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Abstract: This study focuses on the implementation and evaluation of the new curricular reform in the
educational field of “Man and the World of Work™ at the primary school level. The reform emphasizes the
development of practical skills, financial literacy, entrepreneurship, and students’ environmental awareness.
The primary purpose of this study was to investigate the effects of a newly developed educational text on
students’ cognitive and psychomotor learning outcomes in early primary education. The research section of
the study analyzes the impact of the new textbook on the performance levels of pupils in the Ist to 3rd
grades of primary school in both cognitive and psychomotor learning domains. The performances of the
control and experimental groups were compared through quantitative analysis, including didactic tests and
statistical methods. The results showed that pupils using the modified textbook achieved significantly better
results than the control group.
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ANOVA and t-test demonstrated a significant difference in favor of the experimental group, with the effect
size (Cohen’s d) indicating the practical significance of this intervention. The main benefit of the reform
lies in the integration of theoretical knowledge with practical applications, and the modernization of the
educational process. The findings support the necessity of systematically introducing innovative
pedagogical approaches and professional teacher development, and improving the material conditions of
schools. Despite these positive findings, challenges remain in implementing the reform, particularly
regarding teachers’ preparedness and school infrastructure. Future research should focus on the long-term
effects of this reform and its broader application across the various regions of the Slovak Republic.

Keywords: : curricular reform, primary education, practical skills, financial literacy, quantitative research,
didactic test, intervention effect.
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1. Introduction

The new curricular reform in primary education, called
“Man and the World of Work,” represents an important
step towards the modernization of the educational
process. Its main goal is to strengthen’pilsthe
competencies in the areas of practical skills,
entrepreneurship, financial literacy, and environmental
awareness. This reform is a response to the changing
demands of society and the labor market, and it attempts
to create an educational system that will effectively
prepare pupils for future challenges. In the following
sections, we focus on the theoretical foundations of
reform, its implementation, and practical challenges that
may affect its success.

2. Theoretical basis of the reform

Curricular reform is based on the concept of education
for the 21st century, which stresses the need to develop
competencies in areas of creativity, critical thinking,
cooperation, and communication skills. Traditional
education, which focuses especially on theoretical
knowledge, is proving insufficient in preparing young
people for the current world of work. Therefore, it is
necessary that education focuses on real-life situations
and provides students with experiences that they can
apply in practice. This new reform highlights the
importance of competency-based education, which aims
to provide students with useful skills and abilities for life
and future careers. An important component of the
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reform is the practical focus of teaching, where
emphasis is placed on solving real problems and
engaging in projects. Innovative teaching methods that
support active and independent thinking among students
are also important. At the same time, the reform changes
emphasize the connection of education with the labor
market so that students can create a better idea of their
options in the future. Environmental and financial
literacy, which play a key role in preparing students for
responsible decision-making in both personal and
professional life, are components of the curriculum.
Financial education teaches students to manage money
properly and understand basic economic concepts, while
environmental education promotes environmental
awareness and sustainable development.

3. Implementation approaches

Various methods and strategies were used to achieve the
reform aims. Project-based learning is a key approach
because it allows students to work on specific tasks and
develop their problem-solving skills. This teaching
concept supports creative thinking and teaches students
to cooperate in a team, thus preparing them for a
working environment in which teamwork is essential.
Another important factor is the application of practical
exercises in a real environment; for example, in the form
of excursions to different workplaces or cooperation
with employers who can offer internships or workshops.
Such experiences provide students with a concrete look
at the different professions and skills needed in them.
Digital technologies that enable the modernization of the
teaching process play an important role. The use of
online  simulations, e-learning platforms, and
applications helps develop financial literacy and
entrepreneurial skills. Digital educational tools also
enable the curriculum to adapt to the individual needs of
students and support interactive forms of learning. The
connection between individual educational areas and
subjects is an additional important aspect of the reform,
as it allows students to understand the connections
between different areas of knowledge and their practical
application. Man and Nature, Man and the World of
Work, and Mathematics and Computer Science can thus
be combined into one comprehensive educational unit
that reflects the real needs of the labor market.

