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Abstract: The integration of technology into educational institutions is transforming education and
fostering innovative approaches to learning. Blended learning, an increasingly popular approach,
integrates technology with traditional teaching approaches. Blended learning can overcome the
limitations associated with using technology purely as a tool, facilitating its full integration into the
educational process. The present study involved 106 students enrolled in a vocational education
program (VET) in Slovenia. The students were subjected to a pilot implementation of blended learning,
and their experiences were subsequently analyzed and evaluated. The results showed that the use
of different teaching approaches led to different outcomes in terms of student workload, learning
outcomes, and motivation. The different teaching approaches were found to present different levels
of difficulty for students. For example, live sessions and the integration of virtual reality/augmented
reality (VR /AR) technology presented greater challenges. Conversely, collaborative group work and
online courses focused on developing professional skills were found to be beneficial. The study also
highlighted the importance of feedback and instructor support in online learning environments. In
general, the results of our study suggest that the adoption of blended learning in education can lead
to positive outcomes. However, it is important to emphasize the importance of careful planning and
thoughtful consideration of optimal pedagogical strategies.

Keywords: technology integration; blended learning; vocational education and training; learning
design; teaching approaches

1. Introduction

Vocational education and training (VET) is an important part of the Slovenian ed-
ucation system. The Statistical Office of the Republic of Slovenia [1] reports that 64.5%
of students enrolled in secondary schools in the 2022/2023 academic year pursue VET
programs. The VET program provides several options, such as lower vocational education
lasting two years, secondary vocational education lasting three years, secondary technical
education lasting four years, and vocational technical education designed for those who
already have secondary vocational education equivalent to at least two years or higher
vocational education.

During the COVID-19 pandemic, an unexpected shift toward distance learning meth-
ods was observed not only in Slovenia but in many countries around the world. Once the
pandemic subsided, a significant question emerged: how to identify exemplary practices in
the use of distance education and technology and incorporate them into enduring teaching
methods? A particular challenge was to find suitable solutions for vocational education and
training (VET). Vocational education and training (VET) differs from traditional general
educational programs in that it emphasizes hands-on practical experience in specialized
fields. This approach means that VET cannot be conducted solely through an online for-
mat. Nonetheless, general and occupational knowledge can still be conveyed remotely
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using information and communication technology (ICT). This blended model allows stu-
dents to prepare for future careers by developing skill sets that will be essential in their
chosen professions.

2. Blended Learning as a Disruptive Teaching Approach

Blended learning (BL), as a form of disruptive teaching, draws on Christensen and
Raynor’s insights into how innovative technologies can revolutionize education. This
concept can be disruptive because it replaces traditional methods and marks a transforma-
tive shift toward a student-centered approach that uses technology to enable collaborative
learning [2]. BL has become very well-established, and its value has been particularly
evident in the post-pandemic era [3–5].

Today there are many definitions of this educational approach, but here are four of the
most cited in BL literature: Graham [6] defines BL as a system that integrates face-to-face
teaching and ICT-enhanced teaching, while Garrison and [7] define it as the deliberate inte-
gration of learning experiences in a face-to-face classroom with online learning experiences.
Based on a more recent definition, BL is an instructional method that utilizes multiple
teaching techniques working together to promote student engagement and knowledge
retention through applied learning [8]. Of particular significance for our context is the
fourth definition, in which Horn and Staker [9] point out that BL involves three basic
elements. The first is that BL is any formal program where students complete at least part
of the program through learning in online learning environments where they control the
time and pace of learning (second element). The third element of the definition is that the
forms and modes of learning should be integrated for students and provide an integrated
learning experience. It is this latter element that is the most important part of the definition
of BL. The work in the school and in the online learning environment must be connected in
such a way that together they form a well-rounded whole that could not function without
one or the other [10].

