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Abstract. In order to propose a new instrument for evaluating
the efficiency of teaching process, this paper presents the re-
cently designed tool called Online and Classroom Teaching
Efficiency Scales - OCTES. It strives to examine reliability and
validity of the OCTES scale on a sample of students (N1=100)
and teachers (N2=100). The instrument used to evaluate the
effectiveness of three aspects of teaching in two teaching sce-
narios—classroom teaching and online teaching— includes 3
scales related to cognitive, conative, and affective aspects of
teaching. The results indicated that all scales have high reliabil-
ity (over .80 Cronbach’s alpha) on both the teacher subsample
and the student subsample. The construct validity was veri-
fied by exploratory factor analysis. The results have confirmed
that one-factor solutions are acceptable for all measured scales,
with the explained variation ranging from 41.13% during the
assessment of the affective component of classroom teaching,
to 64% during the assessment of conative aspects of classroom
teaching. It can be inferred that the final version of the 30-item
scale showed good psychometric properties reflected in high
reliability of all assessed aspects of teaching efficiency and solid
validity seen through one-factor structure of all scales.

* This research was supported by the Ministry of Education, Science
and Technological Development of the Republic of Serbia (Contract
No. 451-03-68/2022-14/200184).
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Introduction

Since the modern age and the progress of technology have accelerated our lives
in all possible aspects of it, as well as in educational technologies, which offer
us different opportunities to communicate in education itself, among students,
among teachers, and between students and teachers, and offer different oppor-
tunities for pedagogical practice (Taylor, 2001; Milojevi¢ et al., 2020).

Teaching is one of the most important activities that takes place in school.
It is a very complex, planned, and organized process where students, through
their own activity, guided by the skilful teacher, acquire knowledge, skills, and
habits, and develop psychophysically. Teaching consists of two complementary
processes, the first referring to the teaching process, for which teachers are pre-
dominantly responsible, and the second is the learning process, which mainly
depends on students. Teaching and learning are two poles of a single process,
which mostly depend on each other, and which are supported and improved
by one another (LuterSek & Backovi¢, 2014).

After the circumstances that arose as a result of the COVID-19 pandemic
(starting in March 2020), it was necessary to adapt the existing education system
to the new conditions and ensure a minimum education process at all levels. It
was not possible to do that live in the classrooms, it was necessary to switch to
different forms of distance learning, i.e., online teaching. Online teaching is a
type of instruction that is not completely new. The development of information
and communication technology at the end of the 20™ century enabled the use of
technologically supported systems and learning environments. The main goal
and advantage of such systems is to facilitate all elements of instruction that
are used in the traditional education process: transfer and sharing of knowl-
edge, interaction and synchronous communication, practical application of
knowledge, as well as tools to assess what has been learned (Arsenijevi¢, 2021).

It is obvious that its use became inevitable due to the pandemic caused by
the coronavirus. Online teaching can be defined as the use of multi-media and
the Internet in order to improve the quality of learning, which provide access
to resources and services and which enable communication and cooperation
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at a distance (Cukusi¢ & Jadri¢, 2012; Jaksi¢ et al., 2021). Online teaching itself
offers a number of advantages over the traditional teaching method, and some
of them relate to flexibility in terms of time and place of transfer and reception
of knowledge, reduction of the use of travel resources and other costs, as well
as the possibility to participate in classes with any device (Rapanta et al., 2020).
Regular classroom teaching is such a form of organization of lessons that usu-
ally takes place in classrooms (Castronova, 2002). This type of instruction has
numerous advantages over online learning, and some of them are that the mere
presence of teachers can motivate students, it affects emotional engagement, and
results in controlled and regulated knowledge evaluation, as well as the ability
to conduct experimental exercises (Arkorful & Abaidoo, 2014).

Meyer and Turner (2002) believe that motivation, cognition and emotion
are three related aspects of human learning. Bear et al. (2003) emphasizes the
motivational role of emotions in the learning process. Ford (Ford, 1992, in
Meyer & Turner, 2020) believes that emotions are inseparable from motivation,
while Lazarus (Lazarus, 1991, in Meyer & Turner, 2020) believes that emotions
are a concept that includes cognition, therefore emotions are inseparably moti-
vational, as emotions occur only when something is very important. According
to Pekrun’s theory (Pekrun, 2008, in Kolak & Majcen, 2011), students are me-
diated by numerous cognitive, motivational and regular mechanisms. The au-
thor Randelovi¢ (Panbenosuh, 2017) talks about three parameters of teaching
efficiency: cognitive, conative, and affective.

The authors measured the efficiency of teaching in different ways, thus
getting different results. According to Bloom (1976), the ultimate goal of effec-
tive teaching process was to identify the generic characteristics and dimensions
of effective teaching, to measure teacher actions that affect student learning
outcomes, and to establish the relative impact of contextual conditions that
may affect teacher efficiency.

