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Abstract

The goal of the research reported on here was to identify teachers’ attitudes towards rational learning techniques in secondary
schools in Montenegro. In this research study, we used factor analysis to identify the factors uniting the key learning techniques
that teachers use and to find possible differences in teachers’ attitudes to the selected variables. The research sample included
185 secondary school teachers in Montenegro. The results show that learning techniques from the teachers’ point of view
included the cognitive engagement of students, connecting knowledge and memorising, separating the essential content from the
irrelevant, and contrasting/associating in relation to the learning content. Depending on the subject taught at school, the
differences in the teachers’ attitudes were identified for the factors of memory and connecting, and separation of the essential
from the irrelevant. The differences in the teachers’ number of years for the factors of students’ cognitive engagement and
contrasting and association were also identified. The results of our research have great application value as they refer to the
permeation of different techniques, as well as to the key areas in which teachers can significantly contribute to teaching-learning
techniques.
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Introduction

Modern conditions and societal development require a change in learning principles, and it has become essential
that students are trained for active learning and learning with understanding (Bugg & McDaniel, 2012;
McCormick, Dimmitt & Sullivan, 2013; McNamara, 2004; Schmidt & Marzano, 2015). The most important
element in this process is students’ self-activation. As education moves away from the mere accumulation of
knowledge, there has been a need to integrate new information into the existing knowledge systems and to
constructively change the structure of knowledge. Thus, mostly within the framework of the constructivist
paradigm, the issues are experiential and cooperative learning, and the need to develop and promote creativity,
metacognition, critical thinking and independence in learning (Cindri¢, Miljkovié¢ & Strugar, 2010; Matijevi¢ &
Radovanovi¢, 2011; Ormrod, 2014, 2017; Schunk, 2014; Terhart, 2001; Wang & Seepho, 2017; Willingham,
2008). Therefore, assessment should also involve comprehensive observation of students, their work, an analysis
of their attitudes, creativity, cooperating ability, aptitude to solve problem situations, etc., and not only on
testing or reproductive examinations, i.e. correct and incorrect answers (Zori¢, 2015:296).

By means of their teaching, teachers should facilitate and support their students’ learning processes.
Teachers’ competences are irreplaceable in the context of the development of children’s individuality and
self-control (Jeli¢ & Calovié Nenezi¢, 2019). While respecting the assumptions about the need to activate students’
learning, the question is raised about how to do this, and which methods and specific processes are mostly used by
teachers when teaching. We focused on that issue in our research. We empirically determined the specific
procedures that teachers used to facilitate students’ learning, i.e. the specific techniques used to prepare students for
the rational learning process in secondary school. A teacher’s task is to facilitate learning — especially in the
context of learning based on constructivist paradigms (the development of desirable and predicted competences
and outcomes).

At a global level, we cannot ignore the need to improve learning competencies. The focus on learning
outcomes based on key competencies also means questioning the teaching and learning processes, which is
specifically demonstrated in the competence of learning how to learn.

In this article we elaborate on 10 learning techniques. We chose these techniques because they connect
important segments for rational and effective learning, for example more effective memorisation, the selection
of the essential over the irrelevant, and better organisation of learning material.
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Literature Review

In the scope of education internationalisation, the
initiation of the Programme for International Student
Assessment ([PISA] OECD, 2000) and the definition
and selection of competencies (DeSeCo) of the
Organisation for Economic Co-operation and
Development (OECD), played the key role (OECD,
2005). The question of how students learn is
unavoidable. It is certain that the use of good
learning strategies helps students to learn, and that
teaching using strategies is possible (Hamman,
Berthelot, Saia & Crowley, 2000). The following
are mentioned for more effective learning in the
learning corpus: identifying what students know
about a subject along with what they should know;
their selection of relevant information; more
effective use of time for reading; and taking control
of their own learning process (Slavin, 2018). This
list of potential skills for more effective learning
tends to increase, and knowing and using different
learning strategies and techniques help make these
processes more optimal and learning more
effective. First of all, we analyse the relationship
between strategies and techniques for a more
precise definition of learning techniques.

The term “learning strategies” covers a wide
range of activities. Rebecca L. Oxford (2011, 2017)
defines them as specific actions taken by a student
to make learning easier, faster, more interesting,
effective, controlling and applicable. Similarly,
Gonny Schellings (2011) recognises learning
strategies as a combination of certain goal-oriented
activities that students use to improve their
learning. According to her, different terms (for
example, methods, techniques or skills) are used to
describe the activities that are considered to
represent a learning strategy. Learning strategies
are plans directed towards achieving a certain goal
— they must thus contain a concretisation of the
questions of what to do, and when and how to do it,
in order to achieve a certain goal (Snowman,
McCown & Biehler, 2009).

The function of learning strategies is to get
the participants cognitively engaged (direct their
attention to important aspects of the material), to
think and process information at a deeper level (to
link, organise and reorganise) and to regulate and
supervise their learning (monitor and correct)
(Hamman et al., 2000). Strategies besides thinking
(the  cognitive  aspect) include  beliefs,
understanding, and the transfer of new knowledge

and skills (Weinstein, Husman & Dierking, 2000).
Learning strategies must be observed in the
narrower and wider sense. In the wider approach,
learning strategies are integrated with techniques
or, as some authors call them, learning tactics
(Howard-Rose & Winne, 1993; Winne & Perry,
2000). Learning strategies are, in many studies on
teaching and learning, an unavoidable segment
(Alexander, 2006; Mohammadi, Birjandi &
Maftoon, 2015; Niemivirta, 1996; Pintrich, 2004,
Pintrich & De Groot, 1990; Pintrich & Schunk,
2002; Schraw & Dennison, 1994; Seker, 2016;
Wang & Seepho, 2017; Weinstein & Hume, 1998;
Weinstein & Mayer, 1986; Winne & Hadwin,
1998; Zimmerman, 1994).

