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Abstract
COVID-19 (SARS-CoV-2) pandemics changed social dynamics in several aspects, the introduction of
containment measures to ensure social distancing was one of these changes, it made education
institutions adopt the remote learning system. In order to understand the impact on the leaning process,
this paper aims at devising and developing a measurement instrument to quantify students’ perception
regarding the adaptation to the remote education provided by the Federal University of Amazonas –
UFRA, over classroom-based learning, which was adopted previously to the COVID-19 context, that being
the latent trait to be measured. For this purpose, theoretical procedures from the Construction Model for
Psychological Tests and Measures and the psychological evaluation incorporated multiple perspectives.
To validate the content, the study set three phases: 1) initial construction of the measurement instrument
and literature review; 2) establishment of student focus groups; 3) judge’s analyses to outline factors and
potential items. Finally, the instrument presented to the content validity index an average acceptance of
94.16% per item, and acceptance values of over 93.43% to factors and domains.

Introduction
COVID-19 pandemics produced changes in social interactions and social distancing intended on reducing
these interactions amongst people, causing education institutions to adopt the emergency remote
teaching format. In this national higher education context, a survey carried out by the College of Deans of
Undergraduate Studies (COGRAD-2020), linked to the National Association of Directors in Federal
Institutions of Higher Education (ANDIFES), demonstrated that most of the IFES (Federal Institutions of
Higher Education), planned complementary academic calendars that were completely remote or
hybrid (Aguilera-Hermida, 2020; Ali, 2020; Buttler et al., 2021a; Chiou, 2020; Sarah I Hofer et al., 2021;
Secundo et al., 2021a).

Due to the long duration of the suspension of in-person activities, the proper ful�llment of the academic
calendar for the years 2020.1 and 2020.2 was disrupted. This situation became even worse because of
the uncertainty regarding the resumption of academic in-person activities on the IFES. In addition, on April
28th 2020, CNE/MEC (National Council of Education) approved the opinion Nº 05, which covers the
reorganization of the school calendar and the possibility of validation of non-face-to-face activities in
order to meet the minimum annual class load.

Another aspect that required readjusting was the evaluation process, since it was conducted
contemplating classroom teaching characteristics, the search for more precise indicators became
necessary on the remote teaching assessment.

In the COVID-19 context, loss of teaching quality is projected due to the conditions for carrying out a
semester entirely online in 2020. The present study             aimed at devising and developing a
measurement instrument to quantify students’ perception regarding the adaptation to the remote
education provided by the Federal University of Amazonas – UFRA, over classroom-based learning.
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Psychometrics can be understood as a theory or technique to assess psychological processes, usually
applied in the areas of Psychology and Education (Pasquali, 2009). In this paper, the construct to be
assessed is the perception of the students which represents a latent trait, such as its objectives, we have
the quality evaluation of emergency remote teaching in Brazilian universities and the explanation of the
meaning that individuals bestow to the answers on a variety of tasks through items. Thus, we expect
psychometrics to assist the comprehension of mental processes through the quantitative method, which
is an important aspect in science when seeking to depict the understanding of nature with greater
precision. 

 

The methodology applied was based on the creation of new instruments revised by (Coluci et al.,
2015) and on mental health assessment principles (Gorenstein & Yuan-Pang, 2016), which present the
theoretical procedures of design and construction of the psychological measurement proposed
in (Pasquali, 2010). It is based on three poles: theoretical procedures, empirical procedures (experimental)
and analytical procedures (statistical). 

It is worth noticing that the multi-criteria proposed by (Nickel et al., 2010) was applied as complementary
basis to the construction of the measuring instrument. Hence, it is necessary the identi�cation of the
requirements/needs of the students, de�nition of the requirements to compose the instrument and the
de�nition of the goal-speci�cations that relate to the validation of the instrument by specialists. Finally,
we sought to create an assessment instrument for the emergency remote teaching to validate the quality
of this teaching and also, subsidize the various assessments and educational examinations in a large
scale, such as: Basic Education System (SAEB), National Exam of Students Performance (ENADE),
External on Site Evaluation of Higher Education Institutions, National High School Exam (ENEM) and
Programme for International Student Assessment (PISA). Next, the bibliographic review is going to be
demonstrated, the methodological steps to the construction and validation of the perception instrument
about the quality of remote learning.