We specify our research problem as a relational research
problem: What is the impact of the new teaching text on
the level of performance of pupils in the 1st — 3rd grade
of primary school in the educational area of “Man and
the World of Work” in the cognitive and psychomotor
areas of education. Using the research problem thus
formulated, we aimed to determine the acquired
knowledge and skills in the cognitive and psychomotor
areas of education. From a methodological point of
view, we are oriented toward realizing quantitative
research in which we determine the relationship between

given phenomena through research methods and tools.
For the quantitative research, we used a didactic test. We
also used mathematical and statistical methods to
determine statistically significant differences between
schools in individual regions in the Slovak Republic. We
then shaped the research conclusions and findings into
recommendations regarding the needs of practice. In
quantitative research methodology, this is a branch of
statistical analysis, where we focus our attention on
monitoring the correct answers of students when solving
theoretical and practical problems. We examined how
students can apply theoretical knowledge when solving
practical problems in the educational area of “Man and
the World of Work” in the Technology component.

4. Goal, tasks and hypotheses of the
research

The main goal of the research was to determine the type
of performance students achieved when applying the
teaching text. Another goal was to determine whether
there were differences in students’ performance in the
control and experimental groups when solving
theoretical and practical problem tasks in the Slovak
Republic. The subjects of the research were knowledge,
skills, and the performance of students in the cognitive
and psychomotor areas of education in primary schools
in selected regions of the Slovak Republic. The study
was conducted from September 2024 to March 2025.

In terms of research goals, we set the following tasks:

e To analyze professional and scientific studies
focused on the issue of knowledge and skills in
technical subjects.

e To design and put together a teaching text for
pupils in the 1st — 3rd grades of primary schools
in the educational area “Man and the World of
Work” in the Technology component.

e To design a knowledge didactic test focused on
the content of the curriculum in the Technology
component of the educational area “Man and the
World of Work.”

e This study aimed to identify differences in pupil
performance between control and experimental
groups in individual regions of the Slovak
Republic.

e To assess and interpret the research results
based on quantitative and qualitative analysis.

e To formulate research conclusions and
recommendations for pedagogical practice.

Based on the formulated research problem and research
objective, we defined a hypothesis and tested it at a
significance level of o = 0.05 (95%).
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H: We assume that pupils who worked with the
learning text will achieve a higher performance than
pupils who did not work with the learning text.

Our research is characterized by dependent and
independent variables and is ex post facto. We
conducted the research when a change in the
independent variable occurred naturally (without
intervention). We measured the dependent variable
before the intervention and considered natural change as
a possible cause of the change in the dependent variable.
The dependent variable depends on the independent
variable; we assume that the value acquired by the
independent variable will affect the dependent variable.
In the experimental research plan, the independent
variable caused the change in the dependent variable. In
our case, the learning text was the independent variable
and the knowledge and skills of the students were the
dependent variables.

The intervening variables did not affect the relationship
between the dependent and the independent variables.
The intervening variables of the study are as follows:

e Teacher personality — the educational area in the
Ist— 3rd grade of primary school-was taught by
a qualified teacher.

e Curriculum content — the pupils all solved the
same knowledge didactic tests.

e Pupils — In the 1st—3rd grade of primary school,
both boys and girls were represented in the
research and were equal in terms of age.

e Teaching conditions: All students had the same
conditions for presenting the content of the
curriculum and solving the didactic knowledge
test.

The intervening variables were not manipulated or
changed.