Besides the strategies listed in the literature,
the term “pattern of learning” also appears. This
implies united cognitive and affective strategies,
metacognitive  regulation, conceptions and
orientations in learning (Vermunt, 2005).

Learning techniques are specific tools for
making a certain plan (Derry, 1989); tools that
bring one closer to a certain goal (Snowman et al.,
2009), i.e. efficient instruments or approaches to
certain material (Dunlosky, Rawson, Marsh,
Nathan & Willingham, 2013; Vuckovié, 2010). The
term “learning tactic” also appears in the literature.
This refers to none other than a certain technique
(such as memorising or noting), which students
uses to reach a direct goal, for example,
understanding a certain concept (Snowman et al.,
2009). Learning tactics are specific techniques,
such as underlying mnemonics of summing up, as
strategies combine several tactics (Pavlin-
Bernardi¢ & Vlahovié-Steti¢, 2019). Hence, tactics
or techniques are concrete learning instruments or
tools.

Theoretical Framework

A summary of the techniques and their features is
given in Table 1. For each technique that we
analysed and considered, we provide a detailed
description. Besides the fact that this classification
brings a significant number of techniques together
in one place, it also synthesises several elements
that contribute to rational learning. First of all, it
refers to more effective memorising, and then to
the distinguishing of more important things from
less important ones in the structure of the learning
material.
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Table 1 Learning techniques

Technique Description

Mental pictures Creating thoughts and ideas based on sensory engagement

Connecting Making connections between new terms and patterns with former knowledge
Projection Creating mental schemes between terms or ideas that should be memorised

Symbolisation and simplification
Associative technique

and ideas
Topographical method
Numerical memory technique
Fast-reading technique
Contrasting
Cognitive mapping

Using symbols to explain complex and abstract terms
Intentionally making connections, which help with the memorisation of certain facts

Arranging things, people or facts we want to memorise spatially

Using numbers to memorise learning content

Focusing on key elements of a text

Making opposite connections or meaning in relation to the learning material
Representing the learning material schematically, spatially or pictorially

Mental pictures refer to ideas in the mind
created on the basis of external sensory stimuli
(Suzi¢, 2005). It is important to focus thinking on
key parts of the teacher’s presentation or key parts
in the text. The problem is that we sometimes deal
with thoughts more than we follow an idea in a
text. It is important to find fulcrums for efficient
memorisation by creating mental pictures to which
focusing attention is related.

Connecting — one usually connects new
knowledge with prior experience as it is not
possible to add something to nothing in our minds
(Vud, 1996). One of the most important indicators
of how much we can learn about something is how
much we already know about it (Schmidt &
Marzano, 2015). Knowledge about a certain object,
i.e. former knowledge, enables easier incorporation
of information because students have developed
schemes (Slavin, 2018). Teachers are the ones who
need to create links, i.e. to purposefully connect
new knowledge with students’ existing knowledge
(Bruning, Schraw, Norby & Ronning, 2004).

Projections create aids in the students’
memory enabling them to see patterns between
terms and ideas. Projection can be related to certain
objects. For example, if there is a building, a
monument or an object close to the school that the
students can see through the classroom window, it
is desirable to link their projection of the logical
connection between the key concepts they
remember to the object they can see through the
window. In that way, that object can serve as
support to recall what they have learned (Suzic,
2005). This creates a basis for memory by linking
certain images with specific objects.

Symbolisation ~ and  simplification  are
techniques that are particularly helpful to remember
abstract ideas. Three important rules should be kept
in mind in this process: the naturalness of the
symbolisation — the terms should be presented in
their natural environment (we represent sport with a
ball or Olympic rings); simplification — paying
attention to the content of a certain idea and looking
for the simplest way to represent it; and using
different symbols for static and dynamic ideas (Vud,
1996).

Associative technique — information will be
easily remembered if we retain it through
associations or connecting it to our prior
knowledge. Associations can have a different basis,
for example, similarity, opposition, nearness,
distance and strangeness. We can sometimes
associate an odour with an event. Experiments that
explain classical conditioning carried out by the
Russian psychologist, Ivan Pavlov (1849—-1936),
show an association with food caused by sound
stimuli (Vulfolk, Hjuz & Volkap, 2014).

Topographic technique refers to the spatial
memorisation of things or events. Unlike
projection, which is closer to the virtual world, this
technique is closer to real space. Another name for
this technique is the loci method, which, according
to Anita Vulfolk (Vulfolk et al., 2014), is classified
under mnemonics. The essence of the loci method
(from the Latin, /ocus, meaning place) is choosing
a familiar location that serves as a hook that is used
to hang memories (Vulfolk et al., 2014).

Numerical memory technique refers to the use
of numbers as a support to memorise the material
for learning. This technique may be used in several
ways: the numerical classification of text, the
designation of numbers, numbers as words, number
decomposition and grouping numbers (Semorie,
1978). This technique can be useful to memorise
content needs to be learned by heart.

Learning techniques should help with
focusing attention, memorising content and
supervising understanding with students. The
fast-reading technique can also be used for this
purpose. Memorisation efficiency is increased with
speed reading, although it might seem to be quite
the opposite at first. Students” memory efficiency is
increased if they can distil the main message from a
certain paragraph, or follow the next paragraph and
thus connect that particular text (Suzi¢, 2005;
Suzi¢, Jeli¢ & Milivojac, 2013). Contrasting may
be used for efficient memorisation, which involves
that teachers use unusual associations, i.e. select
opposite meanings or contrasts to the content being
studied (Suzi¢, 2005).