2.1. Blended Learning Impact on Students’ Learning

The introduction of BL in vocational education can have multiple impacts. Research
shows that this teaching approach can improve learning outcomes and engagement [11–13]
while enabling students to acquire a range of skills and competences that are now considered
crucial for success in the labor market [14] and for functioning in society [15]. When properly
planned, BL can also offer students autonomy [16] and flexibility [17]. When students can
learn at their own pace and then when it suits them, they are more likely to develop a degree
of independence. They may also develop greater intrinsic motivation and become engaged
in their learning. Working online, where they have access to a wide range of up-to-date
resources, gives them more time, flexibility, and freedom to shape their learning according to
their individual needs. A study by Kong [18] confirmed that appropriately designed digital
environments with teacher support can enhance students’ information literacy and critical
thinking skills. Research also shows that this approach improves student achievement
and reduces dropout rates, which is particularly important for vocational education [19,20].
Finally, we emphasize student participation. The quality of learning outcomes can depend to
a large extent on student engagement in the learning process and in practical work with the
material. Various studies and meta-analyses have shown in the past that learning outcomes
are better and more sustainable when students are not just passive listeners or observers,
but actively participate in the learning process [21,22]. This can be achieved by encouraging
individual and group learning activities that allow students to try out their own ideas,
integrate the ideas of others and develop a deeper understanding of what they are learning.

2.2. Blended Learning Impact on Students’ Motivation

Numerous research studies have looked at the impact of blended learning on student
motivation, and the results generally show good results. According to a study by López
Pérez et al. [23], students were more motivated in a blended learning environment than
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in a traditional classroom. In addition, Means et al.’s [24] analysis found that student
satisfaction and attitudes toward learning increased when blended learning approaches
were used. The personalized, flexible, and interactive nature of blended learning appears to
create a learning experience that is responsive to diverse learning preferences and ultimately
leads to the positive outcomes mentioned earlier [25,26].

2.3. Blended Learning Impact on Students’ Workload

Just as proper planning can improve learning success and motivation, inadequate
planning, e.g., too many activities or an inappropriate choice of approach, can have negative
effects. Therefore, teachers must ensure that the workload for students does not surpass
that of a traditional classroom lesson, as excessive workload can impact the quality of the
schoolwork, leading to absenteeism or poor performance. Ibrahim and Ismail [27] and El
Sadik and Al Abdulmonem [28] point out that workload, which is an often-overlooked
aspect of BL implementation, requires special attention when considering BL implemen-
tation issues. Teachers often wonder how much time should be devoted to face-to-face
teaching and online activities when transitioning to BL. The question is, of course, very
relevant because the time component entails a double loop: on the one hand, the teacher
must be careful not to overwhelm the students; on the other hand, the transition also entails
a greater time burden for teachers. The latter is often the reason why BL programs are not
successful [29]. Napier et al. [30] find that as workload increases, the chances of success
with BL decrease.

Numerous studies have addressed BL, although they have focused primarily on
samples of primary, general secondary and higher education. However, there is limited
evidence on how BL affects the learning, motivation, and workload of vocational students.
In particular, the relationship between teaching approaches and perceived workload in
(vocational) education is poorly researched. Therefore, our study aims to contribute to the
existing body of knowledge in this area by focusing specifically on and providing more
detail about how different instructional approaches in vocational education contribute to
these dimensions.

The purpose of our research was to examine how the introduction of BL and different
teaching approaches were correlated to perceived student workload, types of learning and
motivation. Students included in the study sample participated in the pilot implementation
of blended learning and were asked to participate in an online survey. We tried to answer
the following research questions:

1. How are different teaching approaches related to student perceptions of workload?
2. How are different teaching approaches related to student approaches to learning?
3. How are different teaching approaches related to student motivation?

3. Materials and Methods
3.1. Participants

In our study, we used convenience sampling [31]. Teachers from seven VET programs
participating in the pilots were given a link to the survey and asked to share it with their
students. A total of 106 students agreed to take part in the survey, including 98 males
and 7 females (one student did not want to disclose his/her gender). The average age of
the students was 17.1 years. Male students were expected to dominate the sample since
the surveyed programs were more male-oriented, such as Computer Technician, Auto
Technician, Electrical Engineering Technician, and Mechanical Engineering Technician. All
students were enrolled in a four- or five-year upper secondary technical education course.
At the time of our study, 56 students were in their third year, 36 in their second year, 11 in
their first year, and three in their fourth year.

3.2. Measures

We used a two-part questionnaire for the survey. The first part focused on collecting
demographic information, including gender, age, school, educational program, and year of



Educ. Sci. 2023, 13, 882 4 of 12

study. In the second part, we explored students’ experiences regarding various aspects of
BL: teaching approaches, perceived workload, types of learning and motivation.