Some pedagogues highlight that the notions of efficiency and effective-
ness are sometimes intertwined in the literature (Jovanovié, 2017). The author
Jovanovi¢ (2017) claims that the essential difference between these two concepts
was pointed out by Peter Drucker (2006), who compared this distinction with
the differences between managers and leaders: efficiency means doing things
the right way, while effectiveness means doing the right things (Drucker, 2006,
in Jovanovi¢, 2017). So, the method, that is, the procedure is important for ef-
ficiency, while the result is important for effectiveness. The difference between
these two notions mentioned in Psiholoski recnik (Dictionary of Psychology)
is explained as follows: “the effect is the consequence of an action, and effi-
ciency is the ratio between invested effort and outcome” (Krsti¢, 1988, p. 14).
The authors Lockheed and Hanushek (1994) see the distinction between the
above-mentioned concepts in the way that they see efficiency as a ratio between
inputs and outputs and resources, and describe effectiveness in education as an
aspect that has effects on student achievement.
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Therefore, effectiveness does not necessarily imply efficiency, i.e., what is
effective does not have to be efficient. Focusing on the concept of pedagogical
effectiveness, the author Jovanovi¢ believes that pedagogical effectiveness actually
refers to the final outcome of specific analyses that measure the quality of achieve-
ment of certain learning objectives (Jovanovi¢, 2017, p. 79). In the explanation
section, the above-mentioned author focused on the effectiveness of regular,
classroom lessons. On the other hand, some authors, assessing aspects of the ef-
fectiveness of online teaching, talk about the importance of analysis and evaluation
of the functionality of existing platforms for online instruction (Novakovi¢, 2021).

In the psychological literature, the efficiency of instruction is mainly seen
through the success of the teaching process. The success of the teaching pro-
cess is a multidimensional construct, so the assessment of the effectiveness of
the teaching process is complex. The author Petrovi¢-Bjeki¢ (2000) measures
the success of teachers and teaching through: self-assessment of overall per-
formance, self-assessment of teacher role performance, student assessment
of overall performance, student assessment of teacher performance, student
motivation for the subject as an indicator of teacher influence on learning and
average student achievement (Petrovi¢-Bjeki¢, 2000, p. 499). It is important
to highlight that this paper promotes the idea that teaching efficiency should
be seen both from the point of view of teachers and from the point of view of
students. Also, as for the efficiency of the teaching process and teachers, the
author repeatedly emphasizes the importance of understanding the cognitive
outcomes of the education process (acquired knowledge), but also the conative
aspects viewed through student motivation.

In his research called Efficiency and Psychological Foundation of Teaching
through Insight Problem Solving, the author Randelovi¢ (Panbhenosuh, 2017)
measured the efficiency of teaching with a number of instruments. On the sam-
ple of 102 students of the fourth grade of primary school, the paper empirically
compares the efficiency of traditional teaching (as a representation of traditional
teaching system) and problem-based learning (as a form of modern teaching
system). The teaching system is defined as a “designed, arranged, rational, and
economical structure of teaching” (Poljak, 1977, p. 6). In this definition of the
teaching system, the emphasis is on structure of the teaching process, and in
essence it refers to the organization of learning during the teaching process.
Randelovi¢ measured the efficiency of teaching indirectly through three param-
eters: the amount of learned material (evaluation of the cognitive component
of the teaching process), emotional experience of the lesson (a measure of the
affective component), and the level of motivation to learn (assessment of the
conative component of teaching) (Paubenosuh, 2017, p. 172).

As for the specific instruments, the author used the following: The knowl-
edge test he used to measure the amount of material learned; scale for assess-
ing the level of motivation to learn in class, in order to measure the conative
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component of teaching; Current Emotional Status Assessment Scale and
Semantic Differential (6 notions were assessed for each unit taught, and the
perception of the meaning of each notion was assessed through the dimensions
of activity, potency, and evaluation) as a measure of the emotional component
of teaching. All instruments used in the study showed good psychometric char-
acteristics, the reliability of the instrument ranged from 0.75 to 0.93. In this
research, the author Randelovi¢ (Panbenosuh, 2017) confirmed the partially
higher efficiency of problem-based compared to traditional teaching, primarily
in the cognitive aspect. However, it should be noted that when it comes to mo-
tivational and emotional aspects, as the author himself reports, the instruments
used failed to identify finer differences in motivation and emotional experience
of teaching when organized either in a problem-based or traditional way be-
cause the duration of the experiment was too short (two learning weeks) for the
mentioned differences to be manifested (Panbhenosuh, 2017, p. 186).

Rowbotham & Schmitz (2013), relying on Bandura’s social learning theory,
suggest that efficiency continue to be measured through the student self-efficacy
scale, while De Smul et al. (2018) propose a scale of teacher self-efficacy as a
good measure for assessing the effectiveness of teaching.

The research, which measures self-efficacy in online teaching, describes the
process of measuring this aspect of learning. For the purposes of this research,
data were collected with the Socio-Demographic Questionnaire, as well as with a
scale consisting of 22 items that measure the self-efficacy of learning in the online
environment. Items ranged from 1 to 5, where 1 is completely disagree and 5 com-
pletely agree. Also, in order to speed up the process of research and data collection,
everything was done with an online questionnaire. The research sample at the
end of the fourth week was a total of 2,230 students. The scale which measured
efficiency consisted of three factors and 22 items. The highlighted factors related
to 1) the specifics of learning in an online environment, with a total of 10 items;
2) time management with 5 items; and 3) the use of technology with 7 items.
The reliability of the whole instrument was .890 (Yavuzalp & Bahcivan, 2019).

A review of the literature on the effectiveness of teaching in our region
(Panbenosuh, 2017), gives the impression that there are not enough instruments
designed to measure various aspects of teaching effectiveness. Therefore, the
focus of researchers in this paper is to try to design and verify the psychomet-
ric properties (reliability and validity) of the instrument designed to assess
the cognitive, conative, and affective components of teaching, both those that
take place live in classrooms and in distance learning through existing online
learning platforms.