Cognitive mapping, as a technique, is founded
on the schematic, spatial or pictorial representation
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of the learning material. It was designed by Tony
and Barry Buzan (2005). Text can be presented in
different ways, such as mind maps, concept maps,
knowledge maps and concept networks. It has been
confirmed that if a teacher provides a knowledge
map to the students after a certain lesson, this
increases their attention on and the retention of the

given content (Nesbit & Adesope, 2006;

O’Donnell, Dansereau & Hall, 2002).

It is certain that, in an empirical sense, it is
hard to find a line between strategies and
techniques (Salovaara, 2005). Research also
confirms that the use of learning strategies and
skills  correlates ~ with  better success in
examinations, and the retention of students at
higher levels of education (Cavilla, 2017,
McCormick et al.,, 2013; Robbins, Lauver, Le,
Davis, Langley & Carlstrom, 2004). Based on a
review of several sources focused on the field of
learning techniques (Ormrod, 2008; Slavin, 2018;
Snowman et al., 2009; Sternberg & Williams,
2010; Vulfolk et al, 2014), we reached the
following conclusions:

e  Learning pattern is the widest term.

e Learning strategies is a term that is wider than
learning techniques.

e Learning strategies are directed in two directions —
memorising and understanding certain content. The
same goes for learning techniques.

e  Techniques are tools in the service of certain
strategies.

e The terms “learning technique” and “learning tactic”
are often used interchangeably.

Research Context

Despite the fact that teachers in Montenegro are not
unfamiliar with the concept of key competencies, the
achievements of students in the PISA tests,' in which
Montenegro has thus far participated in six cycles
(2006, 2009, 2012, 2015, 2018, 2022), still show that
Montenegro students remain far below the OECD’s
average' in all three areas examined in the PISA:
reading, mathematics and science. The results of the
2018 PISA testing in Montenegro were only
significantly better than those of 2015 in the area of
mathematics. In reading, progress was evident in the
first cycles of testing, and in science, the trend did
not change. The difference compared to the OECD
average in 2018 is still very large, which indicates
that students in Montenegro lag behind the OECD
average in reading and natural science subjects by
almost 2 years, and slightly less in mathematics
(Visser, Kovaé-Cerovic & SOFRECO, 2022).
Montenegro is one of the countries where young
people spend the most time learning (students
dedicate a total of 50 hours a week to learning: 26
hours in school and 24 hours outside of school).
However, it is evident that students need to master
effective learning techniques and strategies (Nikoli¢-
Vucini¢, Mrvaljevi¢, Nikoli¢, Tomi¢, Bulatovié,

Durkovié, Vujovi¢, Paljevié-Sturm, Backovié,
Vuéini¢ & Séekié, 2019).

Secondary education in Montenegro is carried
out in 53 schools, of which 49 are public
institutions, in which education is free. Secondary
education (ages ranging from 15 to 19 years old,
Grades 1-4) is acquired in general secondary
schools (gymnasiums), vocational secondary
schools, mixed-type secondary schools, educational
centres and art schools. Secondary education is
optional. Students enter secondary school after
completing 9 years of primary school, i.e. when
they turn 15 (European Commission, 2024).

Methodology

The goal with our research was to identify
teachers’ attitudes towards rational learning
techniques in secondary schools in Montenegro.
Taking the permeation of different techniques into
account, our intention during the research was to
construct an initial instrument and determine the
factors that bring together certain techniques that
teachers use in their work. As the learning
techniques largely permeate each other (we have
explained the principles of association and focusing
attention), and are made up of a series of segments
that we explain through several indicators in the
scale of learning techniques for teachers (SLTT)
instrument, we chose the procedure of factor
analysis. This statistical procedure is appropriate
because it enabled us to discover factors among the
multitude of defined segments within different
techniques. We conceived the SLTT instrument,
whereby, for each technique, we defined many
separate assertions. Factor analysis, therefore,
enabled us to group them into a smaller number of
harmonised and connected components. The
second part of the study was directed towards
determining potential differences in teachers’
attitudes towards the implementation of learning
techniques in relation to the following variables:
the number of years the teacher has been teaching,
the grade in which the teaching is performed, the
type of school (general or vocational secondary
school), and the pedagogical education of teachers
and their advanced training. The following
hypotheses are proposed:

Hypothesis 1: Different factors determine rational
learning techniques from the teachers’ points of
view.

Hypothesis 2: There is a difference in the teachers’
attitudes based on the type of school (general or
vocational secondary school).

Hypothesis 3: There is a difference in the teachers’
attitudes based on the subject taught.

Hypothesis 4: There is a difference in the teachers’
attitudes based on the number of years the teacher
has been teaching.
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Hypothesis 5: There is a difference in the teachers’
attitudes based on the grade in which the teaching
is performed.

Hypothesis 6: There is a difference in the teachers’
attitudes based on the teachers’ level of didactic-
methodological education.

