has a direct
impact of 56% on the pertinent practice of the student; the last
two factors of teaching performance (feedback and evaluation) as
generated conditions have a 38% direct impact on self-generated
improvement by the student; finally, it is worth noting that the
five teaching performance criteria have indirect effects on the
application of the acquired knowledge and competencies by the
students to solve new tasks or problems; this last criterion of
student performance is partially explained (46%) by the direct
effects of the other three student performance criteria.

For the second SEM model proposed (Figure 3), the teacher’s
performance criteria are configured as a second-order latent
construct where E (teaching category) and R (feedback

TABLE 5 | Invariance according to sex, age, and postgraduate level of the scales of the students’ didactic performance.

X2 gl p CFI Δ CFI RMSEA Δ RMSEA

Sex
Configurational 245.143 168 0.000 0.953 — 0.055 —

Weak 245.541 179 0.001 0.960 0.006 0.049 −0.006
Strong 259.642 190 0.001 0.958 −0.002 0.049 0.000
Strict 281.987 205 0.000 0.953 −0.004 0.050 0.001

Age
Configurational 229.257 168 0.001 0.962 — 0.049 —

Weak 219.927 179 0.020 0.975 0.013 0.039 −0.01
Strong 232.044 190 0.020 0.974 −0.001 0.038 −0.001
Strict 265.096 205 0.003 0.963 −0.011 0.044 0.006

Academic level
Configurational 222.217 168 0.003 0.966 — 0.046 —

Weak 219.243 179 0.022 0.975 0.009 0.038 −0.008
Strong 232.075 190 0.020 0.974 −0.001 0.038 0.000
Strict 239.459 205 0.050 0.978 0.004 0.033 −0.005
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category) are related to the factors of the students’ performance.
Global indices reveal that the model has good fitness values: S-B
χ2 (545) = 859.311, p = 0.000; CFI = 0.932; TLI = 0.926; IFI =
0.933; RMSEA = 0.043 (0.038, 0.048); SRMR = 0.062.

As per the estimated parameters, the latent factor
evaluation–application (EA), understood as the students’
capacity to apply the acquired knowledge in new and
demanding situations, is partially explained (47%) by the
latent categories of teacher performance (E and R) with a
direct mediation from the students’ didactic performance
criteria, such as student participation (IP), supervision of
practices (SA), and feedback–Improvement (RM). In
particular, it can be seen that the R category (feedback) from
the teacher’s performance has positive direct effects on SA and
RM of the students’ performance and that both factors predict the
application and generalization of the acquired knowledge.

In order to identify whether there are significant differences in
the perception of teaching performance and the teaching and
feedback factors according to the level of studies, a
complementary analysis of differences in means was
performed. Table 6 shows that according to the results of
Student’s t-test, there are no significant differences (p > 0.05)
or practical differences (d < 0.20) between master’s and doctoral

students when comparing the perception of teaching
performance and the teaching and feedback factors.

On the other hand, Table 7 shows the results of Student’s t-test
according to the postgraduate level (master’s and doctorate), in
the four student performance variables: evaluation–application,
illustration–participation, relevant practice, and
feedback–improvement. The data in Table 7 show that there
are no statistically significant differences between master’s and
doctoral students in the four student didactic performance
variables. Likewise, the effect size estimated with Cohen’s d
reaffirms the absence of significant differences between
master’s and doctoral students.

4 DISCUSSION

The main objective of this study was to assess the effect of five
variables from the teacher’s didactic performance (two from
teaching and three from feedback) on self-assessed evaluation
and application, mediated by the students’ participation,
pertinent practice, and improvement performances by testing a
structural regression model. For this purpose, self-reports from
postgraduate students were used, understanding that this

FIGURE 2 | Structural regressionmodel on the effects of the teaching performance criteria on the didactic performances of postgraduate students. Note. Teaching
performance variables: Pr_Criterias = criteria explicitness, Pr_Ilustra = illustration, Pr_Monitor = supervision–monitoring, Pr_Feedback = feedback, and Pr_Assessm =
evaluation. Student performance variables: St_Participated = illustration–participation, St_Practice = pertinent practice, St_Feedback = feedback–improvement, and
St_Apply = evaluation–application.
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FIGURE 3 | Structural regression model of Teaching and Feedback perceived on the students’ didactic performances. Note. Teaching performance variables:
teaching, feedback, Pr_Criterias = criteria explicitness, Pr_Ilustra = illustration, Pr_Monitor = supervision–monitoring, Pr_Feedback = feedback, Pr_Assessm =
evaluation, St_Participated = illustration–participation. Student performance variables: St_Practice = pertinent practice, St_Feedback = feedback–improvement, and
St_Apply = evaluation–application.