Literature review
Some studies about remote teaching were performed, among them the practice of psychological
assessments, reinforcing the importance and need of researches that demonstrate accuracy, ethics and
safety (Marasca et al., 2020), the investigation of students’ perception about the emergency online
teaching (adoption, use and acceptance) and its quality (Aguilera-Hrmida, 2020; Sarah I. Hofer et al.,
2021; Iglesias-Pradas et al., 2021; Moser et al., 2021; Secundo et al., 2021b; Shim & Lee, 2020) . Other
articles indicate the psychological impacts experienced by higher education studets in the new reality
which is a resultant of the fear of COVID-19 (Buttler et al., 2021b; Cavalheiro & Sticca, 2020; Faro et al.,
2020; Shim & Lee, 2020).
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There were few publications that analyzed the emergency remote teaching in Brazilian Universities (De la
Fuente et al., 2021; Quispe-Pietro et al., 2021; Ribeiro & Corrêa, 2021), this can be based on two
assumptions: 1) It is the �rst time the universities are experiencing this type of drasctic change on
teaching setup, called Emergency Remote Teaching (ERT), which differs from the Distance Education,
ofering a temporarty instructional support and developted with a reduced planning time (Hodges et al.,
2020; Mohmmed et al., 2020; Whittle et al., 2020). 2) It is observed that the research focused on the
impact of ERT, and directed to the Education literature, has not used psychometric procedures with an
approach focused on latent trait theory and without validation performed with the support of mental
health measurement fundamentals.

Moreover, papers or research measuring the quality of the adjustment to the remote teaching in the
country were not identi�ed, neither content where the methodology that had aspects related to
psychometrics, method applied only in other countries using structural equation modeling (Buttler et al.,
2021b). Therefore, the studies cited provided a bibliometric longitudinal framework, with themes related
to: psychometrics, measurement, construction of measurement instruments and their validation, latent
trait, quality of remote teaching and COVID-19, which �nally supported and guided the construction of a
measurement instrument with validation for this research.

Present study

Pratical motivating situation
The concern and relevance relative to the exceptional moment the world is experiencing in the face of
COVID-19 pandemics reinforces the �nding that it is necessary for universities to create alternatives in all
the sectors they operate.

Thus, after the suspension of the Academic Calendar (AC) 2020.1 on March 19, 2020 and aiming on
�nding alternatives to face the situation, the Federal University of Amazonas – UFRA, located in the
Northern region of Brazil, with its head o�ce in Belém/PA, and �ve other campuses located in the cities of
Parauapebas/PA, Paragominas/PA, Tomé-Açu/PA, Capitão Poço/PA and Capanema/PA, started the
planning process for teaching. 

Through Technical Note No. 01/2020 - PROEN/UFRA, dated March 26, 2020, the institution encouraged
teachers to perform academic activities through the SIGAA platform, in order to maintain virtual contact
with their students, such as the recommendation of topics for reading and activities. 

Considering Resolution No. 567-Consepe/2020, of July 1, 2020, the UFRA, through Ordinance No. 943 of
July 6, 2020, created a special committee. This committee proposed an alternative academic calendar,
called Supplementary Academic Period (SAP) offering curricular components in emergency and
temporary digital format, most importantly, seeking to keep the university active, notably from an
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undergraduate teaching perspective, where students and professors would maintain social, cognitive, and
emotional interaction.

The Supplementary School Period (PLS - 2020.5), consisted of a reduced period of 8.5 weeks, which
intended on minimizing the impacts of the long duration of the suspension of academic activities due to
the COVID-19 pandemic, enabling the provision of curricular components and other academic activities in
non-face-to-face format, synchronously or asynchronously, employing information and communication
technologies (ICT). It is emphasized that PLS – 2020.5 did not reduce the load of curricular components
but relaxed the shift and the offer period. The evaluation procedures are part of a branch that aims on
evaluating the knowledge acquired by the students throughout their education. In contrast, subjective
aspects and several factors directly impact the student’s leaning beyond the course’s own knowledge,
particularly when concerning higher education.