Participants

The research sample included 185 respondents who
were teachers in secondary schools in the towns of
Niksi¢, Tivat, Herceg Novi, Budva, KolaSin,
Savnik and Zabljak in Montenegro. Of the total
number of respondents, 51.9% were from general
secondary schools and 48.1% were from vocational
secondary schools. In Montenegro, general
secondary education is gymnasium education,
which is aimed at enabling students to acquire the
necessary knowledge, skills, competences and
habits needed for accomplishments in science,
technology, culture and art in order to continue
their education, develop critical opinions,
independence  and  responsibility,  support
understanding, tolerance and solidarity, respect
differences, etc. (European Commission, 2024).
Vocational schools, on the other hand, aim to
prepare students for the workplace and enable them
to continue studying at university level. The
objective of vocational education is to enable
students to acquire knowledge and develop skills,
as well as vocational and key competences that
respond to the demands of the modern society and
market economy, and allow students to participate
as equal participants in the labour market
(European Commission, 2024). With regard to the
grade in which teaching is performed, a significant
percentage of teachers (68.6%) did not teach in
only one grade (first, second, third or fourth grade
of secondary school), but in a combination of
grades. The distribution of respondents according
to teaching area was as follows: 27.5% were in
language teaching (native tongue — 13%, foreign
languages — 14.5%); the same percentage (27.5%)
applied to teachers teaching vocational subjects;
the natural sciences with mathematics and
informatics (computer science) is represented by
22.8% (11.4% for science, chemistry and biology,
and the same percentage for mathematics and
informatics). A slightly lower percentage of
respondents (22.2%) taught social sciences and
physical education (17.3% and 4.9%, respectively).
Regarding the number of years the teachers have
been teaching, 34.6% of the respondents had up to
10 years of work experience; 43.8% had between
11 and 25 years of service; and 21.6% had more

than 25 years’ experience. Most respondents
(62.7%) had received pedagogical-didactic
education at university level while 29.7% did not
acquire these competences in their initial education.
An upgrade to pedagogical-didactic knowledge at
seminars or in-service training was acquired by
74.6% of the participating teachers.

Instrument and Procedure

The SLTT instrument is a self-constructed instrument.
The tool has been conceived based on researched
literature in this area. We thoroughly studied each of
the learning techniques in Table 1 in theory. For each
technique, we defined a certain number of assertions
in the SLTT instrument. The instrument was
anonymously applied to obtain answers that were as
objective as possible — self-evaluation of teachers. The
respondents estimated every given assertion on a
5-point scale (1 — I never do it that way; 2 — I mostly
don’t do it that way; 3 — I sometimes do it that way;
4 — I mostly do it that way; 5 — I always do it that
way).

For factor analysis, we determined the
reliability of the tools. Cronbach’s alpha coefficient
demonstrated a high reliability of the tool
(0 =0.94). Thirty items from the SLTT instrument
were subjected to principal component analysis
(PCA) in version 20.0 of the Statistical Package for
the Social Sciences (SPSS). Before conducting PCA,
the suitability of the data for analysis was assessed.
In order to check whether a set of the given data was
suitable for factor analysis, we tested whether the
value of the indicators from the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy was equal to
or higher than 0.6 and whether the value of the
Bartlett’s test of sphericity indicators was
significant, i.e. had a significance level of 0.05 or
lower (Pallant, 2009). For the SLTT instrument, the
KMO indicator was 0.890, and Bartlett’s indicator
was significant (p = 0.000), so factor analysis was
justifiable. The items with the highest factor
weights enabled us to give meaning to each
component factor (see Appendix A: Pattern and
structure matrix). We named the given factors in
relation to the content of some assertions, taking
into account those assertions that have the highest
factor saturations.

Results

The result of implementing the abovementioned
criteria is an empirical method that explains
learning techniques based on four factors
(components).
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Table 2 Learning technique factor model — Self-assessment of teachers

Percentage of explained

Cumulative percentage of

Components or factors Initial value variance variance
Cognitive engagement of students 12.1 40.23 40.23
Connecting and memorising 2.24 7.48 47.71
Separation of the essential from the 2.07 6.91 54.62
irrelevant

Contrasting/associating 1.30 4.34 58.96

An analysis of the main components revealed
the presence of four components (factors), which
explains 58.96% of the variance (see Table 2).
Based on the scree plot (Catell, 1966, as cited in
Pallant, 2009), the existence of a breaking point
behind the fourth component was determined. We,
therefore, decided that further research would
include  four components (factors). The
contribution of the first component was 40.23%,
the second was 7.48%, the third was 6.91% and the
fourth was 4.34%. For easier interpretation of these
Components, an Oblimin rotation was performed.
The rotated solution shows that separated
components have significant factor weights (from
0.39 to 0.82). An overview of all the factor
saturations — saturations of single items with key
factors in the rotated matrix — is given in Appendix
A.

Statistically Significant Differences In Teachers’
Attitudes Considering The Type Of School, Subject
Taught, Years Of Service, Grade In Which The
Teaching Is Performed, As Well As Teachers'
Pedagogical-didactic Education

We started from the assumption that there was a
difference in the self-assessment of teachers based
on the type of school, subject taught, number of
years’ teaching, the grade in which the teaching is
performed, as well as the teachers’
pedagogical-didactic education. Differences have
been identified in the attitudes of teachers,
depending on the subject they teach — more
precisely the area of teaching — as well the number
of years they have been teaching.

Statistically Significant Differences In Teachers’
Attitudes Based On The Subject Taught

We divided the subjects into five groups: native
tongue and foreign languages, natural sciences,
social sciences, arts and crafts, and vocational
subjects. Table 3 shows the values given in
descriptive statistics and variance analysis.