3.2.1. Teaching Approaches

The scale used to identify the commonly employed teaching methods comprised
10 items. Students were requested to evaluate, on a 5-point scale, how frequently a particu-
lar teaching approach was utilized in the subject they were taught (ranging from “0—Never”
to “4—Almost Always”). Table 1 presents descriptive statistics for the question ‘During the
blended learning pilot, how often did your course(s) include the following?’. The items are
ranked according to means.

Table 1. Descriptive statistics for the scale of teaching approaches.

Teaching Approaches N M SD

Live online sessions 101 2.50 1.18
Instructional videos 100 2.17 1.21

Live presentations or talks by experts 102 2.08 1.21
Group projects or presentations online 101 2.05 1.13

Students working in small groups 100 2.03 1.23
Frequent quizzes or assignments 100 1.98 1.23

Activities including VR or AR technology 100 1.83 1.22
Activities including interactive video 102 1.62 1.24

Online materials that enhance professional skills 100 1.44 1.25
Online feedback or guidance from the teacher 100 1.21 1.31

Note: Min. = 0; Max. = 4.

During the implementation of BL, students identified live online meetings (such as
those on Zoom) and instructional videos created by the teacher as the most commonly
used teaching approaches, while receiving online feedback from the teacher was the least
frequently used teaching approach.

3.2.2. Perceived Workload

We assessed the workload of students using a “Task Load Index (TLX)” developed by
NASA [32]. The NASA Task Load Index (NASA TLX) is a tool used to conduct a subjective
assessment of mental workload. It helps in evaluating an individual’s workload while
executing a task by assessing performance across six dimensions to calculate an overall
workload score. In our study, we used four out of six original dimensions: (1) Mental
Demand (the level of thinking, deciding, or calculating needed for the task); (2) Temporal
Demand (the time pressure associated with completing the task); (3) Effort (the intensity of
work required to sustain performance); and (4) Frustration Level (the feelings of uncertainty,
discouragement, or satisfaction the participant experiences during the task). The students
expressed their agreement with the given statements by marking a 5-point scale that ranged
from “0—strongly disagree” to “4—strongly agree”. Descriptive statistics are presented in
the table below.

Results in Table 2 show that students found completing the assignments on time
(TD) to be the most challenging, and they put significant effort into it (EFF). However, the
implementation of BL was not too mentally demanding (MD) for them.

3.2.3. Types of Learning

The items used to measure student learning were constructed on a five-point scale, with
each item indicating the types of learning according to a revised taxonomy of Bloom’s learning
objectives [33]: remembering, applying, analyzing, evaluating, and creating. The students
provided ratings on a five-point scale ranging from “0—Very little” to “4—Very much”. The
frequencies, mean values, and standard deviations are presented in the table below.



Educ. Sci. 2023, 13, 882 5 of 12

According to Table 3, the learning areas that received the highest ratings were creating
something new (CRE) and engaging with life situations (APP). On the other hand, reflecting
on what they had learned (EVA) received the lowest rating.

Table 2. Descriptive statistics for the perceived workload scale.

Perceived Workload N M SD

I found it difficult to complete my tasks on time
in the online activity (TD) 95 2.19 1.19

I had to work hard to do as well as I did in the
online activity (EFF) 96 2.06 1.01

I felt unmotivated, annoyed, stressed, or irritated
during the online activity (FRU) 96 1.79 1.30

The online activity was a challenge for me (MD) 96 1.51 0.98
Note: TD = Temporal Demand; EFF = Effort; FRU = Frustration; MD = Mental Demand. Min. = 0; Max. = 4.

Table 3. Descriptive statistics for the scale of types of learning.

Approaches to Learning N M SD

Making something new from what you learned (CRE) 92 2.61 0.91
Using what you learned in real-world problems (APP) 91 2.55 0.93

Deciding if something is good or not (ANA) 92 2.53 0.86
Remembering things we learned in the course (MEM) 91 2.46 0.87

Thinking about things I learned in school more deeply (EVA) 91 2.36 0.85
Note: CRE = Creating; APP = Applying; ANA = Analyzing; MEM = Memorizing; EVA = Evaluating. Min. = 0;
Max. = 4.