TABLE 6 | Comparison of perception of teacher performance and teaching and feedback factors according to postgraduate level.

Group N Mean Median Sd t (gl) p d

Teacher performance Master’s 220 39.49 39.5 5.83 0.119 (305) 0.906 0.015
Doctorate 87 39.40 39 6.04 — — —

Teaching Master’s 220 20.50 21 2.90 0.609 (305) 0.543 0.077
Doctorate 87 20.30 20 3.02 — — —

Feedback Master’s 220 28.70 28 4.66 −0.087 (305) 0.931 0.011
Doctorate 87 28.70 28 4.68 — — —

TABLE 7 | Comparison of self-assessment of student performance according to postgraduate level.

Group N Mean Median Sd t (gl) P d

Evaluation—Application Master’s 220 6.64 6.00 1.00 −1.485 (305) 0.139 0.188
Doctorate 87 6.83 7.00 1.06 — — —

Illustration—Participation Master’s 220 9.64 9 1.37 −1.49 (305) 0.138 0.188
Doctorate 87 9.90 10 1.42 — — —

Pertinent practice Master’s 220 9.63 9 1.57 −1.79 (305) 0.075 0.15
Doctorate 87 9.99 10 1.67 — — —

Feedback–improvement Master’s 220 9.80 10 1.52 0.417 (305) 0.677 0.052
Doctorate 87 9.72 10 1.54 — — —
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postgraduate program was intended for in-person sessions and
that as a result of the COVID-19 pandemic, students started
attending classes and submitting homework and assignments
exclusively online.

As per the results shown in Figure 2, the resulting model that
included the five teacher performance constructs as predictors
yielded good goodness-of-fit indicators; however, it showed
moderate divergent construct validity due to high covariation
indices among teaching and feedback performances. This
remained a methodological task to be solved. However, a
greater effect of the supervision of practice teacher
performance could be seen on the student’s pertinent practice
variable (coefficient = 0.75). In addition, significant predictions
were reported for the two teaching performances on
illustration–participation student performance, although the
explicitness of criteria had a greater predictive weight on
student participation. Likewise, significant predictions were
reported for the feedback and evaluation teacher performances
on the feedback–improvement student performance. These data
provide empirical evidence of the direct effect that both teaching
and feedback have on the students’ didactic performance in
virtual classes and practices.

The variable to predict was the evaluation–application student
performance. The data from the structural regression model
showed that both the Illustration–participation and the
feedback–improvement student performances had a similar
effect on evaluation–application. Likewise, the supervision of
the pertinent practice significantly predicted
evaluation–application, although to a lesser extent than the
other two variables. This means that both the students’
learning performance (participation) linked to the teacher’s
teaching variables and the students’ improvement performance
linked to the teacher’s feedback variables equally influence the
students’ application practice in self-assessed student evaluations.

These structural correlations had better configuration and
goodness of fit than the obtained model when the five teacher
performances were arranged as second-order factors, two
performance constructs (criteria explicitness and illustration)
and their four indicators, factorially belonging to teaching, and
three performance constructs (supervision of practice, feedback,
and evaluation), factorially belonging to feedback. Thus, the
regression coefficients were higher from these two second-
order factors (teaching and feedback) on the three student
performance variables that functioned as mediating variables;
however, the predictive values of these mediating variables on
evaluation–application did not vary significantly for the first
model (referred to in Figure 2). As per the parsimony
principle, we can affirm that this second model was most
adequate to explain the self-assessed evaluation–application
student performance, mediated by the participation, pertinent
practice, and feedback–improvement performances.

It is interesting noting that in the models obtained, teaching
performances positively influence not only the students’
perception of their performance of participation and
adjustment to the teaching and achievement criteria promoted
by their teachers but also, albeit indirectly, the students’
performance of application and adjustment to the evaluations.