Of course, whenever a new psychological measuring instrument is designed,
it is necessary to precisely determine its psychometric properties. Although
psychometric properties include a large number of characteristics: objectivity,
reliability, discrimination, validity, calibration, economy (Momirovi¢ et al., 1999).
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However, the author Kosti¢ (2007) points out that the reliability and validity of
the instrument are more important (p. 192). Reliability of the test, in the broadest
sense, refers to the accuracy of test measurements (Kosti¢, 2007, p. 193). It is
primarily expressed as the repeatability of test scores for the same participants on
the same test in repeated measurements. The reliability index shows us to what
extent the differences in the participants’ scores on the same test are the result of
actual differences in the property measured by the test, and to what extent they
are the result of random (uncontrolled, parasitic) factors. Depending on which
source of measurement inaccuracy we are interested in, different procedures
for calculating reliability measures are used. In practice, four procedures are
most often used: a) test-retest method; b) parallel-forms method; ¢) split-half
reliability method; d) Kuder-Richardson formula (measuring reliability for a test
with binary variables) (Kosti¢, 2007, p. 195). The latter procedure is the most
common in checking the psychometric properties of newly formed instruments,
and the Cronbach’ alpha coefficient is taken as the most commonly used meas-
ure. Validity is one of the basic metric characteristics of measuring instruments,
which shows whether it, roughly speaking, measures what it should measure (and
not something else), and to what extent (Kosti¢, 2007). Different types of validity
are mentioned in the psychometric literature: diagnostic, prognostic, content,
synthetic, appearance validity, and construct validity. When constructing new
instruments, the measure called construct validity is most often used and it is
checked by factor analysis (Kosti¢, 2007, p. 213).

Taking into account all the above-mentioned issues, the researchers started
writing this paper with the aim of designing an instrument that will assess the
effectiveness of lessons, which both high school and university students would
use to evaluate various aspects of the effectiveness of online and regular lessons.
Therefore, the main research question is whether the newly designed instru-
ment has satisfactory psychometric properties and whether it is appropriate for
assessing the effectiveness of online and regular lessons among teachers and
high school students.

Method

Research Objective. The general goal of this research is to verify certain psy-
chometric properties (reliability and validity) of the OCTES scales (Online and
Classroom Teaching Efficiency Scales). Reliability was checked with the inter-
nal-consistency method, while the main measure of the validity of the scales
was the factor structure, therefore, we examined construct validity.

Sample. The sample consisted of 100 (N1=100) 4™ grade students from
three high schools in Kosovska Mitrovica (Medical School, Grammar School,
and Mihajlo Petrovi¢ Alas Technical School), as well as their teachers (N2=100).
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An equal number of male and female participants were selected in each school.
In the teacher subsample, 66% were female participants and 34% male; 43
teachers from the Medical School, 39 teachers from the Grammar School, 18
teachers from the Technical School. The average age of teachers was 38.78 years.
This structure of both samples (students and teachers) was conditioned by the
structure of the students/teacher population in these three schools.

Procedure. The research was conducted in May of the 2020/2021 school
year. The research was conducted with the consent of both schools as well as
with the consent of each student participating in the research. During one school
lesson (30 minutes, then shortened due to the epidemiological measures), stu-
dents filled in the scales to assess the effectiveness of online and regular classes.”
As for the teachers, they were explained in detail the entire research procedure,
and then asked to fill in the scale. Students completed the OCTES-u, a student
version, and teachers completed a parallel form of the scale: OCTES-n.

Description of Instruments. OCTES (Online and Classroom Teaching
Efficiency Scales) consisted of a total of 33 items which students answered on
a scale from 1 to 5. The instrument consisted of three scales that are focused on
three dimensions: cognitive, conative, and affective. The complete instrument
is constructed in two parallel forms: OCTES-u, student version and OCTES-n
teacher version. Thus, the assessment of the effectiveness of teaching is viewed
from the perspective of students and from the perspective of teachers.

« Scale for assessing the cognitive aspect of teaching efficiency - consists
of 11 items related to the cognitive aspect of teaching (thinking, memory;, skills,
abilities). The students answered on a five-point scale from 1 to 5, to what extent
they agree with a certain item (1-absolutely incorrect: 5-absolutely correct).
Items related to the cognitive aspect are, for example: I feel that during classes
my attention is focused primarily on work, I easily remember the material while
the teacher teaches, During classes we acquire important skills and abilities... All
11 items were related to online and classroom lessons. A parallel version of the
scale was also constructed for teachers where the items are on the cognitive
level, e.g. During classes, the students’ attention is focused primarily on work,
memorized material lasts longer, and students acquire important skills and abil-
ities during the lessons.

« Scale for assessing the conative aspect of teaching efficiency - It consists
of 8 items related to the conative aspect of teaching (motivation, desire). The
initial version consisted of 11 items, but in the pilot study of scale verification
(N = 70) three items were rejected after item analysis and preliminary factor
structure verification as there was low saturation of the factor that stood out, and
reliability of the entire scale grew after omitting these two items. The students

> Students included in our sample had combined lessons, meaning that one week they
attended live classes and the next week online lessons.
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answered questions using a five-point scale from 1 to 5 to state to what extent
they agree with a certain item (1-absolutely incorrect: 5-absolutely correct).
The items related to the conative aspect are, for example: I am very motivated
to learn during lessons, I have a great desire to learn during lessons, My interest in
learning is great during lessons...). All 11 items were related to online and regular
classes. A parallel version of the scale is also constructed for teachers where the
items relate to the conative level, for example: Students are very motivated to
work during classes, Students have a great desire to learn during classes, Students
are very interested in learning during classes.