3.2.4. Student Motivation

We assessed the impact of teaching approaches on student motivation using selected
items from the Intrinsic Motivation Inventory (IMI) [34], which has been subjected to several
rounds of testing and validation in the past. For our research, we applied and adapted four
of the seven subscales of the original IMI questionnaire. The subscale “Interest/Enjoyment”
(IMI-I) is a self-reported measure consisting of four items. For example, one such item
is “I would describe BL as very interesting”. The “Effort/Importance” subscale (IMI-E)
is a measure of the relevance of an activity with respect to motivation. It consists of four
items, such as “I put a lot of effort into this BL course”. “Perceived competence” (IMI-C) is
positively linked to both self-reported and behavioral measures of intrinsic motivation. It
consists of four items, such as “After participating in BL for a while, I felt pretty competent”.
The “Value/Usefulness” subscale (IMI-V) is a measure of the positive influence on intrinsic
motivation when a person perceives activities as useful or valuable. This subscale consists
of four items, such as “I believe activities in BL could be of some value”. Each of the
subscales included four items, and the students expressed their agreement using a 5-point
Likert scale, which spanned from “1—strongly disagree” to “5—strongly agree”.

According to the students’ evaluations, the implementation of BL, presented in Table 4,
activities was interesting and helped them feel competent. The means are slightly lower
(but still above average), indicating the level of effort students put into these activities.

Table 4. Descriptive statistics for the student’s motivation scale.

Perceived Motivation (Scales) N M SD

Interest/Enjoyment 93 3.66 0.99
Perceived competence 93 3.66 1.02

Value/Usefulness 93 3.60 1.03
Effort/Importance 94 3.41 1.02

Note: Min. = 1; Max. = 5.
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3.3. Procedure and Data Analysis

The research we present in this article was conducted as part of a project that intro-
duced BL in eight VET schools in Slovenia that were selected through a public tender. Two
or three teachers from each school received training in the BL format, which equipped
them with the skills and knowledge to plan and implement BL in their courses. During a
training session, teachers also created a BL design that was implemented in their courses
from April to June 2023. In June, all students who had participated in the BL pilots were
invited to complete a 10 min anonymous online survey distributed by the teachers. Data
analysis was performed using the SPSS 27 software package.

4. Results
4.1. Teaching Approaches and Perceived Workload

The correlation analysis in Table 5 provides a comprehensive overview of how different
teaching methods relate to different aspects of students’ perceived workload during BL.

Table 5. Correlation of teaching approaches with students’ perceived workload.

Teaching Approaches MD TD EFF FRU

Live online sessions 0.28 ** 0.19 0.22 * 0.25 *
Instructional videos 0.05 −0.07 0.21 * 0.24 *

Live presentations or talks by experts 0.33 *** 0.24 * 0.22 * 0.24 *
Group projects or presentations online 0.06 0.07 0.08 0.10

Students working in small groups 0.04 0.22 * 0.05 0.00
Frequent quizzes or assignments 0.18 0.30 *** 0.13 −0.03

Activities including VR or AR technology 0.33 *** 0.22 * 0.21 * 0.11
Activities including interactive video 0.11 0.00 0.16 0.07

Online materials that enhance professional skills 0.19 0.29 ** 0.09 −0.03
Online feedback or guidance from the teacher 0.06 0.17 −0.03 −0.07

Note: * p < 0.05; ** p < 0.01; *** p < 0.001; MD = Mental Demand, TD = Temporal Demand, EFF = Effort,
FRU = Frustration.

According to Table 5, the online live sessions displayed moderate positive correlations
with mental demand (r = 0.28, p < 0.01), effort (r = 0.22, p < 0.05), and frustration (r = 0.25,
p < 0.05). This indicates that engaging in live sessions may potentially be related to
increasing students’ cognitive load, effort, and resulting frustration during teaching and
learning activities. On the other hand, prerecorded presentations or instructional videos
exhibited a noteworthy positive correlation with effort (r = 0.21, p < 0.05) and frustration
(r = 0.24, p < 0.05), thus demonstrating that this method can be connected to more effort
required to complete the task, but also the frustration experienced.

When it comes to presentations by the teacher or field experts, there was a moderately
strong correlation with “mental demand” (r = 0.33, p < 0.001) and moderate correlation with
“temporal demand” (r = 0.24, p < 0.05) and “frustration” (r = 0.24, p < 0.05). A similar trend
emerged when examining activities utilizing virtual reality (VR) or augmented reality (AR)
technology—akin to expert talks. These activities exhibited a noteworthy correlation with
mental demand (r = 0.33, p < 0.001). The correlations associated with alternative teaching
approaches were comparatively weaker and generally inconsequential.

4.2. Teaching Approaches and Student Learning

Results in Table 6 illustrates the correlation between the different teaching approaches
and their correlations with various facets of student learning in VET.