4.1 Research methods

We designed a non-standardized didactic test and
proceeded according to Turek (1997). The scientific
methods used in this study include empirical testing,
statistical hypothesis testing, and comparative analysis.
A deductive approach was applied to examine the
hypotheses derived from the theoretical assumptions. In
addition to descriptive statistics, inferential statistics,
such as ANOVA, t-tests, and the Shapiro—Wilk test,
were used to validate the findings. The research design
was quasi-experimental and involved both control and
experimental groups. This rigorous methodological
framework ensured the reliability and replicability of the
results. We chose mathematical statistical methods to
process and interpret the obtained data. We verified the
established hypothesis based on the calculation of test
statistics and the p value. If the calculated p-value is less
than the significance level (in our case, 95%), the

hypothesis is rejected, and the difference found in the
research sample is statistically significant. If the p-value
is equal to or greater than the specified significance
level, then the hypothesis is not rejected.

Our analysis included a combination of wvarious
statistical methods, starting with descriptive statistics to
characterize the distribution of values, normality tests to
assess the shape of the data distribution, t-tests for
independent samples, and analysis of variance
(ANOVA) to quantify between-group differences.
Cohen’s d metric was used to assess the effect size,
which allowed us to interpret the practical significance
of the differences.

In addition to numerical calculations, we also used
graphical visualizations such as boxplots, histograms,
and Q-Q plots, which provide a deeper insight into the
distribution and variability of the data.

Based on the obtained results, we analyzed whether
statistically significant differences between the control
and experimental groups would also be evident in the
practical usability of the intervention. We expect the
results to provide valuable insights into the influence of
experimental factors and to indicate recommendations
for future research directions.

4.2 Selection and characteristics of the research
sample

The research was conducted during the 2024/2025
school year in four primary schools in the Slovak
Republic, two in the Zilina region, and two in the Banska
Bystrica region. The research sample was subject to
purposive selection. Based on the available options and
in view of the effectiveness and economy of the
research, we chose pupils in the 1st to 3rd grades of
primary schools. Chraska (2007) states that the range of
selection of the number of respondents can be
empirically estimated by determining its minimum and
maximum values according to the following
relationships:

Nyyin = 0,1\/H and Npax = \/ﬁ

where n denotes the total number of elements in the
basic set. The sample set in our research comprised 100
students in the 1st — 3rd grades of primary school. The
schools were selected based on their willingness to
participate, representation from different socio-
economic environments, and availability of the
infrastructure necessary for implementing the new
textbook. These criteria were crucial for ensuring the
validity and transferability of the findings. The results of
this research can be applied to similar educational
contexts, particularly in settings undergoing curricular
transformation, with a focus on practical skills and
modern educational tools.
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5. Results

To ensure a comprehensive analysis, we first calculated
descriptive statistics for each group.
Table 1 Descriptive statistics

Group () Mean Median Stal.ui:.ard Min Max  Skew Kurtosis
deviation

Control group 30 14.87 15.00 1.35 12 17 -0.45  -0.75

Experimental
group

30 18.45 18.00 1.69 15 21 0.28 -0.89

Based on these results, we see that the mean values for
the experimental group are higher than those of the
control group. The standard deviation is comparable
between the two groups, indicating a similar variability.
The skewness value for the control group (-0.45)
indicates a slight asymmetry to the left, which shows
that more values are above the mean. The experimental
group has a skewness of 0.28, which indicates only a
slight asymmetry to the right. The value of the kurtosis
in both cases is negative, which means that the
distribution of values has a lower concentration around
the mean compared to the normal distribution, i.e., it is
a flatter distribution of values.

We applied the Shapiro—Wilk test to verify the
assumption of normality:

W=Za_ix (i)*/X(x_i-x)

Input for the control group: W =0.873, p=9.05 x 108
Input for the experimental group: W = 0.853, p=1.55
x 1078

Since p < 0.05, we reject the hypothesis of normality,
meaning that the data are not normally distributed.

Because the p-values were extremely low, the
assumption of normality was rejected. These results
indicate that it is appropriate to consider nonparametric
tests in additional analysis. The Q-Q plots show whether
the values in a given group follow a normal distribution.
If the points lie approximately on a diagonal line, the
data are approximately normally distributed.

We see that there are deviations from a normal
distribution in both groups, which confirms the results
of the Shapiro—Wilk test.