Over the years, some factors have been investigated, such as reasons relating to evasion, social and
economic impacts, home study environments, amongst others associated to the student’s experience in
the academic environment (Ambiel, 2015; Buttler et al., 2021b; Newton, 2017; Sindhu et al., 2019).

Latent trait measured and assessment design
This study analyzes the students’ perspective and constitutes a property for evaluating the quality of
education. Speci�cally, the object or psychological system to be represented is the latent trait “perception
of students regarding the adequacy to remote teaching offered by the Federal University of Amazonas
(UFRA), over the face-to-face teaching adopted before the COVID-19 pandemics context”. The properties
or attributes of an object are the several aspects that characterize it and must be de�ned to the
conception of an instrument.

Thus, given the latent trait, this can be measured by the adequacy attribute, and it is associated to a
negative perception, neutral or positive, considering the following aspects of social and academic
systems regarding: class dynamics, its own adjustment to remote teaching, structure and regulations of
remote teaching, its own resources, study environment and external incentives, and �nally, their own
effort, relationships and personal motivations. As an example, the following model is presented in Figure
1:

This psychological attribute can be understood as a meter of latent trait of the evaluation of quality and
adequacy of the remote teaching offered by the UFRA, which, in turn, it is not something directly
observable or identi�able. Hence, it arises the need for the elaboration of a construct that manifests the
reality observed indirectly, through other variables or factors that can be observed and are related to the
subject of interest to be measured (Pasquali, 1997).
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The adequacy concept or perception of adequacy, in the paper, refers to the idea of a search for criteria
that measure the similarity between its knowledge and a corresponding object. Consequently, considering
the remote teaching environment, in which the student is inserted and incorporating the academic and
social integration aspects of the longitudinal model of (Tinto, 1975), the hypothesis of the conceptual
model proposed (Figure 1) is that there is a set of factors that exert direct in�uence in this environment,
and that, in turn, generates a negative perception, neutral or positive perception associated with the
quality of remote teaching. Thus, the evaluation of the student, given the impact of these factors, will
produce a worse adequacy perception, equivalent or better than face-to-face teaching, aiming at
measuring the adequacy quality of the emergency remote teaching.

Based on the fact that the students’ perceptions about the educational environment in�uence directly
their learning, (Roff et al., 1997) de�ne educational “environment” or “climate” as any learning experience
that in�uences the motivation of students to learn, affecting their attitudes, values and behaviors related
to a learning task. Hence, measuring teaching quality from the students’ perspective corroborates as
justi�cation and contribution of this paper to the literature. 

It is known from (Burleson & Thoron, 2014), that the premises of a good educational environment must
include base-factors that are able to meet the following aspects: 1) the physical needs of students and
associates regarding ergonomic conditions; 2) students’ safety and trust regarding the handling of the
teaching/learning activities; 3) the engagement, the feeling of belonging in their development process as
humans and the importance of performing  professional activities to promote social, political, economic,
cultural and environmental changes during the school term; 4) the self-esteem, linked to the importance
of providing constructive feedbacks, given the context of the COVID-19 pandemics.

Multiple perspectives
Within this framework, and prior to the determination of the facts that compose this construct, the main
motivation of this evaluation and measurement comes from the reports of students and teachers
regarding the challenges of adjustment to the remote teaching methods applied. This exempli�es the
importance of considering multiple perspectives on the evaluation purposes, thus, aiming to explicitly
distinguish the perspectives, and in order to help the design of the evaluation (Newton, 2017),  improve
the way of designing the performance evaluation on the premises of jointly assess the perspectives of
the concerned parties. Hence, it is possible to classify theses perspectives in three different types, which
in this paper are presented as: teaching perspective, adequacy perspective and engagement perspective.