« Scale for assessing the affective aspect of teaching efficiency - it con-
sists of 11 items related to the affective part of teaching (emotions). Students
answered the questions on a five-point scale from 1 to 5 to what extent they
agree with a certain item (1-absolutely incorrect: 5-absolutely correct). Items
related to the affective aspect are, for example: I feel comfortable during classes
... My day is more complete when I have lessons..., I am much happier when I'm in
lessons ...). All 11 items were related to online and classroom lessons. A parallel
version of the scale is also constructed for teachers with items relating to the
affective level, for example: Students feel comfortable during classes, Students
have a more complete day when they have lessons..., Students are much happier
when they have lessons).

The entire instrument is designed to assess different aspects of lesson effi-
ciency, and all the scales it contains are independent and can be used together
or separately.

Data Analysis Techniques. Cronbach’s alpha coefficient was used to verify
the internal reliability of all scales of the tested instrument, while the explor-
atory factor analysis, the principal component analysis, was used to test the
factor analysis.

Since the majority of authors (Simi¢, 2015; Panhenosuh, 2017; Panbhenosnh
& Muxajnosuh, 2021), who emphasized the importance of looking at different
aspects of lesson effectiveness (cognitive, conative, affective) in their works
looked at each of those aspects separately, so statistical analysis should be per-
formed for each of the scales separately.

Results

The overview of results will first present the main descriptive indicators and in-
formation related to the reliability of the scale. Firstly, the described parameters
will be shown, as well as the reliability of all dimensions in online and classroom
lessons. The reliability of the scale for both students and teachers will be shown.

The dimensions of teaching will be presented first, as well as the reliability
of all dimensions.

423



424

Dusan J. RANDELOVIC, Dragana P. LAZAREVIC, Miljana S. PAVICEVIC

Reliability and Validity of the Instrument Assessing the Effectiveness of Online and Regular Classroom Lessons

Table 1. Reliability of all instrument scales

Evaluated aspects of | Individual scales Sample
teaching Students Teachers
n N a n N a
Assessment of Scale for assessing the 100 | 11 | 0.86| 100 | 11 | 0.93
cognitive aspects of cognitive aspects of online
teaching teaching
Scale for assessing the 100 | 11 | 0.82| 100 | 11 | 0.82
cognitive aspects of classroom
lessons
Assessment of conative | Scale for assessing the conative | 100 | 8 ]0.919| 100 | 8 | 0.90
aspects of teaching aspects of online teaching
Scale for assessing the conative | 100 | 8 | 0.92 | 100 | 8 | 0.90
aspects of online teaching
Assessment of affective | Scale for assessing affective 100 | 11 | 0.88 | 100 | 11 | 0.81
aspects of teaching aspects of online teaching
Scale for assessing affective 100 | 11 | 0.84 | 100 | 11 | 0.84
aspects of online teaching

Notes: n - number of participants, N - number of items, a - Cronbach’s alpha coefficient

Table 1 clearly shows that the reliability of all scales on all three aspects is
high and that this applies to both the version used for students and the version
used for teachers. In the subsample of students, the highest reliability is the scale
of assessment of conative aspects in online teaching (a = .922), and the lowest
in the scale of assessment of cognitive aspects of classroom lessons (a = .82).
When it comes to teachers, the highest reliability was shown by the scale of
assessment of cognitive aspects of online teaching (a = .93), and the lowest by
the scale of assessment of affective aspects of online teaching.

Item analysis within the method of reliability verification through internal
consistency showed the following results:

A) Item analysis of the items in the scale for the assessment of cognitive
aspects of teaching. When assessing the cognitive aspects of online teaching, it
was shown that there is a significant positive correlation between the item and
total score for all items, where in the case of as many as 9 items the correlation
was over .45 in the student subsample, and over .73 in the teacher subsample.
The analysis also showed that excluding any of the examined items from this
subscale would not improve the reliability of the entire scale. Corresponding
results were also seen during the assessment of classroom lessons.

B) Item analysis of the items in the scale for the assessment of conative
aspects of teaching. Since two items were already excluded from the initial ver-
sion of this subscale (which had 11 items) after the first pilot check of the scale,
8 items were included in the subsequent analysis and proved to be consistent. The
correlation between items and the total score in the case of this scale during the
assessment of online classes was significant and high in all 8 items and ranged
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from .56 (for item 6) to .88 (for item 2) in the sample of students, and from .36
(item 8) to .80 (item 2) in the teacher sample. The analysis also confirmed that
removing any single item would not increase the reliability of the entire scale.
Corresponding results were also seen during the analysis of classroom lessons.

C) Item analysis of the items in the scale for the assessment of affective
aspects of teaching. All 11 items showed that they had high levels of correlation
with the overall score both in the assessment of online teaching and in the as-
sessment of classroom lessons. The item-total correlation ranged from .57 for
item 10 to .73 for item 7 on the student subsample, and .53 on item 8 to .78 on
item 4 on the teacher subsample. Excluding any of the items would not improve
the reliability of the entire scale.