Q-Q plot pre kontrolnd skupinu

Q-Q plot pre experimentalnu skupinu
2

Ordered Values

Theoretical quantiles

Figure 1. Q-Q plots for the control and
experimental groups

Theoretical quantiles

The different variances indicate that the variability in the
experimental group was higher than that in the control

group, which may be due to various factors such as the
impact of the applied intervention or the heterogeneity
of the population within the experimental group.
When comparing the variances, we can also observe the
standard deviation in the descriptive statistics.

e Control group: Standard deviation = 1.35

e Experimental group: Standard deviation =

1.69
This difference confirms that the experimental group
showed a greater diversity of values, which may indicate
that the intervention had different effects on the
individuals in this group. The resulting p-value is
extremely low (p < 0.05), which means that we can
reject the hypothesis as there is no difference between
the groups. In other words, there was a statistically
significant difference between the control and
experimental groups.
A t-value of -8.115 indicates a large difference between
the means of the two groups, and the sign indicates the
direction of this difference. The experimental group had
higher mean values, indicating that the intervention had
a positive effect. Given that Levene’s test showed
inequality of variances between the groups, we used the
Welch’s t-test, which corrects for differences in
variances and provides a more accurate interpretation of
the results. The t-test results indicated that the
experimental group significantly benefitted from the
intervention. This difference is also supported by
Cohen’s d effect size, which indicates that the difference
is not only statistically significant but also practically
relevant.
t = (X1 - X2) / sqrt((s1>/ n1) + (s22 / n2))
Inputs:
t=(14.92 - 18.42) / sqrt((1.82 / 30) + (2.01 / 30))
=-8.115,p=5.57 x 107

Since p < 0.05, there is a significant difference between
the groups.
Given the extremely low p-value (less than 0.05), the
difference between the control and experimental groups
was considered statistically significant. The resulting p-
value was extremely low (p < 0.05), which means that
we can reject the null hypothesis that there is no
difference between the groups.
ANOVA confirmed that there was a statistically
significant difference between the mean values of the
control and experimental groups.

F =(SST/ (k-1)) / (SSE / (N-k))
Inputs: F =65.85, p=5.05x 10

Since p < 0.05, there is a significant difference between
the groups.

The F-value of 65.85 indicates that the variability
between the groups is significantly greater than the
variability within groups, which strengthens the proof
that the difference between means is systematic and not
random. Although the t-test is commonly used to
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compare two groups, ANOVA cenables the
generalization of results to multiple groups. Using
ANOVA, we can also analyze cases in which we would
like to compare more than two groups in the future, and
it also provides reliable results for the two groups, as in
this case. Moreover, ANOVA works with variability
between and within groups, thus providing a broader
view of the statistical significance of differences across
the entire experiment. Even though ANOVA confirmed
the existence of a statistically significant difference
between groups, it did not reveal any specific
differences between them.

The ANOVA results thus support our findings from the
t-test and strengthen the conclusion that the
experimental intervention had a positive effect.

e F-value: 65.85

e p-value: 5.05 x 1074

ANOVA confirmed the existence of a statistically
significant difference between the groups. Although we
analyzed only two groups, ANOVA provides the
opportunity to generalize the analysis to multiple
conditions. The effect size is an important indicator in
statistical analysis because it allows us to interpret the
practical significance of differences between groups. In
this study, to measure the effect size, we used Cohen’s
d, which expresses the size of the difference between
two groups in units of standard deviation.
d=(X2-X1)/sp
Pooled standard deviation:
sp =sqrt(((nl - 1) s1>+ (n2 - 1) s2%) / (nl + n2 - 2))
Input: d=(18.42-14.92)/ 1.38=1.15
Since d > 0.8, this is a large difference effect.
The value of Cohen's d = 1.15 indicates that the mean
difference between the control and experimental groups
is large and practically significant. The commonly used
criteria for interpreting the effect size are as follows:

e d=0.2is considered a small effect,

e d=0.5represents a medium effect,

e d=0.8 and above is considered a large effect.
Since the value of our Cohen’s d value exceeded 1.0, we
can state that the experimental intervention had a
significant effect on the experimental group when
compared with the control group. This difference was
sufficiently large to be statistically and practically
significant. Although statistical significance (p-value)
allows us to determine whether the difference between
groups is random, the p-value itself does not say
anything about how large and important this difference
is. The effect size provides a quantitative expression of
the genuine impact of the experimental intervention,
which is crucial when applying the results in practice. In
view of the large value of Cohen’s d, we can expect the
effect of the intervention to be replicable, even in larger
samples. This opens up possibilities for further
experiments to focus on the long-term effects of the
intervention or its application under different conditions.

These results indicate that the experimental intervention
was not only statistically significant but also practically
relevant, indicating its importance for future
applications.
e Cohen’s d: 1.15 (large effect)

The effect size indicates that the difference between
groups is not only statistically significant, but also
practically relevant.

Table 2 Summary of Results

Test Result Interpretation

Shapiro—Wilk test  p <0.05 Data are not normal
Welch’s t-test t=-8.12,p < Significant difference
0.05 between groups
ANOVA F=65.85p< Confirms difference
0.05 between the groups
Cohen’s d d=1.15 Large effect of the
difference

The boxplot clearly shows the differences in the median
between the groups in addition to the differences in the
variance of the values. Blue represents the control group,
whereas orange represents the experimental group. We
can see that the median in the experimental group was
higher, and the range of values was wider.

Boxplot of Differences Between Groups
19+

18

17

16

Value

151

14 _—

131

121

Control Group Experimental Group

Group
Figure 2. Difference between groups

The range of variation, which represents the difference
between the maximum and minimum values, was wider
in the experimental group. The maximum value in this
group was 21, whereas the minimum was 15. In the
control group, the maximum value was 17 and the
minimum was 12. This difference indicated greater
variability in the experiment, which may have been
caused by the intervention.

The histograms show a shift in the distribution of the
experimental group towards higher values. The control
group had frequency values concentrated around the
lower numbers, whereas the experimental group had
more values in the area of higher numbers. The density
curves enabled us to visually compare the distribution of
the values between the two groups. In the control group,
the values are distributed approximately symmetrically
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around the mean, with a slight asymmetry to the left,
which is consistent with the calculated skewness (-0.45).
In contrast, the experimental group had a slight
asymmetry to the right (skewness of 0.28), which means
that more values were located on the higher side of the
spectrum. The differences in the maximum and
minimum values between the groups also contributed to
the visual shift in the distribution.

Histogram of Value Distribution in Groups

= Control Group
[ Experimental Group [

Frequency

12 13 14 15 16 17 18 19 20
Value

Figure 3. Histogram of the distribution of values in
both groups

6. Discussion and recommendations
for pedagogical practice

Based on the research carried out, we can state that the
implementation of a new teaching text as part of the
curricular reform in the educational area “Man and the
World of Work™ brings significant benefits to the
educational process. The results showed that pupils in
the experimental group who worked with the new
teaching text achieved better results than those in the
control group. This outcome is consistent with previous
studies that emphasized the benefits of integrating
practical and real-life applications into early education.
For instance, the OECD (2018) and Siegel (1956)
highlight the importance of applying active teaching
strategies and curriculum integration to enhance student
engagement and achievement. Similar findings were
reported by Chraska (2007), who demonstrated that
hands-on educational materials in technical subjects
positively influenced students’ psychomotor and
cognitive outcomes. This difference was statistically
significant, indicating that innovative approaches to
teaching can positively impact the development of
pupils’ knowledge and skills. An important factor for
successful implementation is teachers’ qualifications
and willingness to apply new teaching methods.
Teachers play a key role in the process of adapting to
curricular changes, and their support, including regular

training and methodological manuals, is essential. The
results of the study also point to the need for better
materials and technical support for schools, especially in
the area of digital technologies, which are key tools for
modern teaching.

On the basis of our findings, we recommend:

1. Systematic teacher training: Organizing
professional training and seminars focused
on new teaching approaches and the
effective use of teaching materials.