This way, since its pure intent idealizes the principle that the design of the measurement instrument must
be guided by a single measurement purpose, that is, solely and exclusively to measure the latent trait, we
have in this unity a test design that begins with the consideration of the expected interpretations to the
intended uses of the scores obtained by the tests. The content and form of the test are then speci�ed to
provide evidence and support interpretations for the intended uses. When the scores of a single test are
interpreted differently, to make different types of decisions, it is admitted that each intended interpretation
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must be independently validated (Association, 2018). In other words, a single perspective of the
evaluation purposes is informed, and from a single point of perspective, their results are applied for
different purposes.

The concept of multiple perspectives about the objectives of evaluation guides the test design to the
intended uses of the scores, however it does not explicitly discuss how decision-oriented and content-
oriented approaches intersect (Newton, 2017). The premise is that the instrument needs to provide
information from multiple perspectives, in other words, the students have different perspectives, hence,
they are capable of generating information that can be used by them, the teachers and the institution.
The �owchart presented in Figure 2 exempli�es the relationship between multiple perspectives and
factors associated with the latent trait.

The �rst perspective focuses on teaching and using the evaluation results in order to support, for
example, the regulatory committee with reliable information, backed by quantitative methods and
validated by evidences that aim on supporting the interpretation of the scores obtained from the tests.
The designer is focused on the experience that must be attained by the students regarding their academic
integration.

The second perspective focuses on the adequacy of the structure, regulations and technological
resources of the UFRA, which is then, perceived by the students. The premise is that several students
needed to adjust to the remote format, and by implication, derives from an institutional integration and its
determinations. The designer is focused on the experience acquired by the students while adjusting to
remote teaching, and from this perspective, the problem of how to specify the evaluation construct arises
from the question of how to determine speci�c answers, that is, the instrument needs to minimize
disturbances from other answers, and, most importantly, not to confuse aspects of the teaching
perspective.

Finally, the third perspective of engagement focuses on the motivational consequences of the adequacy
to remote teaching. The engagement operates mostly through social integration and the student’s
agreement on being evaluated in terms of this new teaching structure. Therefore, it is assumed that the
current situation of the COVID-19 pandemics tends to motivate students to study harder, or at least raise
the comprehension of the need in keeping education active, that otherwise would have dedicated
themselves to achieving learning results.

The designer is focused on capturing the engagement of the students and, given social and career
aspects, the instrument needs to provide insights and some type of self-assessment of the student. So,
the construct refers to the search of a set of answers that relates to the context of the pandemics, that is,
the student will respond not as a direct comparison between teaching formats but context weighted.

According (Newton, 2017) researches that focus on performance evaluations and question the
persistency of the purism of purpose need the coordination of the multiple perspectives of evaluation. In
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this sense, the construct can be de�ned and thus, determined as theoretial bases of the factors that
compose it.

Finally, it is necessary to conceptualize in detail the construct, which will be done under two products:
constitutive de�nitions and operational de�nitions. On the constitutive de�nition, it is understood that all
the theoretical foundation, since the de�nition of the psychological object and the base-factors along
with the three presented perspectives, provided subsidies for the creation of a conceptual model and aims
at theoretical and abstract understanding, as well as the semantic validation of the instrument.

From an operational point of view, many instruments are available to assesses the educational
environment, such as, in the �eld of medical sciences and related �elds it is commonly evaluated
applying DREEM (Roff et al., 1997) which re�ects the overall construction of the teaching environment.
Hence, given the speci�city of the context and a target audience originated from a single higher education
institution, this paper presents a procedure for the operationalization of the measurement instrument.

Research Methodology

Operationalization and validation procedure
The procedure of creating, adapting and validating the items was based on the multi-criteria
model (Nickel et al., 2010). The step of operationalization and analysis of the items are described in
detail as follows:

Step 01: Elaboration and initial description of the items: a set of items is elaborated based solely on
experiences and suggestions of the authors of this article. This process refers to the identi�cation of
the requirements of the customers of the product, that is, it is related to the compilation of the
characterization needs of the multiple perspectives, factors, and latent trait. It is worth noticing that
those needs were somehow mentioned or indicated by students and teachers throughout remote
teaching terms.