Table 2. Overview of certain dimensions (descriptive parameters) in students’ and
teachers’ assessment of the effectiveness of teaching

Students Teachers
gfﬁf:;:(‘:;‘; Min | Max M SD Min | Max M SD
PKKON 1.18 5.00 2.98 .88 1.00 491 2.85 .98
PKKRN 1.27 5.00 3.96 .83 2.82 5.00 4.39 44
PMKON 1.00 5.00 2.70 1.04 1.00 4.63 2.80 94
PMKRN 1.13 5.00 3.76 .84 1.88 5.00 4.27 .61
PAKON 1.00 5.00 2.99 92 1.00 6.00 3.03 1.01
PAKRN 1.45 4.73 3.74 .69 1.73 5.00 4.14 .74

Note: PKKON-assessment of the cognitive component of online teaching; PKKRN-assessment of the cognitive
component of classroom lessons; PMKON-assessment of the conative (motivational) component of online teach-
ing; PMKRN-assessment of the conative (motivational) component of classroom lessons; PAKON-assessment of
the affective component of online teaching; PAKRN-assessment of the affective component of classroom lessons

Table 2 shows mean values, standard deviation and range at the level of
items for the participants’ answers on all scales for measuring the efficiency
of teaching. It can be noticed that in the case of both students and teachers,
all components of the assessment of the effectiveness of teaching (cognitive,
conative and affective) are more pronounced in the case of classroom lessons
compared to online lessons. This was also verified with t-test for repeated meas-
urements. The results confirmed that:

- there is a significant difference in the assessment of the cognitive aspect
of teaching depending on whether it is in online format or in classroom format
both in student subsample (t (99) =-8.724, p< .001), and in teacher subsample
(t (99) =-14.288, p< .001).

- there is a significant difference in the assessment of the affective aspect
of teaching depending on whether it is in online format or in classroom format
both in student subsample (t (99) = -6.572, p< .001), and in teacher subsample
(t (99) = -7.532, p< .001).
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Construct validity of the scale was checked using exploratory factor anal-
ysis. The principal component analysis was used. Varimax was used for the
rotation method. The structure of all three subscales was partially checked, since
they measure separate aspects of teaching (cognitive, conative, and affective).

Since the factor structure of the scale was examined, in which there were
two parallel forms (for students and teachers), for the sake of brevity and con-
ciseness of the overview, the results of factor analysis for the student sample
will be presented here. Entirely corresponding data (with small deviations of
values, which are not statistically significant) were obtained on the sample of
teachers, noting that the same factor structure of all subscales was obtained on
the sample of teachers as on the sample of students.

Tables 3, 4 and 5 show the results of factor analysis assessing the cognitive
aspect of teaching.

Table 3. Characteristic values (Eigenvalues) and percentages of explained variances
for factors extracted based on the principal component analysis (students’
cognitive component)

Total Variance Explained
Assessment of online lessons Assessment of classroom lessons
% of explained . % of explained .
Component | Total . Cumulative % | Total . Cumulative %
variance variance

1 5.00 46.276 46.276 5.644 51.311 51.311
2 1.262 11.476 57.752 1.114 10.124 61.435
3 .899 8.173 65.925 917 8.338 69.773
4 .841 7.647 73.572 787 7.156 76.929
5 732 6.651 80.222 .675 6.141 83.069
6 .564 5.126 85.349 .535 4.864 87.934
7 436 3.968 89.316 420 3.822 91.755
8 .393 3.575 92.892 .300 2.728 94.483
9 351 3.189 96.081 244 2.219 96.702
10 276 2.512 98.593 224 2.038 98.740
11 .155 1.407 100.000 139 1.260 100.000

Table 3 shows that two factors with characteristic values (Eigenvalues)
over 1 were singled out, and the percentage of explained variance by two-factor
solution was 57.75% when it comes to assessment of online lessons, and 61.43%
when it comes to assessment of classroom lessons. The first isolated factor ex-
plains 46.27% of the variance for online lessons, and 51.3% in the assessment
of classroom lessons.

Table 4 shows the results of the parallel analysis, in order to more precisely
determine the factor structure of this segment of the instrument.
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Table 4. Comparison of characteristic values (Eigenvalues) obtained in PCA and thresh-

old values obtained by parallel analysis

Initial
Assessment Assessment
component 7
of online lessons of classroom lessons
number
Actual Value Actual Value
characteristic obtained .. characteristic obtained ..
Decision Decision
value from by parallel value from by parallel
PCA analysis PCA analysis
1 5.090 3-0392 Accept 5.644 3.0392 Accept
2 1.262 1.5683 Reject 1.114 1.5683 Reject
3 .899 1.3863 Reject 917 1.3863 Reject
4 .841 1.2771 Reject 787 1.2771 Reject

PCA - Principal Component Analysis

The decisions in Table 4 show that the results for one factor were accept-
able, while the others were rejected.

Table 5. Structure matrix (students’ cognitive component)

Assessment of Assessment of
online lessons classroom lessons
Item
Components Components
1 2 1 2
1.1 f?el that during chlasses, my attention is focused 644 797
primarily on learning.
2.1 easily memorize the material while the teacher 785 872
teaches.
3. T understand the material well when the teacher 832 892
teaches.
4. Memorized material lasts longer. 727 769
5. We acquire important skills and abilities during 771 800
the lessons.
6.1 flgd it fine t(') ask a que.stlon during class and 51 433 508
clarify what I find confusing.
7. I understand the practical use of what we learned 704 743
in class.
8. In class, I think more about other topics not related
. .689 901
to the material taught.
9. Itis not a problem to connect the current material
. . 752 764
with what we have previously learned.
10. The excbange of opinions among students in class 593 408 563
is intensive.
11. Teacher-student interaction is very productive. .644 719

Extraction Method: Principal Component Analysis. a. 2 components extracted.
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Although Table 3 shows that two factors with a characteristic value
(Eigenvalue) over 1 were extracted, based on the method of parallel analysis
given in Table 4, where it was shown that only one factor should be singled out,
as well as the fact that only three items related to online classes and one item
related to classroom lessons (Table 5) have a saturation factor over 0.3, we opted
for the one-factor solution of this scale.