The results of this study empirically support the assumption that
teacher performance in the didactic interaction influences student
learning (Kaplan and Owings, 2001), both in synchronous and
asynchronous didactic interactions (Prince et al., 2020). The
positive effect of teaching variables on achievement variables
as perceived by the students has been reported by other
researchers, namely, the positive and significant effect of
interactive instruction (Liu and Cohen, 2021), and
instructional support on the students’ performance (Wang
et al., 2021).

On the other hand, feedback (supervision of practice, feedback
itself, and evaluation) has a direct influence on the students’
performance in adjusting to feedback and improving their
performance, a variable that, in turn, positively influences the
students’ application and adjustment in self-assessed evaluations.
In terms of what Jellicoe and Forsythe (2019) have outlined as
crucial steps, the relationship between the teacher’s feedback
actions and the student’s incorporation of such feedback into
their behavioral repertoire implies the student accepting the
feedback provided by their teacher and having trust that said
feedback will demand plausible challenges and changes in their
behavior and learning.

Another important aspect of this study is seeing the
simultaneous effect of teaching and feedback on three different
mediator variables that refer to student performances and their
indirect effects on the students’ application and evaluation
adjustment performance. This study found high covariation
between these two factors, which demonstrates their
interdependence as important variables in terms of teaching
(also called instruction). Gopal et al. (2021) have found that
variables related to teacher instructional quality were better
predictors of student satisfaction during online classes, while
teacher feedback as a predictor had a lesser effect than the
instructional variable.

According to this study, and dismissing the teaching variables,
the teacher performance addressing achievement criteria
explicitness and learning objectives as a performance variable
poses a greater impact on the students’ participation and
adjustment to illustration performances. However, the impact
of explicitness of achievement criteria on student adjustment to
instruction (e.g., illustration) and their participation in lectures
and derived tasks can be influenced by the feedback provided by
the teacher. For example, Krijgsman et al. (2019) found that when
students perceive very high feedback levels, the additional benefits
of objective explicitness are reduced, and vice versa.

The results of this study also showed higher regression weight
between teacher feedback and student performance in relevant
practice and improvement. Likewise, high predictive weight was
found for the teacher’s explicitness of criteria on student
participation. However, the teacher’s didactic performance
called illustration appears highly correlated with the teacher’s
performance in monitoring, explicitness of achievement criteria,
and feedback. This highlights the importance of the instructional
process itself, a finding that is consistent with the contributions of
Krijgsman et al. (2021); in the sense that learning objectives and
criteria explicitness to the students, as well as feedback, by
themselves will not have a direct effect on the self-assessment
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of learning, on achievement satisfaction or on indicators of
academic achievement. Hence, the importance of treating
teaching and feedback as multidimensional variables is shown,
but closely related to the instructional process and formative
assessment.

The implications of the findings of this study are several for
what a teacher can do in a classroom. 1. The teacher’s monitoring
and supervision of his or her students’ practice and actions is a
fundamental variable in teaching and learning in the context of
higher education. An aspect to highlight in this study is having
considered the supervision of practice by the teacher not as a
dimension of the teaching factor but as a dimension of the feedback
factor, understood that this performance is more focused on the
process of how the teacher monitors the progress of their students,
and closely related to formative assessment and feedback. The data
from the confirmatory factor analysis and invariance analysis on
the teaching performance questionnaire have confirmed the
monitoring variable (supervision of practice) together with the
variables feedback and evaluation, constituted a second-order
factor called feedback, which significantly influenced student
performance in relevant practice and improvement. Similarly,
these confirmed dimensions match other traits from the
teacher’s feedback behavior reported by other authors, for
example, the variables quality of feedback and using
assessments in instruction (Liu and Cohen, 2021), and
Supervision of student learning (Loose and Ryan, 2020).

In both structural regression models, feedback variables had a
greater impact on student didactic performance than teaching
variables. Thus, our results confirmed the importance that
teachers should consider feedback as a multidimensional
construct that has a significant effect on student performance
variables in teaching and learning situations, particularly on
relevant practice and adjustment to feedback for improvement
in the learning process. In this study, three dimensions of
feedback were included, supervision or monitoring of practice,
learning feedback, and evaluation of what has been learned, but it
is possible that teachers also use other ways to provide feedback to
their students’ learning, for example, through online follow-up
and monitoring applications, or by encouraging self-evaluation
and self-feedback. Another aspect that teachers in the classroom
should take into account is that feedback, as a multidimensional
factor, can have direct and indirect influence on student
performance in evaluations and the application of what they
have learned.