Step 02: Grouping and classi�cation of items: refers to the distribution of the needs in primary
elements of factor speci�cation, that is, the process of directing the items to the respective factor.
 When there is a larger set of items presented, grouping and classifying those needs is useful for
verifying similar items, eliminating repetitions and irrelevant needs.

Step 03: De�nition and hierarchization of factors: refers to the understanding of the researchers of
this study regarding the criteria of clarity, relevance or representativeness and scope and it is called
internal validation. Thus, through a Value tree, it is possible to determine the necessary requirements
for the factors in order to have a deeper and more accurate understanding of what should be of
concern in this situation.

Step 04: Target question and conversion of items: as a simple explanation for intuitive items, when a
satisfactory answer to a di�cult question is not quickly found, it is necessary to establish a target
question that is the evaluation that the research tends to produce and turn it into an adequacy (or
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empirical) question that, besides its framing to the answer’s category, it is a simpler question that is
answered as a substitute of the target question. The process of conversion of the items, after
grouping and sorting, obtains clearer and simpler descriptions, that is, measurable questions or
expressions. In addition, this conversion consists of a set of objectives, each of which can be seen as
a means to an end or the cause of an effect.

Step 05: External validation of the items: after the de�nition and hierarchization of the items, it was
necessary its external validation, which was performed in three separate ways:

1. Literature review of the validated items in other measurement instruments and that, following
previous steps, can be incorporated into the pilot measurement instrument.

2. Execution of rounds of focus groups, with the participation of about 5 students from the institution,
in order to comprehend the di�culty of understanding the items by the target interviewees, that is,
the items ask or empirically approach the target question.

3. Application of a form to more than �ve specialists with working experience in the education and/or
psychometrics area, in order to size the minimum criteria required for the set of items of each factor
of the measurement instrument. The domains are initially veri�ed, considering clarity, relevance or
representativeness and scope. 

4. Next, each of the factors and items are evaluated according to the same criteria to verify whether
each domain is adequately covered by the set of factors and items. In addition, we consider the
evaluation of the organizational structure of the instrument, the aspects of social and academic
integration and impact on the student's academic environment.

Step 06: Pre-test procedure: The pre-test intends on verifying that all items are comprehensible for a
small sample and not necessarily representative of the population to which the instrument is
intended. It also aims at capturing information regarding the necessary time to answer.

At the end of this activity, there is a pilot instrument that can be applied to the entire student population
and will be ready to have its psychometric properties evaluated. The �rst and last procedures need to
follow the order as described above, however the other ones were not executed in the described order.

Technical issues
Typically, it is expected that in the construction of the constructs, the suggested items present heuristics
and biases that can create validation problems of the �nal instrument. Thus, we present three important
technical problems to understand the framing of this process. As presented by (Kahneman, 2012, pp.
165-185) and arising from an availability heuristic, the �rst problem refers to the ease with which
occurrences come to mind, which in turn, can hide important items, though not initially suggested. 

Another problem, that implicated on the initial proposition of the instrument and directly impacted the
regulation of the 2020.1 remote teaching, is the WYSIATI Principle (What You See Is All There Is).
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As several students and professors presented di�culties adapting to the remote teaching, they generated
a greater number of complaints and requests to adjust the remote teaching model. Thus, the
dissatisfaction or negative perception about the teaching method presented a representation bias, that is,
everything that was seen as information to regulation, largely came from a negative perception.
Furthermore, this problem implies a false sense of causality, when in fact the general idea about the
students' perceptions is the result of a bias of representativeness and/or availability of information. The
concern with this situation was used as a criterion for not using the attribute "satisfaction" and choosing
the attribute in question.

Finally, there is still a third problem known as the Priming Effect and it is a suggestion that selectively
evokes compatible evidence. Therefore, both the instrument of measure and the regulation itself may
have been in�uenced by the suggestions of one or more people. For example, the regulation was strongly
in�uenced by teachers, as they reported the dissatisfactions of their students which evoked negative
indications from other teachers. This situation may have caused a di�culty in approving the academic
calendar, since there is a latent pressure of condensing the calendar, that is, students from the last terms
of their courses are the most interested in condensing the academic calendar, mainly due to their
concerns about graduation, exerting greater representation in�uence and evoking similar feelings on
students in the beginning of their studies. This situation resulted in a high amount of content in a shorter
time and, consequently, in several dissatisfactions from beginner students.

