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Abstract: The aim of the work was to apply short-term educational activities to
primary school pupils and to find out their influence on pupils' attitudes, compared to
the traditional way of teaching. We observed differences between the cumulative mean
scores of girls (x = 2,1) and boys (x = 2,4). We showed no differencein the cumulative
mean scores of 7th and 8th graders. The pre-test data were at the level of statistical
significance (p = 0,0521), with the experimental group (E) performing worse on mean
score (x = 2,61) than the control group (K) (x = 2,31). The values correlated with the
end-of-year grade in the biology and chemistry subjects. A paired t test revealed a
statistically significant difference in the experimental group between the cumulative
means of the pre-test and post-test (p = 0,0419) and the pre-test and retention test (p =
0,0354). A statistically significant difference was aso observed in the individual
dimensions (separation, recycling and production). In the control group, there was no
statistically significant difference between the individua tests and dimensions. We
have demonstrated the effective use of inquiry-based learning during the Covid-19
pandemic.
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1 Introduction

The constructivist model or approach in teaching is based on the
creation or construction of knowledge and one's own reality by
students. Situations induced during the classroom activate
pupils, continuously requiring them to engage in activities and
problem solving (Tomengova, 2012). Svobodova (2013) states
that pupils find science subjects unpopular and uninteresting.
These findings may be related to the heavy emphasis on rote
memorization in contemporary schooling. It further states that
pupils possess knowledge but cannot apply it in practice. To
motivate pupils, to apply knowledge in practice and to acquire
competencies, changing the role of the pupil to that of a scientist
may be helpful. The shift from traditional deductive to inductive-
exploratory teaching requires pupils to take initiative in
measuring, experimenting, observing, analysing, hypothesising,
modelling and verifying. Such an oriented teaching promotes
motivation, self-confidence and collegiality (Holec et al., 2010).
The application of inquiry-oriented teaching requires a change in
the mindset of both the students and the teacher (Stuchlikovd,
2010). According to the Centre for Inquiry-based Learning,
inquiry-oriented teaching is a multifaceted approach in teaching,
for the acquisition of knowledge, skills and competencies.
Furthermore, it is a tool for students active work in the
classroom, a tool for defining and solving problems, and a
simulation of scientific and research work (Dyasi, 2000). The
process of research requires the involvement of all the senses, at
the same time, its essential part is the search for information,
interpretation and analysis of data (Janouskova et al., 2008).
Wenning (2005) developed a table that includes the exploratory
level of the pupil and the intellectual difficulty of the tasks.
According to Eastwell (2009), there are different ways of
exploration: confirmatory, structured, directed and open-ended
exploration. In our work, we used confirmatory and structured
exploration. Vybiralova et a. (2005) define waste as an
unnecessary product or substances that we do not want or for
certain reasons cannot be used anymore. Waste threatens all
biotic and abiotic components of the environment (e.g. water,
soil or air) (Chmielewska et al., 2011). According to Bockova
(2004), the first step in solving the waste problem is to prevent
its generation. Next comes reuse, recycling and composting,

incineration (i.e. its energy recovery) and lastly landfilling.
According to Milovaet a. (2011), despite the replacement of the
subject curriculum of environmental education by its cross-
cutting theme, the application of this cross-cutting theme is
insufficient. Chmielewska et a. (2011) state that increasing the
interest of pupils and teachers in environmental education by
dternating organizational forms and methods in the classroom
can contribute to improving this situation. Also Simonovitova et
al. (2011) cite teacher preparation as one of the important tasks
in environmental education. EliaSova and Eli&S (2009) consider
environmental education in primary schoolsin Slovakiato be the
least satisfactory. These authors further state that traditional
verbal knowledge acquisition prevails over creative knowledge
acquisition in primary schools. The aim of our research was to
apply an inquiry-based model of teaching in the cross-curricular
topic of environmental education for 7th and 8th grade primary
schools and to find out its impact on al components of pupils
attitudes in comparison with the traditional way of teaching.
Another aim was to test the effect of short-term educational
activities on attitudes of primary school students and to
determine the difference between grades and gender, and to
validate the inquiry-based model of teaching during the Covid-
19 pandemic in distance education. The aim of the research was
to determine the difference in scores obtained between the
experimental and control groups and to compare different
teaching methodsin practice.