2. Another aspect of importance for the teacher’s work in
teaching and learning situations has to do with performance in
the explicitness of the achievement criteria for student learning.
This variable had a greater predictive weight in student
performance in the participation variable and, to a lesser
extent, but significantly, the teacher’s performance in
illustration (presentation of the content to be learned).
Likewise, in this study, the achievement in criteria explicitness
and illustration form one performance factor (teaching),
according to the perception of their postgraduate students.
The two teaching behaviors correspond to what other
researchers have reported as characteristics of the teacher’s
teaching behavior, for example, creating conditions to provide

students with the opportunity to learn explicit criteria according
to their own curricular needs (Kaplan and Owings, 2001).

Although it is true that our results indicate a greater predictive
weight of the teacher’s performance in the explicitness of criteria,
the variable that has to do with the teaching and presentation of
content (illustration) also plays an important role in influencing
student participation and its subsequent application in learning
assessment contexts. In other words, both the explicitness of
achievement criteria and the illustration (presentation of
contents) are important variables for developing an
instructional practice focusing on the understanding of
contents (Bell et al., 2012), to promote constructive and
critical interactions between them (Serbati et al., 2020), to
structure didactic interactions (teacher- and/or student-
centered), and to model the skills to be developed by their
students (Bazán–Ramírez et al., 2021a). Moreover, the findings
of this study regarding aspects of illustration (teaching
performance) match teacher performance characteristics
previously reported by Liu and Cohen (2021). Analysis and
problem solving, instructional dialog, engaging students in
learning, modeling, strategy use, and instruction and
representation of content (Liu and Cohen, 2021) imply
teaching characteristics on the teacher’s side.

These results with graduate students of educational sciences
describe teachers’ performances in virtual classes due to the
pandemic, as perceived by the students. Therefore, the
assessment made by the students implies didactic
performances usually deployed in the face-to-face modality,
which were adapted for their classes in virtual modality. In
this regard, Loose and Ryan (2020) found that the transition
to remote learning due to the pandemic led teachers to modify
and innovate their instructional practices and develop ways to
equalize positions between the teachers and students. In this way,
the teaching and feedback performances on the part of the teacher
reflect the possibility of moving content entirely from the face-to-
face modality to an online course, facilitating a version of distance
learning (George, 2020).

The variables of didactic performance on the part of the teacher
and performance on the part of the students that we have included
in the present work can be useful to assess synchronous (in class
activity) and asynchronous learning (virtual learning environment,
VLE) (Rehman and Fatima, 2021). Our results coincide with the
proposal of (Abrahamsson and Dávila López, 2021) for the
improvement of online learning, based on teaching strategies,
monitoring, and feedback (Abrahamsson and Dávila López,
2021). Likewise, our results agree with the findings of Wang
et al. (2021) that in virtual classrooms, teachers’ instructional
performance plays a fundamental role in facilitating students’
learning outcomes in higher education.

An important limitation in this study is that the variable to
predict was a latent factor that considers only the students’ self-
assessment of their own didactic performance related to the
application of acquired knowledge and the adjustment to the
assessments made by the teacher. Although most studies relying
on self-reporting on the perception of the teacher’s performance
according to university students have included indicators of
academic satisfaction or achievements as dependent variables
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(albeit self-perceived by the students), it would be relevant for
future studies to include measurements of the actual academic
achievements of undergraduate and/or postgraduate students as
one of the latent variables to predict from teaching and feedback
variables mediated by the student’s performance self-assessment.

4.1 Conclusion
The study hereby presented has found that teaching and feedback
teacher performance variables, as perceived by educational
sciences postgraduate students during virtual classes (in-person
before the COVID-19 pandemic), significantly influence three
student performance variables: illustration–participation
(St_Participated), practice (St_Practice), and
feedback–improvement (St_Feedback). This significant effect
can be observed either when the five teacher performance
variables are included as predictor variables or when arranged
into two second-order factors (teaching and feedback).

It was also found that the evaluation–application student
latent variable was significantly and equally influenced by the
illustration–participation, and feedback–improvement student
performance variables. Moreover, the pertinent practice
performance had a significant effect, although to a lesser
extent than the former two, on the evaluation–application
student latent variable: evaluation–application.
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