Those problems embody great importance in the theoretical validation of this measurement instrument,
that is, it is necessary to resist this large set of potential availability biases, which require a great effort to
reconsider the initial impressions and intuitions. At �rst it may appear it is considered a process of
standard scienti�c method or at least required in research, however, through literature review, a set of
studies that constantly presented several biases was identi�ed.

Results And Discussion

Step 01: Elaboration and Initial Description of the Items
In a preliminary way, we sought to elaborate an instrument of measurement, based on experiences
collected through reports in the remote teaching of the school term PLS - 2020.5 and PL - 2020.1 and/or
discussions held by the Regulatory Committee of Remote Education of UFRA.

Therefore, this work, in addition to understanding the potential biases of the construction of the items,
initially provided a set of 24 items, which were elaborated following the diagram in Figure 3. It is worth
noting that in the diagram there is a total of 41 items, the additional of which comes from the application
of item (i) step 05.

Step 02: Grouping and Classi�cation of Items
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Note that the diagram in Figure 3 covers the process of grouping and classi�cation of items. This step, by
checking similar items, eliminating repetitions and irrelevant needs, contributes by minimizing the
problem originated from the availability heuristic. Moreover, it is observed in some items the speci�cation
of comparison between elements of face-to-face teaching and elements of remote teaching, for example,
the item "Own Tools" on Factor 04 refers to an adequacy and/or comparison between the use of
notebooks, printed materials and/or computer labs in face-to-face teaching over the adequacy and use of
notebooks, smartphones, and private internet connection in the remote teaching. So, a response that
adapted much worse or worse in this item is associated with an average of other associated aspects,
namely, about the quality of this resource (NTB / cellular) and on the quality of their own internet
connection.

Consequently, this grouping and classi�cation process conducts a discussion and determines if an item
should be kept, altered, divided, or merged. This analysis, along with step 05 (i), analyzes item-to-item
relationships with its factor and associated domains.

Step 03: De�nition and hierarchization of factors
The de�nition of the construct requirements, particularly, the minimum requirements that each factor
should have, were obtained, and presented in Figure 4. Note that the requirements are a direct derivation
of the factors and domains and constitute relevant aspects of an academic environment.

The process of hierarchization of the requirements in this study is only the indication of each item to its
respective requirement. To exemplify the contribution of this process, we have item 32, contained in
Factor 4 and described as "Dedication to evaluative activities (Face-to-face versus Remote)", being
indicated more strongly by requirement 4 "Concentration/Attention".

The tree-shaped structuring helped clarify the decision context, validation, and representativeness
determination for each topic of the content, that is, it becomes possible to evaluate whether the item
really belongs to one factor or the other.

Step 04: Target question and conversion of items
After grouping and de�ning the requirements of the items, these can be called item core and represent the
essence that the �nal question of the questionnaire should have. Hence, the work�ow for converting
items to the response categories is presented in Figure 5, exemplifying factor 1.

It is observed that the �ow begins in the initial elaboration of the items, description of the nucleus, which
is transformed into one or more target questions and, �nally, converted to the category of answers. This
process counted on 91 target questions, which are somehow being represented by the 41 items to be
validated.
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Finally, it is important to emphasize that this step is a heuristic and it is a simple procedure that helps to
�nd appropriate answers, even though usually �awed, to di�cult questions (Kahneman, 2012).

Step 05: External validation of the items

Literature Review
The literature review associated 32 items validated in other measurement instruments, to the 41 items of
this instrument. This review also counted on over 20 papers that presented instruments, in addition to
what had already been cited in this work.