South African Journal of Education, Volume 45, Number 3, August 2025 7

Table 3 Differences in attitudes towards learning techniques with regard to subject (descriptive analysis and

ANOVA)
Factor  Teaching areas N M SD F Sig.
F1 1 51 39.84 5.88 1.48 0.21
2 42 39.09 6.53
3 27 40.15 7.70
4 14 35.14 12.69
5 51 40.04 6.54
Total 185 39.42 7.21
F2 1 51 41.89 5.15 3.65 0.01
2 42 39.48 6.44
3 27 40.52 5.64
4 14 32.29 14.07
5 51 40.55 7.11
Total 185 19.16 2.86
F3 1 51 22.69 4.50 5.26 0.00
2 42 22.19 4.78
3 27 23.74 4.43
4 14 20.64 6.52
5 51 22.55 3.99
Total 185 22.53 4.61
F4 1 51 22.69 4.50 1.13 0.34
2 42 22.19 4.78
3 27 23.74 4.43
4 14 20.64 6.52
5 51 22.55 3.99
Total 185 22.53 4.61

Note. The meaning of the numbers in Table 3: 1 — native tongue and foreign languages; 2 — natural sciences; 3 — social
sciences; 4 — arts and crafts; 5 — vocational subjects. Factors: F1 — cognitive engagement of students; F2 — connecting and
memorising; F3 — separating the essential from the irrelevant; and F4 — contrasting/associating.

From Table 3 we see statistically significant
differences in the attitudes of teachers with regard
to the subject taught, more precisely, the teaching
area. Differences were identified with the second
factor, referring to connecting and memorising
(F = 3.65; p = 0.01) and with the third factor,
separating the essential from the irrelevant
(F =5.26; p = 0.00).

From both separated factors, significant
differences were at the level of 0.01. Later, we
applied multiple comparisons in the scope of the
listed factors and, with regard to the subject taught,
we obtained the following results:

Table 4 Differences in the attitudes of teachers
towards learning techniques with regard
to subject (teaching area) — multiple

comparison
Difference
Subject  Subject AS
Factors D ) (I-)) p
F2 4 1 -1.74 0.40
2 —-2.98 0.01
3 -2.51 0.07
5 —2.56 0.03
F3 4 1 —9.60 0.00
2 -7.19 0.01
3 —8.23 0.00
5 —8.26 0.00

For the second factor, connecting and
memorising, we identified significant differences in
the attitudes of the teachers teaching subjects in the
natural sciences and subjects in the field of arts and
crafts (difference of arithmetic mean: -2.98;
p =0.01), as well as between the orientation of
teachers teaching vocational subjects with regard to
arts (difference of arithmetic mean: -2.56;
p=0.03).

Significant differences in the teachers’
answers were identified with the factor separating
the essential from the irrelevant. These were in the
field of native tongue and foreign languages,
compared to arts and crafts (difference in
arithmetic mean: -9.60; p = 0.00); between the
attitudes of teachers of natural sciences and of arts
and crafts (difference in arithmetic mean: -7.19;
p =0.01); between the social sciences, and arts and
crafts (difference in arithmetic mean: -8.23;
p =0.00); and between vocational subjects, and arts
and crafts (difference in arithmetic mean: -8.26;
p =0.00).
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On the basis of the given results, ie. the
previously mentioned difference in the arithmetic
mean, we may conclude that language teachers and
teachers of natural sciences, compared to teachers in
the fields of arts and crafts, were more focused on
separating or selecting more important from less
important content and ideas. The same conclusion is
valid for the social and vocational subjects, compared
to arts and crafts. Taking the nature of the content
from the abovementioned areas into account, i.e. the
fact that the material was mostly verbal in character,
the result that highlights the given differences

between some teaching areas can be considered
positive.

Differences In The Attitudes Of Teachers Towards
Learning Techniques With Regard To The Number
Of Years In Teaching (Descriptive Statistics And
ANOVA)

We started from the assumption that there was a
difference in teachers’ attitudes based on the number
of years they have been teaching. We classified the
given answers into three categories according to
teachers’ number of years in teaching as follows: up
to 10 years, from 11 to 25 years, and more than 25
years of teaching service.

Table 5 Differences in attitudes of teachers on learning techniques with regard to the number of years in

teaching (descriptive statistics and ANOVA)

Years in
Factor  teaching N M SD F p
F1 0-10 64 41.34 5.84 3.94 0.02
11-25 81 38.76 7.35
Over 25 40 37.65 8.30
Total 185 39.42 7.21
F2 0-10 64 19.56 2.84 1.33 0.27
11-25 81 18.79 2.71
Over 25 40 19.25 3.17
Total 185 19.16 2.86
F3 0-10 64 41.27 6.84 1.51 0.22
11-25 81 39.14 8.02
Over 25 40 39.92 6.68
Total 185 40.04 7.37
F4 0-10 64 23.77 4.05 3.62 0.03
11-25 81 21.81 4.58
Over 25 40 22.02 5.18
Total 185 22.53 4.61

Based on the results presented in Table 5, we
reached a conclusion about statistically significant
differences with regard to work experience in
teaching (F = 3.94 and p = 0.02 for the separated
factor cognitive engagement of students; F = 3.62
and p = 0.03 for the factor, contrasting and
associating). Hence, the assumption about potential
differences in the attitudes of teachers towards
rational learning techniques in secondary school
depending on the number of years the teacher has
been in teaching was confirmed. If we compare the
results that we obtained for the different subjects
with the above-mentioned finding regarding the
number of years the teachers have been teaching,
we reached the conclusion that the differences were
caused by a variety of factors.

We applied multiple comparisons regarding
the number of years spent teaching within the
separated factors. The given values are presented in
Table 6.

Table 6 Differences in attitudes of teachers

towards learning techniques
considering years of service (multiple
comparison)
Yearsin  Years in Difference
teaching  teaching AS
Factors (18] ) I=) P
F1 0-10 11-25 2.58 0.09
Over 25 3.69 0.03
F4 0-10 11-25 1.95 0.03
Over 25 1.74 0.18

By applying multiple comparisons in the
statistical processing, we determined that there was
a statistically significant difference for cognitive
engagement of students which was between the
attitudes of teachers with up to 10 years’
experience in teaching and those who have been
teaching for over 25 years (difference in arithmetic
mean: 3.69; p = 0.03). For the factor, contrasting/
associating, a difference was identified between
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teachers with up to 10 years’ experience relative to
the group of teachers with between 11 and 25
years’ experience (difference in arithmetic mean:
1.95; p=0.03) (Table 6).