Tables 6 and 7 show the results of factor analysis assessing the conative
aspect of teaching.®

Table 6. Characteristic values (Eigenvalues) and percentages of explained variances
for factors extracted based on the principal component analysis (students’
conative component)

Total Variance Explained
Assessment of online lessons Assessment of classroom lessons
Component Total whet e).(p ez Cumulative % | Total st e).cp — Cumulative %
variance variance
1 5.160 65.506 65.506 4.559 56.990 56.990
2 754 9.425 73.932 930 11.624 58.614
3 .635 7.934 81.866 .706 8.825 77.439
4 467 5.838 87.704 .668 8.345 85.784
5 347 4.332 92.036 440 5.497 91.281
6 299 3.741 95.777 302 3.774 95.055
7 217 2.716 98.493 209 2.612 97.667
8 121 1.507 100.000 .187 2.333 100.000

Table 7. Structure matrix (students’ conative component)

Assessment of online Assessment of
lessons classroom lessons
Item
Components Components
1 2 1 2
1. I am very motivated to learn during classes. .850 0.78
2. During classes, my desire to learn is great. 924 .875
3. During classes, my interest in learning is great. .866 .854
4. When I'm in class, I wish to find out more
. . . .823 811
about the topic we are discussing.
5. During classes, increased motivation affects 838
efficiency in learning. )

¢ In the initial version of the analysis, the factor structure of the 11-item scale was
verified, but since three items proved to act as negative saturation of the component they
relate to, therefore the results of item analysis related to the reliability of this instrument
suggested that they should be excluded from the final version, thus, the conative component
remained with 8 items.
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6. Cooperation among students is better during 739 766
classes.
9. During ‘classes, my desire for a better grade is 622 617
much higher.
11. I cannot wait for the class to begin. 722 444

Extraction Method: Principal Component Analysis. a. 2 components extracted.

Table 6 clearly shows that only one factor with an eigenvalue over 1 is
singled out, so it is clear that this subscale measures a single factor. There was
no need for subsequent parallel analysis. Table 7 shows the data related to the
saturation of the extracted factor with the basic items.

Tables 8, 9, and 10 show the results of the factor analysis assessing the
affective aspect of teaching.

Table 8. Characteristic values (Eigenvalues) and percentages of explained variances
for factors extracted based on the principal component analysis (students’
affective component)

Total Variance Explained
Assessment of online lessons Assessment of classroom lessons
Component % of explained % of explained
Total | 7 O cXPaine Cumulative % | Total o of expraine Cumulative %
variance variance

1 5.424 49.313 49.313 4.525 41.137 21.137
2 1.089 9.898 59.210 1.398 12.711 53.849
3 .869 7.896 67.106 927 8.424 62.272
4 .848 7.713 79.819 .848 7.712 69.984
5 .578 5.258 80.077 .688 6.256 76.240
6 .546 4.960 85.037 .644 5.842 82.092
7 428 3.894 88.931 .566 5.146 87.238
8 .396 3.598 92.529 491 4.462 91.700
9 361 3.283 95.812 .355 3.225 94.925
10 .265 2.408 98.220 304 2.768 97.693
11 .196 1.780 100.000 254 2.307 100.00

In regards to the assessment of the affective component of teaching, the
scale with 11 items showed that two factors have a latent root over 1 (see Table 8).

Table 9. Structure matrix (students’ affective component)

Assessment of Assessment of
online lessons | classroom lessons
Item
Components Components
1 2 1 2
1. I am very motivated to learn during classes. .795 .765
2. During classes, my desire to learn is great. .789 .763
3. During classes, my interest in learning is great. .766 742
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4. When I'm in class, I wish to find out more about the
. . . .761 727
topic we are discussing.
5. Purmg Flasses, increased motivation affects efficiency 759 652
in learning.
6. Cooperation among students is better during classes .730 .644 431
7.1am not inspired by... 728 .641
8. We are usually bored in class... .703 .619 493
9. During classes, my desire for a better grade is much higher. | .647 .546
10. During classes, my motivation is significantly lower, 645 537 525
because I do not want to attend classes.
11.1 cannot wait for the class to begin... .810 .706

Extraction Method: Principal Component Analysis. a. 2 components extracted.

Regarding the structure matrix (Table 9), we can see that the second extract-
ed factor in the assessment of online teaching is saturated with only two items, so
it is clear that it is not metrically justified to keep the solution with two factors.

Table 10. Comparison between characteristic values (Eigenvalues) obtained in PCA
and threshold values obtained by parallel analysis

Assessment of online lessons Assessment of classroom lessons
Initial
Actua? . | Value obtained Actua! .| Value obtained
component | characteristic . characteristic ..
by parallel | Decision by parallel | Decision
number value from lvsi value from lvsi
PCA analysis PCA analysis

1 5.424 3.0392 Accept 4.525 3.0392 Accept

2 1.089 1.5683 Reject 1.398 1.5683 Reject

3 .869 1.3863 Reject 927 1.3863 Reject

4 .848 1.2771 Reject .848 1.2771 Reject

PCA - Principal Component Analysis

Based on the values shown in Table 10, after the parallel analysis, we can
conclude that only one factor should be extracted, i.e., this is a one-factor scale.

From the aspect of ecosensitive variables, only gender was considered in
this study. The difference in assessments of different aspects of teaching between
male and female participants was examined.