Focus Group
For the focus group, the study recruited 3 to 5 students for each of the 3 focus groups held at different
times. The intentional sampling method with indication of teachers from other campuses was used
based on four criteria, namely: (1) each group will be composed of students from different campuses and
courses; (2) the participant is an active student of UFRA and is enrolled in a discipline offered in
Emergency Remote Teaching; (3) the participant is a student with previous experience on learning
through face-to-face teaching according to the formal curriculum; and (4) ideally, students with lower
academic performance index (API) will be preferred, on the premise that they will present greater
di�culties in understanding the items to be analyzed and, consequently, they will provide better
information regarding the purpose of the focus group.

The items discussed after each one of the �rst two focus groups were readjusted, i.e., focal group 02 will
have a set of items already validated and altered according to the considerations of focus group 01. This
procedure is presented in Figure 6.

It is important highlighting that after holding the focus groups, in addition to the modi�cations made to
the construct items, this process allowed a visualization of implicit target questions incorporated.
Therefore, after this process there was an internal revalidation and a new adjustment of the items that
compose each factor.

Judges Validation
Invitations were sent to 10 specialists, obtaining 7 responses. Recruitment was conducted nominating
specialists with working experience in the education and/or psychometrics area. The procedure for
judging the validity of the content was structured and delivered to the judges on a form to evaluate the
instrument considering clarity, relevance or representativeness and scope.



Page 13/20

Regarding the representation diagram of the multiple perspectives, the content, representativeness, and
in�uence/impact of each factor, all related to Figure 1, presented 100% agreement of the judges. On the
question that the factors represent aspects of social and academic integration, there were three
disagreements in factor 03, being in fact understood and justi�ed, because this factor intends on
representing an institutional integration.

Regarding the scope, representativeness of the domains and how much each factor expresses the
content of the domains, all related to Figure 2, there was 100% agreement of the judges. When asking
whether each domain factor should be kept, altered, divided, or merged, for factors 3, 4 and 5, 100%
believe that it should be kept. As for factors 01 and 02, there was a suggestion for them to be altered
and/or divided, but without comments from the judges regarding the changes. In this case, taking into
account comments from other judges that the subdivision could make it more di�cult to frame the
issues and reviewing the literature, we consider that factors 01 and 02 should be kept.

In a second item by item analysis of the construct, we are interested in quantifying the content validity
index. The response rate for the 5 questions asked to the judges was an average of 99.65%
expressiveness of the core item, 99.30% of representativeness of the content of the �nal question, 95.82%
that the item should continue the way it was presented to the judges, 82.58% it is clear and
understandable and 93.43% that the items (through their �nal question) are representative and relevant to
the concept explored. Rates are expressed in Table 1. The items were considered a 4-point ordinal likert
scale for the criteria presented, and answers 3 and 4 were acceptable and indicative that the item should
continue in the measurement instrument and answers 1 and 2 as an indication for the investigation of
the item. In addition, the content validity index was calculated by taking the average of each set of
answers from Table 1, obtaining as the item with the worst index the items 09 and 10 with 85.71%.
According to the comments, disagreement is associated with an alteration and not the removal of these
items, however, this is an aspect that was validated by the students in the focus group phase and will be
maintained as presented. Rewriting was explicitly suggested only for item 19 of the Factor 3 and it was
adopted for application and �nal validation of the pre-test.

Table 1 – Item content validity analysis.
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Factors Items Does
every
core

factor
express

the
content?

Does every item
(final question)

express the
content of the
core factor?

Does every item (final
question) of the

factor must be kept,
altered, divided or

merged?

Is every item (final
question) of the factor

evident? Comprehensible?

Is every item
(final question)

of the factor
representative
to the explored
concept? Is it

relevant?