Several trends emerged from these data. Live online sessions had no significant
correlation with modes of learning. Pre-recorded instructional videos showed a statistically
significant moderate correlation with applying (r = 0.23, p < 0.05) and creating (r = 0.21,
p < 0.05). Presentations by external experts had weak positive correlations in all learning
domains, with the strongest correlation found with creating (r = 0.22). Group projects or
online presentations conducted by students were significantly correlated with all learning
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domains, with a particularly strong positive correlation with applying students’ knowledge
(r = 0.37, p < 0.001) and a moderate correlation with memorizing (r = 0.26, p < 0.05),
analyzing (r = 0.26, p < 0.05), and evaluating (r = 0.23, p < 0.05).

Table 6. Correlation of teaching approaches with types of student learning.

Teaching Approaches Memorizing Applying Analyzing Evaluating Creating

Live online sessions 0.10 −0.03 0.00 0.19 −0.05
Instructional videos 00.09 0.23 * 0.04 0.11 0.21 *

Presentations or talks by experts 0.09 0.08 0.16 0.18 0.22
Group projects or presentations online 0.26 * 0.37 *** 0.26 * 0.23 * 0.16

Students working in small groups 0.19 0.17 0.19 0.29 ** 0.16
Frequent quizzes or assignments 0.31 *** 0.24 ** 0.22 * 0.35 *** 0.35 ***

Activities including VR or AR technology 0.02 0.14 0.12 0.11 0.13
Activities including interactive video 0.27 ** 0.27 ** 0.15 0.22 * 0.29 **

Online materials to develop skills 0.28 ** 0.22 * 0.16 0.20 0.32 ***
Teacher’s online feedback or guidance 0.33 *** 0.29 ** 0.07 0.24 * 0.28 **

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

Formative assessments in the form of quizzes or assignments also had a significant
positive correlation with all learning domains and were particularly strong in applying
(r = 0.24, p < 0.01), evaluating (r = 0.35, p < 0.001), and creating (r = 0.35, p < 0.001). In contrast,
activities involving VR or AR technology yielded only weak positive correlations across
all learning domains. Interactive videos showed moderate and significant correlations
with memorizing (r = 0.27, p < 0.01), applying (r = 0.27, p < 0.01), and creating (r = 0.29,
p < 0.01). Use of online materials for professional skill development correlated significantly
with memorizing (r = 0.28, p < 0.01), applying (r = 0.22, p < 0.05), and creating (r = 0.32,
p < 0.001). Teacher’s feedback and guidance seemed important since they showed a strong
correlation with memorizing (r = 0.33, p < 0.001), applying (r = 0.29, p < 0.01), creating
(r = 0.28, p < 0.01), and evaluating (r = 0.24, p < 0.05).

Creating interactive videos showed moderate and significant correlations with mem-
orizing (r = 0.27, p < 0.01), applying what was learned (r = 0.27, p < 0.01), and creating
(r = 0.29, p < 0.01). The use of online materials for professional skill development correlated
significantly with memorizing (r = 0.28, p < 0.01), applying (r = 0.22, p < 0.05), and creating
(r = 0.32, p < 0.001). The approach with online feedback or teacher guidance had the greatest
correlation and showed a strong correlation with memorizing (r = 0.33, p < 0.001), applying
(r = 0.29, p < 0.01), creating (r = 0.28, p < 0.01), and evaluating (r = 0.24, p < 0.05).

4.3. Teaching Approaches and Student Motivation

Table 7 illustrates the correlations between different teaching approaches and four
dimensions of student motivation: interest/enjoyment, effort/importance, perceived com-
petence, and value/usefulness.

Amongst the teaching approaches “online feedback or guidance from the teacher”
consistently showed a strong correlation across all four dimensions. The correlation be-
tween this approach and interest (r = 0.38, p < 0.001), effort (r = 0.24, p < 0.01), perceived
competence (r = 0.39, p < 0.001) and value (r = 0.41, p < 0.001) were all statistically significant
and strong. Activities such as “interactive video” and “online materials for developing
professional skills” also displayed a relatively consistent and moderate to strong correla-
tion with motivation. For “interactive video activities”, the correlation coefficients were
as follows: interest (r = 0.33, p < 0.001), effort (r = 0.23, p < 0.01), perceived competence
(r = 0.27, p < 0.001), and value (r = 0.24, p < 0.01). Similarly, for “online materials for
professional skills development”, the coefficients were: interest (r = 0.27, p < 0.001), effort
(r = 0.20, p < 0.05), perceived competence (r = 0.22, p < 0.01), and value (r = 0.33, p < 0.001).
Moreover, “group projects or presentations online” and “students working in small groups”
had strong positive correlations with perceived competence (both r = 0.28, p < 0.001).
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Table 7. Correlation of teaching approaches with motivation.