It is obvious that teachers’ experience is a
very important factor to overcome a lack of book
learning, i.e. it has a positive effect on the
presentation of content by mapping key concepts
and connecting that with what has been learned
before. We may say that it was expected that
differences in the attitudes of teachers would be
identified between those with the most experience
(over 25 years) and other teachers. In our case, it
was the first category of teachers with up to
10 years’ teaching experience.

The fourth factor was contrasting with
associating. In this regard we saw a difference in
the attitudes of teachers, but was, conditionally
speaking, between the least and moderately
experienced teachers. It is certain that contrasting
with associating is extremely important, primarily,
for remembering certain content. In that sense,
professional experience can be a significant tool in
teachers’ hands (relating to the enthusiasm of those
who are younger and who succeed in finding
adequate examples, associations and unusual
relations in order to motivate students to remember
certain content for a longer period of time).

Discussion

The given learning technique factor model, from the
teacher’s point of view, includes the following
factors: cognitive engagement of students, connecting
and memorising, separation of the essential from the
irrelevant, and contrasting/associating.

We called the first factor, which explains
40.23% of the variance, the cognitive engagement
of students. In this component, we identified
elements referring to several different techniques:
symbolisation with simplification elements, mental
pictures, projection, associating and cognitive
mapping. The assertions referring to cognitive
mapping had high factor weights (0.74, 0.74, 0.70
and 0.68). As it is necessary to select the key
concepts on the basis on which the map will be
structured for the needs of representing any
teaching unit or the whole textbook, this technique
also helps students to develop the ability to analyse
and separate what is important and essential in the
material.

Based on the individual assertions that contain
this factor, we can conclude that it brings together
many techniques, although not all of them
participate equally. It is encouraging that teachers
recognise the importance of different procedures
applied within different subjects (which is evident
from the structure of our sample). It is especially

important for the strategic directing of students in
learning.

We called the second factor connecting and
memorising. It covered 7.48% of the explained
variance. Connecting new knowledge with prior
experience provides students with contextual
knowledge. It is important to know the context of
the students’ prior knowledge so that they can
acquire new knowledge, which is independent of
the teaching area. Teachers should keep in mind
that, only by fitting information into students’
existing mental schemes, are the memory systems
corresponding to long-term memory activated.

We called the third factor separating the
essential from the irrelevant. The percentage of the
explained variance was 6.91%. Differentiating the
main idea from less important information usually
represents a challenge to students. Finding and
determining the key ideas require connecting with
former knowledge and systematising knowledge.
Teachers should, therefore, help students by
stimulating them and doing exercises with them.
Particularly useful determinants would be to guide
students to formulate questions about paragraphs,
transform  headings into  questions, make
summaries of chapters, and practise the skill of
focusing. Separating the main and most important
ideas raises learning to a higher level (Huffman &
Spires, 1994).

We called the fourth factor
contrasting/associating. This was the factor with the
lowest percentage of explained variance (4.34%).
The use of contrasts, opposite connections or
meanings, sometimes even absurd examples, is
justifiable for students to memorise material in a
more effective way. We emphasise that this
separated factor is an integral part not only of
memorising and connecting, but also of separating
the essential from the irrelevant and the cognitive
engagement of students.

The nature of all teaching areas undoubtedly
influenced teachers taking different sides with
regard to learning techniques, more precisely the
connecting and memorising separated factor.
Disregarding the fact that there are different ways
of storing visual and verbal performances
(symbolic and analogue code), it is certain that
content memorising is conditioned by an
understanding of the material or, speaking from the
perspective of the teacher, by the way it is
designed. If we keep that in mind, the previous
result is encouraging. Teachers of the group of art
subjects, compared to teachers of vocational
subjects, or the natural sciences, undoubtedly have
to present the content in different ways or
encourage their students to memorise the content
differently.
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Based on the given results (Table 4), i.e. the
previously mentioned difference in the arithmetic
mean, it can be concluded that language teachers
and teachers of natural sciences, compared to
teachers from the fields of arts and crafts, were
more focused on separating or selecting more
important from less important content and ideas.
The same conclusion is valid for the social and
vocational subjects, compared to arts and crafts.
Taking the nature of the content from the
above-mentioned areas into account, i.e. the fact
that the material is mostly verbal in nature, the
result that highlights the given differences between
some teaching areas can be considered positive.

The results we present here formed part of a
larger research project, which, in addition to
examining learning techniques from the teachers’
perspectives, encompassed students’ attitudes
towards the strategies and techniques they
employed in learning. In the previous segment, the
importance of distinguishing essential from
non-essential information was confirmed by the
results. On the other hand, we provide some
indicative data regarding students (the sample
included 480 high school students from
Montenegro), which we cannot fully present due to
the scope of the work. More than half of the
students we surveyed (55.8%) mainly or always
memorised the material. An interesting finding was
that 40.2% of students never sketched or drew the
material they were learning. A significant number
of students (59.8%) never or rarely reviewed the
notes that they took during class. Also, 43.4% of
students were not inclined to rephrase paragraphs,
or at least do so infrequently. In other words,
students did not appear to practise distinguishing
key elements of the material, formulating questions
for paragraphs, and identifying main ideas to
elevate learning to a higher level. These results
serve as a further incentive for teachers to pay
attention to the aspect of distinguishing the
essential from the non-essential, as research has
confirmed that it was more effective than mere
repetition or reproduction (Bugg & McDaniel,
2012).