When it comes to students, there were no statistically significant differ-
ences in assessments of all three aspects of teaching (cognitive, conative, and
affective) both in relation to regular classroom and in online lessons, between
male and female participants. Regarding teachers, the differences proved
to be significant in assessing the cognitive component of regular classroom
lessons (t (98) = -3,661, p <0.01), the conative component of online lessons
(t (98) = -2,070, p <0.05), and affective components of regular classroom les-
sons (t (98) = -2.434, p <0.05) In all three cases, female participants gave higher
scores when assessing teaching efficiency than male participants.
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Discussion

The main objective of this study was to examine the reliability and validity of
the instrument for measuring the effectiveness of teaching, both online and
classroom. The scale that is part of this instrument applies to both student
assessment and teacher assessment. The scale was designed in two parallel
versions—a version for high school students and a version for teachers. The
obtained data related to reliability, both for individual dimensions in students
and for dimensions in teachers (expressed through the Cronbach’s alpha co-
efficient) indicate that it is a stable instrument (all the three scales) with high
psychometric performance. The results showing that the reliability for both
students and teachers is generally over 0.80 indicate that the instrument is
extremely reliable.

Based on the item analysis, we can see that most items exhibit high corre-
lation with the overall score on individual dimensions. All these tables indicate
the stability of the instrument as a whole, as well as individual parts of it.

The validity of all the scales included within the instrument was checked
with exploratory factor analysis of all assessment dimensions for both types of
lessons—classroom and online. The principal component analysis was used
(Kosti¢, 2007, p. 216). The structure of all three scales was partially tested, since
they measure separate aspects of teaching (cognitive, conative, and affective).
When it comes to assessing the cognitive aspect of teaching, although the pre-
liminary analysis for each dimension singled out another factor with an intrinsic
value over 1, subsequent parallel analysis and analysis of the structure matrix
(Table 5) showed the justification of a single factor solution. Item 3 (I easily
remember the material while the teacher teaches) and Item 4 (I understand the
material well when the teacher teaches), mostly saturate the 1% isolated factor,
both in assessing classroom lessons and in assessing the effectiveness of online
lessons. Based on the content of the mentioned items (on memorizing and
understanding the material in class), it is clear that these are precisely cognitive
elements, and not some other aspects of the learning process. In regards to the
conative aspect, in the initial version of the analysis, the factor structure of the
11-item scale was checked, but since three items showed negative saturation
of the component they related to, and the results of the item analysis related
to the reliability of this scale suggested that they should be excluded from the
final form, the conative component remained with 8 items, while the other two
dimensions will retain 11 items each. Since only one factor with an intrinsic
value over 1 was singled out in the analysis (Table 6), there was no dilemma
about choosing the number of factors.

When analysing the structure matrix, the two items that saturate the select-
ed factor with the greatest intensity were: item 2 (I have a great desire to learn
during classes) and item 3 (My interest in learning is great during lessons), and
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based on their content, it is clear they refer to motivational aspects. As far as
the affective component is concerned, the results were similar to the cognitive
aspect, although the PCA at first extracted two factors with a characteristic val-
ue (Eigenvalues) over 1 were singled out first (using the Principal Component
Analysis), and a one-factor solution was accepted by subsequent parallel anal-
ysis. In the structure matrix, we singled out item 1 (I feel comfortable during
classes) and item 2 (My day is more complete when I have lessons...), as the ones
that mostly saturate the selected factor, so the content of the mentioned items
shows that these are emotional elements.

When it comes to average values (obtained on the basis of mean values of
items) on individual scales (for the cognitive, conative and affective component
of teaching efficiency), it was shown that both students and teachers valued
regular classroom lessons more than online lessons. As an explanation of such
findings, we can suggest the view expressed by some authors, that there is still
insufficient readiness to use information technology in the education process,
primarily by teachers (Nikoli¢ & Milojevi¢, 2020, in Mirzi¢-Namet & Surducki,
2020). Of course, it should be kept in mind that there are still a small number of
empirical papers that focused on the efficiency of online instruction and on the
comparison between the efficiency online lessons and regular classroom lessons.

The lack of statistically significant differences in the assessments of cog-
nitive, conative, and affective aspects of teaching between male and female
students, suggests that it is not necessary to use separate standards for male
and female participants when it comes to this instrument. In the case of teach-
ers, the partial differences obtained between certain components of classroom
lessons assessment (cognitive and affective) and one component of online les-
sons assessment (conative) may indicate the need for additional testing of the
instrument on a larger sample of teachers to have more reliable results.

All of the above-mentioned results clearly speak in favour of the high relia-
bility of the scale and the satisfactory validity shown by the validity construct. Of
course, the results of the above-mentioned analyses should be taken with caution,
given the size and type of sample (non-random sample, 100 students, 100 teachers),
the number and type of schools where it was used, and the fact that this is only the
first psychometric test of a new instrument designed with the aim of measuring
the effectiveness of regular classroom and online lessons. However, based on these
results and analyses so far, we believe that the scale has proved suitable for use in
a sample of high school students and their teachers, which of course should be
supported by additional empirical tests and analyses of practitioners.

Although the organization of classroom and online lessons differs in many
ways, and it is expected that the output parameters (in the form of learning
objectives) will be qualitatively different in some aspects, the idea of creating
an instrument that would measure the effectiveness of these two types of teach-
ing relies on the assumption of a relatively balanced quantitative evaluations
of various aspects of teaching efficiency. By obtaining certain values on the
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parameters of cognitive, conative, and affective components of efficiency assess-
ment, teachers will be able to make a preliminary assessment of the immediate
outcomes of the teaching process, and based on this data will be able to plan
possible improvements of certain aspects of the teaching process.

Conclusion

Given the relatively small scope of the instrument currently used by students
and teachers to assess the efficiency of teaching, the attempt to design a new
instrument is worthy of research attention.