Teaching Approaches IMI-I IMI-E IMI-C IMI-V

Live online sessions 0.16 0.23 ** 0.17 0.08
Instructional videos 0.20 * 0.00 0.10 0.23 **

Presentations or talks by experts 0.08 0.10 0.09 0.17
Group projects or presentations online 0.23 ** 0.26 ** 0.28 *** 0.12

Students working in small groups 0.24 ** 0.17 0.28 *** 0.17
Frequent quizzes or assignments 0.15 0.21 * 0.31 *** 0.24 **

Activities including VR or AR technology 0.21 * 0.23 ** 0.24 ** 0.23 **
Activities including interactive video 0.33 *** 0.23 ** 0.27 *** 0.24 **

Online materials to develop professional skills 0.27 *** 0.20 * 0.22 ** 0.33 ***
Online feedback or guidance from the teacher 0.38 *** 0.24 ** 0.39 *** 0.41 ***

Note: * p < 0.05; ** p < 0.01; *** p < 0.001; IMI-I = “Interest/Enjoyment”, IMI-E = “Effort/Importance”,
IMI-C = “Perceived Competence”, IMI-V = “Value/Usefulness”.

“Group projects or presentations online” also had a moderate correlation with effort
(r = 0.26, p < 0.01) and interest (r = 0.23, p < 0.01), indicating that this teaching approach en-
courages students to put in more effort. The three teaching methods “live sessions online”,
“instructional videos”, and “presentations or talks by experts” showed minimal to limited
correlation with the four dimensions of motivation. The correlation between “instructional
videos” and effort was nonexistent; however, there was a moderate correlation between
“instructional videos” and value (r = 0.23, p < 0.01), implying that students perceive value
in this approach even if it does not necessarily generate effort or interest.

5. Discussion

Blended learning (BL) is an approach that exhibits strong applicability to vocational
and technical education. Similarly to its implementation at various other educational levels,
BL requires a fundamental shift in perspective toward students, who must be placed at
the center of educational planning in conjunction with the intended learning objectives.
Teaching approaches should be carefully selected, considering students’ prior knowledge,
individual interests, and the particular characteristics of the classroom. As part of our
study, teachers received systematic guidance on planning and implementing BL, coupled
with extensive pedagogical support. Despite the focus on teaching approaches, the focus
of our study was on the students’ perspectives to determine their experiences with the
BL principles used. We wanted to find out if there were any correlations between the
teaching approaches used, perceived student workload, different types of learning, and
their motivation in the BL environment.

Our research shows that the way vocational students perceive their workload in a BL
environment is influenced by various teaching approaches in distinct ways. We found that
approaches such as live sessions, expert discussions, and the use of VR/AR technology
appeared to be associated with significant cognitive load (mental demand), effort, and
potential frustration, whereas other approaches, such as group work, frequent quizzes, and
online professional skills courses were more likely to be related to time burden. Although
time is of the essence [35], when planning, the teacher must be aware that the student’s
perception of workload is not synonymous with, but can be influenced to a small degree by,
the amount of time spent studying. In addition to the time component, another important
realization was that some activities are more strenuous for students, and this must be
considered when planning learning activities [36–38]. Further research is needed to better
understand these relationships and identify strategies to optimize teaching practices to
reduce perceived workload while maintaining or improving educational outcomes.

We also examined the relationship between the chosen teaching approaches and the
corresponding type of learning. We did this by utilizing Bloom’s classification of learning
objectives. The extent to which the learning objective is achieved can be influenced by
teachers through the right choice of teaching approaches. Our research shows that active
teaching methods such as online group projects, frequent quizzes or assignments, activities
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with interactive videos, online materials to improve professional skills, and feedback from
teachers through online channels are more strongly associated with higher forms of student
learning (e.g., applying, analyzing, and evaluating) than other approaches. This finding
is supported by previous studies [39–41]. Despite the appeal that the use of augmented
reality (AR) and virtual reality (VR) can have in education, captivating both educators and
students, it is important not to disregard the notable observation from the study that no
statistically significant relationship was found between the use of AR and VR and student
learning at higher levels.