2. Support for the application of modern and
activating teaching methods: Strengthening
project-based teaching and linking the
curriculum with the real work environment.

3. Improving material and technical support:
investing in modern technologies and
digital tools that will support interactive
learning.

4. Cooperation with employers and experts —
Connecting the educational process with the
labor  market  through  internships,
excursions, and workshops.

5. Long-term monitoring of the impact of the
reform: Regular assessment of the
effectiveness of the new teaching text and
adapting teaching methods based on the
data obtained.

6. Implementing these recommendations can
significantly contribute to improving the
quality of education and preparing students
for challenges in both work and personal
life.

7. Practical challenges and possible
solutions

Although curriculum reform brings many benefits, it is
not without problems. One of the main problems is the
lack of qualified teachers capable of effectively
implementing new approaches to teaching. Teachers’
willingness to adapt to new methods and adopt modern
technologies as part of their pedagogical practices can
also be an obstacle. Therefore, it is necessary to ensure
systematic training and professional development of
teachers to resolve this problem. A key element is the
exchange of experiences between schools that have
already implemented the reform successfully so that
other schools can draw inspiration and advice.
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8. Conclusion

Based on the analyses conducted, we concluded that
there was a statistically significant difference between
the control and experimental groups. The experimental
group demonstrated significantly higher mean values
than did the control group, indicating that the applied
intervention had a positive effect. The results of
descriptive statistics showed that the experimental group
not only had a higher mean, but also a slightly wider
variability in the data. The median and quartiles indicate
a systematic shift in the distribution of values towards
higher values. Normality tests revealed that the data in
both groups were not normally distributed, meaning that
we interpreted the results with respect to a slightly
asymmetric distribution. Despite this, the t-test for
independent samples confirmed a significant difference
between the groups (p < 0.05), which was also supported
by the results of the one-way ANOVA, which was used
to test the overall variability within both groups. With
regard to effect size, we found that Cohen’s d = 1.15
represents a large effect, which means that the difference
between the groups is not only statistically significant
but also practically relevant. This indicated that the
applied intervention had a substantial impact on the
results of the experimental group. Visualizations in the
form of boxplots and histograms provided additional
evidence of differences in the distribution of values
between groups. The boxplot revealed systematic shifts
of the medians and a wider range of values in the
experimental group, while the histograms showed a
clear asymmetry in the distributions, with the control
group having more values concentrated in lower
numerical values and the experimental group having
higher values. Overall, these results support the
hypothesis that the experimental intervention is
effective. The next step may be to expand the study to a
larger sample, analyze the long-term effects of the
intervention, and apply post-hoc tests to identify specific
differences between subgroups.

These findings have important implications for further
research and practical applications in assessing the
effectiveness of interventions.

e The experimental group demonstrated
statistically significantly better results than the
control group.

e The results of the t-tests and ANOVA
confirmed that this difference was statistically
significant.

e Cohen’s d indicated that the intervention effect
was significant.

These results support the hypothesis that the
experimental intervention has a positive impact. The
findings indicate that competency-based and practice-

oriented curricula contribute significantly to students’
academic development and skill acquisition. These
implications suggest that nationwide implementation of
the new teaching text, combined with proper teacher
training and infrastructural support, could lead to
systemic improvements in primary education.
Furthermore, the study provides a foundation for future
longitudinal research focusing on the retention of
knowledge and real-world applicability of learned skills.
The next step may be to expand the sample and analyze
its long-term effects. In comparison to similar European
studies, such as the Finnish national curriculum reform
or German technical education updates, the findings
align in demonstrating that the early integration of
practical competencies increases learner motivation and
performance. Chinese studies (e.g., Zhang et al., 2022;
Liu & Wang, 2021) have similarly confirmed that
structured interventions in primary school technical
subjects can lead to measurable improvements in
students' cognitive and manual skills. This consistency
across diverse educational systems supports the global
relevance of reform strategies that focus on competency-
based and experiential learning.
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