Students”  cognitive  engagement  and
contrasting and associating were singled out as the
main causes of the differences in attitudes with
regard to the number of years spent in teaching. It
is certain that the number of years a teacher has
been teaching affects very important segments that
are integral to students’ cognitive engagement,
such as providing support in mastering new
concepts, focusing attention and activating existing
cognitive structures. We also concluded that
teachers with more experience recognised elements
that would enable students to create support for
their own memory, and beyond that, for
understanding certain content. It has been proven

that creating contrasts, as well as associative
techniques, help them with that.

The results of students tested within the PISA
2022 cycle show lower performance compared to
those of 2018. The results from the PISA 2018
cycle indicate that half of the students achieved
results below level 2, meaning that almost half of
the students were functionally illiterate. The main
finding from the 2015 cycle shows a dominant
focus on content and knowledge reproduction,
leading to clear recommendations that students
need to master effective learning techniques
(Nikoli¢-Vucini¢ et al., 2019). In other words,
active student participation in activities that will
cognitively engage them at different levels is
necessary. Considering this, the factor of students’
cognitive engagement becomes even more
significant. Since a difference has been shown
between teachers with different lengths of teaching
experience, there is a need to provide support to
teachers so that they can teach students using
appropriate learning techniques. In our research,
which, as mentioned, included both teachers and
students, we found that 41.9% of respondents
absolutely could not wait for the class to end, while
59.6% of respondents always or mostly had such an
attitude. It is alarming that 56.3% of respondents
did not know how to begin studying, while 45.6%
of students could not wait to finish studying. These
are just some of the results that further confirm the
importance of students’ cognitive engagement and
the use of techniques that will provide them with
more rational learning. In this sense, teachers are
particularly obliged to provide all kinds of learning
support through various techniques in their
teaching: by creating associations and contrasts,
and simplifying, designing and connecting content.
In this regard, all the mentioned techniques may be
useful tools, and the obtained factors delineate
areas where teachers may focus more on teaching
for more effective learning. The findings in our
research indicate that special attention should be
paid to the area of distinguishing between relevant
and irrelevant information, and students’ cognitive
engagement.

Conclusion

By using factor analysis, we selected four factors
that bring together the different learning techniques
presented in Table 1. We named the separate factors
as follows: cognitive engagement of students,
connecting and memorising, separating the
essential from the irrelevant and contrasting and
associating. The content of the separated factors
shows the permeation of the techniques and their
conditional separation. That is particularly evident
with the first separated factor — cognitive
engagement of students — which explains 40.23%
of the variance, and which combines five different
techniques (mental pictures, projection,
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symbolisation and simplification, associating, and
cognitive mapping). The complexity of this factor
was also confirmed through statistically significant
differences in the attitudes of teachers based on the
number of years they have been teaching. The
second factor, covering 7.48% of the explained
variance, is connecting and memorising. This
factor was named according to the content of the
assertions, primarily those referring to the
technique of connecting, and then the numerical
technique of memorising, and symbolisation and
simplification. With this factor, we confirmed
statistically ~ significant  differences in the
self-assessment of teachers depending on the
subject in which they taught learning techniques to
the students. The chosen variable of academic
subject also indicates the presence of differences in
the self-assessment of teachers with regard to the
third factor, separating the essential from the
irrelevant, with the percentage of the explained
variance being 6.91%. The given factor unites the
assertions that refer to stimulating students to
formulate questions about paragraphs, transform
headings into questions, summarise a chapter, etc.,
hence, referring to the main, essential ideas relative
to less important information. Contrasting/
associating is the fourth and final factor. It explains
4.34% of the variance. In determining statistically
significant differences relating to the teachers’
number of years teaching, differences were
confirmed. Contrasts and associations enable more
effective memorisation, and the content of the
assertions that refer to these techniques (contrasting
and associating) has proven to be a good basis for
naming this factor. This factor confirms the fact
that the selection of techniques is only conditional,
because the assertions that refer to contrasts and
associations are also an integral part of the other
three factors: cognitive engagement of students,
connecting and memorising and separating the
essential from the irrelevant. In comparison to the
selected variables for identifying statistically
significant differences in the self-assessment of
teachers (type of school, subject taught, years of
teaching experience, and pedagogical-didactical
education), along with the years of teaching
experience, statistically significant differences in
the teachers’ attitudes were identified, based on the
subject or nature of the teaching area within which
the teacher taught learning techniques to students.
It is interesting that the selected differences in
teaching areas are typical for the factors connecting
and memorising and separating the essential from
the irrelevant. These are different factors compared
to those selected regarding experience in teaching:
cognitive  engagement of  students and
contrasting/associating. These differences point us
to the necessity of selecting the most important
factors — the components of rational learning
techniques by students and testing the differences

according to the previously mentioned variables.
Taking the selected differences in the attitudes of
teachers into account, it is logical to assume that
the analysis would provide an even more complete
overview of the factors that crucially determine
learning from the students’ and teachers’
perspectives.