Factor 1 Item
01

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
02

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
03

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
04

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
05

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
06

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
07

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
08

100,00% 100,00% 100,00% 71,43% 85,71%

 Item
09

85,71% 85,71% 100,00% 71,43% 85,71%

 Item
10

100,00% 85,71% 85,71% 71,43% 85,71%

Factor 2 Item
11

100,00% 100,00% 71,43% 100,00% 100,00%

 Item
12

100,00% 100,00% 71,43% 85,71% 100,00%

 Item
13

100,00% 100,00% 85,71% 85,71% 100,00%

 Item
14

100,00% 100,00% 85,71% 85,71% 100,00%

 Item
15

100,00% 100,00% 85,71% 85,71% 100,00%

 Item
16

100,00% 100,00% 85,71% 100,00% 100,00%

 Item
17

100,00% 100,00% 85,71% 85,71% 100,00%

Factor 3 Item
18

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
19

100,00% 100,00% 71,43% 71,43% 100,00%

 Item
20

100,00% 100,00% 100,00% 85,71% 87,71%

 Item
21

100,00% 100,00% 100,00% 85,71% 100,00%
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 Item
22

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
23

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
24

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
25

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
26

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
27

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
28

100,00% 100,00% 100,00% 85,71% 100,00%

Factor 4 Item
29

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
30

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
31

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
32

100,00% 100,00% 100,00% 85,71% 100,00%

 Item
33

100,00% 100,00% 100,00% 85,71% 100,00%

Factor 5 Item
34

100,00% 100,00% 100,00% 85,71% 85,71%

 Item
35

100,00% 100,00% 100,00% 85,71% 85,71%

 Item
36

100,00% 100,00% 100,00% 85,71% 85,71%

 Item
37

100,00% 100,00% 100,00% 85,71% 85,71%

 Item
38

100,00% 100,00% 100,00% 85,71% 85,71%

 Item
39

100,00% 100,00% 100,00% 85,71% 85,71%

 Item
40

100,00% 100,00% 100,00% 85,71% 85,71%

 Item
41

100,00% 100,00% 100,00% 85,71% 85,71%

Step 06 – Pre-test Procedure
The form was applied online, in order to facilitate access and participation of the people invited, it was
sent through a link, generated through two free tools offered by Google: Google Forms and Google Meet.
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Thirty-seven students attended this step. The survey was available to be �lled out for a stipulated time of
30 minutes with the assistance of the mediators via Google Meet, and later the students were interviewed.

We sought to observe the di�culties of understanding the measurement instrument as well as verifying if
there could still be any alteration of the instrument. At the end of the process, it is reported that the
students understood the purpose of the instrument and raised questions observed in the survey. In
summary, the measurement instrument was consistent, and some of the expected responses were
con�rmed, even though obtained from a non-representative sample.

Finally, in order to obtain a more universal answer, in addition to the 41 items, 3 questions about the
domain and 5 more questions about the factors were added, compiling a total of 49 items in the pilot
instrument. As an example, right after the 10 items referring to Factor 01, the following question was
asked: "As for the dynamics of the classes (teacher + teaching), you consider:". Thus, it is possible to
evaluate whether the factor is su�ciently adequate by the items that compose it.

Conclusions
Considering the objectives of this study, which were elaborating and developing a measurement
instrument to measure the perception of students and demonstrating the methodological steps for the
construction and content validation of the instrument of perception about the quality of remote teaching,
it can be said that the goals were achieved in a way that could contribute to the evaluation of the
teaching quality using psychometric measures.

These methodological steps are ways of building this type of instrument to assist the measurement of
psychological constructs, especially the perception of the students from the Federal University in the
Amazon region. These steps can contribute to the construction of new instruments in other university or
regions.

It can be said that this research is an attempt on apprehending some aspects that concern remote
teaching. Regarding the limitations, it can be reported that some items for the evaluation of remote
teaching were not contemplated, aspects that can be referenced in other studies with the same object of
study.

As a perspective of new research, it is indicated that the instrument is improved, following all the steps
described in this manuscript, inserting new evaluation items. It is also suggested the application of the
instrument to a number of university students in a way that includes more regions and more universities.
This attempt is a essential step for universities to build scienti�cally validated indicators through
psychometrics.
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Figures

Figure 1

Conceptual Model of the Latent Trait.

Figure 2

Conceptual Model of Multiple Perspectives.

Figure 3

Item elaboration diagram based on the factors.

Figure 4

De�nition of the requirements of each factor.

Figure 5

Construction �ow and adequacy of the items. Example for factor 1.

Figure 6

Flowchart of the item validation process. Example for factor 1.