The instrument has shown solid psychometric properties, which are
reflected in the high reliability of all assessed aspects of teaching efficiency
(cognitive, conative, and affective), as well as solid validity shown by the fac-
tor structure. According to the analysed results, all three scales can be inde-
pendently used to assess different aspects of efficiency, both by teachers and
students. Of course, it should be noted that the instrument cannot, and this was
not the intention of the designer, to give an objective picture of the efficiency
of the teaching process, which requires a systematic approach, synthesis, and
external and internal evaluations, but its role is rather to analyse the opinions
and assessment of the main aspects of teaching by various participants in the
education process.

In any case, this instrument can be a useful tool if used in studies in the
field of psychology of learning, especially related to the teaching efficiency as-
sessment. A special benefit of the designed OCTES instrument lies in the fact
that cognitive and conative (motivational) and affective (emotional) aspects of
teaching efficiency are observed both from the students’ point of view and from
the teachers’ point of view, which could not be done with previously designed
instruments that measured the efficiency of teaching.

Moreover, this tool can be useful for teachers-practitioners who could
use it, especially in phases of formative assessment of global achievement of
learning objectives, as well as to compare current learning outcomes for the
lessons organized in classrooms and those organized online.

In addition to the already mentioned limitations related to the research
sample, it is important to mention that the evaluation of the instrument by
practitioners-teachers, professional associates and other direct participants
in the teaching process in primary and high schools is missing. Besides the
additional assessment of the practical validity of the instrument, it would be
useful for some future studies to examine some of the correlates of teaching
efficiency (such as motivation, self-assessment of one’s own success, classroom
climate, learning habits, etc.).
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Karezpa 3a ncuxonorujy

IToysgaHOCT ¥ Ba/baHOCT MHCTPYMEHTA
3a MpoleHy e(MKACHOCTY OHJIAjH U PeflOBHE HaCTaBe

Pesume

I[Tonasehu o unmwennte fa je y Perrydmmmy Cpduju Mamu Opoj craHapan30BaHNUX
VHCTPYMEHTA 32 Mepelbe epUKACHOCTY HACTaBe, Y pajy je Ipe3eHTOBaHa HOBOKOH-
crpyucana Ckaa mporeHe epMKacHOCTY OHIAjH 1 pefgoBHe Hactase — CIIEOPH.
Lnsmb je do ncrmraTy noyspanoct n BampHocT ckane CIIEOPH Ha y3opky yuenn-
ka (H1=100) n nacraBuuka (H2=100). Ckana ce cacToju of Tpu cydcKase Koje ce
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OffHOCe Ha KOTHUTVMBHY, KOHATUBHY 11 aeKTMBHY aClleKT HacTaBe. VcnuTanuiy Ha
CKaJIM TIPOLIetbYjy e(pUKACHOCT TPY aclleKTa HacTaBe y IBe HaCTaBHe CUTYal[yje: Ha-
CTaBa Y)KIMBO (pefjOBHA HaCcTaBa y YYMOHMIIAMa) ¥ OH/IAjH HacTaBa. Popmymcane
cy mapasienHe popMe CKajie: 32 HACTaBHMKe U 3a yueHuke. Pe3ynTaTn mokasyjy fa
CBe CKaJle MMajy BUCOKY noy3zaHocT (mpeko .80 Kpondax anda) u Ha mogy3opky
HacTaBHMKA U Ha ITOAY30PKY y4eHuKa. BehnHa ajrema nokasyje Bucoxky xoperna-
IIjy ca YKYITHUM CKOPOM Ha CBUM MEPEHNUM aclieKT/Ma HacTaBHe e(UKaCHOCTH.
Yd4eHuny cy Ha CBUM CKajlaMa IIpolieHe HaCTaBHe e(pUKACHOCTY IOCTU3a/IV BUIIIE
CKOPOBe€ KaJla Cy IPOLeBMBAII PEJOBHY HaCTaBy Y OFHOCY Ha IIPOLIEHY OHJIajH
HacTraBe. [IpoBepaBaHa je KOHCTPYKT Ba/baHOCT €KCIIOPATUBHOM (PAKTOPCKOM
aHanM30M. Pe3ynTaTu cy HOTBpANUIN [ CY 32 CBe MepeHe CKajle IPUXBAT/blBa
jemHOAKTOPCKA pelllerha, IPY YeMy je IpolieHaT odjalllbeHe BapyjaHce Bapupao
oxt 41,13% kop mporeHe aeKTUBHE KOMIIOHEHTe PeloBHE HacTaBe 1o 64% Ko
IIpolieHe KOHATMBHUX aclleKaTa pefloBHe HacTaBe. 3aK/byJaK je a je KOHaYHa Bep-
3mja ckaze ca 30 ajreMa IIOKa3asa Jodpe NCUXOMeTpPHjCcKe KapaKTepIUCTIKe, Koje ce
or7efajy Kpo3 BUCOKY IOY3[JaHOCT CBUX IIPOLCHUBAHNX aclleKaTa e(pUKacCHOCTH
HacTaBe (KOTHUTVBHA, KOHATUBHA U aeKTUBHA), KA0 U COMMIHE BaIUHOCTI
carjefjaHe Kpo3 jeqHopaKTOPCKY CTPYKTYPY CBUX ckaja. CBe Tpyu CKajle ce He3a-
BVICHO MOTY IIPYIMEHJBATI 3 IPOLIEHY PAa3IMYUTHX acrieKata eprKacHOCTHU 1 Off
CTpaHe HACTABHMKA U Off CTpPaHe Y4eHNKa.

K]bthHe pedu: mOy3AaHOCT; Ba/baHOCT; OHHajH HacTaBa; p€1OBHA HaCTaBa,
y49eHuny; HaCTaBHUL.
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