Recommendations
With this study we paid special attention to
learning techniques, which represent effective tools
for learning. This segment forms a significant part
of our theoretical elaboration because learning
techniques are most often mentioned in the
literature only incidentally alongside learning
strategies. Furthermore, classification of techniques
and their specified explanations in the literature are
rarely highlighted, while their significance, along
with strategies for student achievement, are
emphasised. The question of learning techniques,
in addition to extensive theoretical elaboration, has
received adequate methodological support through
the application of sophisticated procedures such as
factor analysis, as well as the construction of a
scale for examining learning techniques from the
teacher’s perspective. Standardising the instrument,
which has shown high reliability, allows for its
wider use for scientific purposes. With our research
we identified aspects in which teachers’ attitudes
differed, which may serve as a starting point for
future research. Some of the recommendations for
possible future implementation in schools follow.
The obtained research results may stimulate a
broader educational community to approach the
issue of how students learn in a more systematic
manner. It is important to recognise that teachers
will use different pedagogical approaches to teach
different grades. The reason being that content
increases as students advance to higher grades.
Thus, teachers will use different strategies and
techniques to cover the increase of content
effectively. Possible future research should ensure
theoretical and methodological selectivity. The
research confirmed differences in teachers’
attitudes towards different teaching domains,
particularly with regard to aspects related to
distinguishing essential from non-essential content,
and memory and content integration. Future
research could focus on examining the
effectiveness of specific techniques in concrete
subjects and, based on that, develop programmes to
adopt learning strategies and techniques.

Limitations

We must keep in mind that the participating
teachers estimated the assertions for the chosen
rational learning techniques on a scale. We think
that the objectivity of the given results would be
significantly improved by the systematic
observation of teachers, which would give the
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research a longitudinal character. A significant
addition to those results could be provided by
students concerning their attitudes towards the use
and benefits of the learning techniques elaborated
on. In a research sense, it was challenging to
choose a sophisticated statistical procedure such as
factor analysis. On the other hand, this procedure
enabled us to select the most important components
for the rational learning techniques under study.
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Notes

i.  The PISA study monitors the achievement of students
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in the 2022 cycle, Montenegrin students scored 406
points (the OECD average for mathematics in 2022 was
472). In the area of reading, the OECD average was
476, while Montenegro scored 405, marking a clear
decline from the 421 achieved in the 2018 cycle, and
also from the best result of 427 in 2015. In the area of
science, the OECD average was 485, while Montenegro
scored 403, which is a weaker result compared to the
2018 cycle when the score was 415.
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Appendix A: Matrix of Factor Weights and Correlation of Variable Factors for PCA with an Oblimin
Rotation of a Four-factor Solution for Items on the Scale of Learning Techniques for Teachers
Part of
variance
explained
with
TUN Factor weights Coefficient of correlation of variables and common
assertion (pattern matrix) factors (structure matrix) factors
1 2 3 4 1 2 3 4
14 0.74 —-0.01 0.06 0.05 0.73 —-0.08 -0.33 0.32 0.53
6 0.74 -0.23 —-0.02 —-0.08 0.74 —-0.31 -0.38 0.22 0.61
4 0.70 0.12 0.04 0.19 0.74 0.05 —0.36 0.45 0.59
5 0.68 0.11 0.01 0.19 0.75 0.03 -0.39 0.46 0.60
17 0.67 0.12 —-0.16 0.02 0.74 0.03 —0.49 0.34 0.59
11 0.57 —-0.13 —-0.00 0.18 0.65 —0.20 —0.36 0.40 0.47
15 0.54 —0.01 —0.07 0.35 0.72 —0.08 —0.46 0.59 0.63
31 0.51 —-0.10 —0.46 —0.12 0.71 —0.20 —0.68 0.23 0.67
10 0.50 —0.18 -0.25 0.03 0.66 —-0.26 -0.53 0.32 0.52
16 0.44 —-0.09 —0.20 0.30 0.74 -0.31 -0.38 0.22 0.57
7 0.17 —0.64 —0.20 0.03 0.35 —0.68 —0.35 0.17 0.57
20 0.12 0.59 —0.40 0.19 0.33 0.54 -0.47 0.37 0.62
21 0.15 0.56 —-0.37 0.15 0.33 0.51 —0.44 0.33 0.54
8 0.31 —0.48 —-0.22 0.03 0.49 —-0.53 —-0.43 0.23 0.51
13 0.30 —0.43 —-0.11 0.33 0.53 —0.47 —0.40 0.48 0.56
24 —-0.23 0.05 —0.82 0.26 0.28 0.00 —-0.79 0.45 0.70
27 0.11 —0.14 -0.75 —0.10 0.46 -0.22 -0.79 0.20 0.66
28 0.23 0.19 —0.74 —0.14 0.52 0.10 -0.79 0.20 0.70
26 —0.11 0.13 —0.73 0.19 0.32 0.08 -0.73 0.39 0.58
29 0.25 0.05 —0.69 —-0.17 0.52 —0.04 —-0.75 0.16 0.62
32 0.20 —-0.03 —0.68 —-0.18 0.47 —-0.11 -0.72 0.12 0.56
25 —-0.01 —0.18 —-0.61 0.24 0.41 —-0.23 —-0.70 0.44 0.57
23 —0.14 —-0.40 —0.58 0.38 0.35 —0.44 —0.67 0.52 0.72
22 0.09 —-0.38 —0.53 0.13 0.46 —0.44 —0.66 0.35 0.62
30 0.38 0.03 —0.50 —0.08 0.60 —0.06 —0.66 0.24 0.54
2 0.08 0.13 0.06 0.72 0.32 0.12 —-0.21 0.73 0.55
3 0.32 0.03 0.09 0.63 0.52 —0.00 -0.27 0.72 0.59
12 0.12 -0.25 -0.12 0.56 0.42 -0.27 —0.38 0.64 0.52
1 0.25 0.10 —-0.10 0.51 0.49 0.07 —0.38 0.64 0.49
18 0.36 0.28 —0.28 0.39 0.62 0.21 —0.56 0.62 0.67

Note. TUN = Learning techniques for teachers.