Finally, we examined the relationship between teaching approaches and student mo-
tivation. Earlier research has emphasized the significance of teachers in determining the
effectiveness of blended learning, such as the study conducted by Min and Yu [42] through
their systematic review, wherein they found that instructor attributes like attitude, tech-
nology skills, and teaching style have considerable effects on students’ achievement and
motivation. The latter construct was analyzed in the context of self-determination theory
using four different dimensions: interest, effort, perceived competence, and value [43].
The statistical analysis revealed various significant correlations, with one in particular
being the significance of teacher feedback—all four motivational dimensions were strongly
correlated with the frequency of feedback and teacher support during BL. The results
suggest that feedback and instructor presence significantly influence both student engage-
ment and learning during BL in online academic environments. This finding is consistent
with similar studies examining the nature and frequency of feedback provided by instruc-
tors [44–46] and is particularly significant in our case because, as the descriptive statistics
in Table 1 indicate, this activity was least present during the implementation of BL. Group
projects, small group work, and ongoing assessments were significantly related to moti-
vation, mainly through perceived competence. Interactive videos as learning materials
were associated with more significant interest in the subject and a heightened sense of
competence. Materials aimed at vocational skill acquisition were related to interest and
perceived usefulness of the subject matter. Collaborative work has been shown to be an
effective tool for increasing student motivation and perceived competence [47]. In addition,
interactive multimedia content such as videos has been shown to increase student interest
and engagement, supporting the idea that multimedia resources can promote feelings of
increased competence [48]. Learning professional skills through hands-on materials is also
consistent with the theoretical approach to adult learning that emphasizes the importance
and application of learning in real-world situations [49]. The combination of collaboration,
multimedia use, and professional development appears to reinforce observed patterns in
motivation and perceived competence, despite possible differences in delivery methods
and educational environments.

The overall results from our study confirm observations of many authors that teachers
need to prepare the pedagogical design carefully enough before the actual implementa-
tion [50–53]. Hence, the planning phase for implementing BL holds significant importance.
Therefore, when integrating BL, it is crucial to allocate ample time for teacher prepara-
tion and training. It would be a misstep to anticipate that teachers will adapt to the
changes autonomously.

6. Conclusions

We conclude by pointing out some limitations of our study. The survey was conducted
with a relatively small sample (106 students) selected in schools where BL was implemented.
Considering that schools were selected to participate in the pilot project according to specific
criteria, this may have had a crucial impact on both teachers’ attitudes toward the work
and students’ attitudes toward the introduction of BL itself, which may have been higher in
both groups than would have been the case if the survey had been conducted with a larger
sample of students and had included students from schools where there may be different
(lower) attitudes toward BL itself as well as different conditions for the introduction of this
type of approach.
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Although the study has weaknesses, it contributes to understanding the implementa-
tion of BL in vocational education. Once BL is fully integrated into the everyday teaching
practices of all vocational education programs (VET), there will be a great opportunity to
further explore its effectiveness and impact. In the future, it would be particularly beneficial
to conduct research with a larger and more diverse group of participants. Including control
groups in the study would allow for a more detailed investigation comparing different
learning environments and approaches. Validating the results with different approaches,
especially qualitative ones, would further deepen our understanding of the impact of
BL. This comprehensive research can contribute to a deeper understanding of the issues
surrounding BL and enable educators and policy makers to make well-informed decisions
that improve the quality and effectiveness of VET education.

When discussing BL, it is important to understand that simply integrating technology
into education does not automatically improve learning or foster innovation. The notion
that BL is simply about adding more technology or moving live instruction to an online
platform demonstrates a superficial understanding that fails to capture the potential for
change. Rather, the true essence of BL lies in appropriately planning and integrating
appropriate teaching approaches tailored to the content, context, and learners. Only when
technological tools are aligned with innovative teaching strategies can BL truly transform
education. This requires a profound rethinking of the way we teach and learn. We need to
move away from traditional approaches and develop learning experiences that make the
most of both traditional and digital resources. It is this combination of different elements,
rather than technology alone, that will enable BL to bring about meaningful change and
open new possibilities in the ever-evolving field of education.

So, teacher, when thinking and planning blended learning, think twice.
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