1.1 Methods

The pedagogical experiment took place at the BESST Primary
School, Limbova 3, 917 02 Trnava. Before the experiment we
prepared a model of an inquiry-oriented lesson and a model of a
traditional lesson. Both of these models are based on one of the
most well-known environmental problems of today, the topic of
waste. We implemented both lesson models in 8th and 7th grade
of primary school. We selected four classes of 7th and 8th grade.
There were 121 respondents, pupils, represented in the research,
due to the non-participation of pupils throughout the research,
some respondents were excluded. We evaluated data from 45
respondents, 22 of whom were girls and 23 of whom were boys.
There were 21 pupils in the experimental group with a
representation of 12 boys and 9 girls. The control group
consisted of 24 pupils with a representation of 11 boys and 13
girls (Table 1).

Table 1. Characteristics of the research sample.

total gender yearin
group number school
girls  boys 7 8
experimental 21 9 12 8 13
control 24 11 13 12 8
use 45 2 23
respondents
respondents
contacted 12l

According to Bartlett et a. (2001), a sufficient number of
respondents to determine differences is 118. Salkind (1997),
states that respondent losses during research can account for 40-
90% of the origina size, so it is important to increase the
research sample. Both groups followed the same procedure in
the SPP. The students of both groups were used to the traditional
way of teaching with the use of explanation, innovative methods
in teaching and the use of information and communication
technology during the lessons. Their motivation to think for
themselves was positive, dominated by logical reasoning. Due to
the small number of respondents, it is not possible to generalize
the data obtained to the whole population. Our research is of a
recommendatory nature; the issues outlined and their
implementation in practice require further experimental scrutiny.
In the experimental group, we implemented teaching through an
inquiry-oriented model of the lesson while in the control group,
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traditional teaching was carried out using the teaching method of
interpretation. The teaching was conducted during one week in
all the classes based on the timetable of each class. To test the
effectiveness of inquiry-based teaching in the process of primary
school education, we used a questionnaire that was made
available to the pupils before the experiment in the form of a
pre-test, after the experiment in the form of a post-test and one
month after the experiment in the form of a retention test. The
guestionnaires were completed anonymously by the pupils under
a code number provided by the school. The numerical code was
verified by the teacher, a member of staff at the school where the
experiment was conducted. The teacher ensured that the same
code for the pre-test, post-test and retention test was always
given to the same pupil. The list of codes and names was
destroyed after the experiment. The questionnaire consisted of
32 Likert scale questions, with choices (strongly agree, agree,
have no strong opinion, disagree, strongly disagree). The
research instrument contained cognitive (questions 2, 3, 4, 7, 10,
11, 12, 25, 30 and 32), affective (questions 5, 8, 9, 13, 15, 19,
22, 23, 26, 28 and 31) and conative attitude components
(questions 1, 6, 14, 16, 17, 18, 20, 21, 24, 27 and 29). After the
experimental part of the research, we focused on students
evaluation of inquiry-oriented and traditiona teaching. We
administered attitudinal questionnaires to both experimental and
control group pupils. Out of 45 respondents, 35 reported that
their school also implements similar activities, while 10
respondents reported that they do not implement similar
activities at school or are not aware of it. We based the
evaluation of the instrument on the scale levels (1- very
significant, 2-significant, 3-somewhat significant, 4-significant,
5-significant not at all significant).

1.2 Results

The measured data were subjected to statistical analysis using
Statistika 12 and Microsoft Excel Version 16.49/2021. The
students' ratings of the individual lesson models reached the
mean (X= 2,5) in the control group and the mean (x= 2,1) in the
experimental group. This shows that the experimental group
evaluated the teaching process more positively than the control
group. We conducted a normality test using the Shapiro-Wilk
test. Further, we compared the mean scores of the answers
obtained in the pretest, posttest, and retention test, between the
experimental and control groups. The dependent variable was the
test scores obtained. The cumulative mean score of girls was
higher (x= 2,1), compared to the cumulative mean score of boys
(x=2,4). There was no difference in the cumulative mean scores
of 7th and 8th graders. The pre-test data were compared at the
level of oatistical significance (p= 0,0521), with the
experimental group (E) performing worse on the mean score (x=
2,61) than the control group (K) (x= 2,31) (Figure 1).

Figure 1. Comparison of experimental (E) and control (K) group
averagesin the pre-test.
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These values correlate with the end-of-year grades in biology
and chemistry, with the experimental group's mean grade in
biology and chemistry being (x= 1,23) and (x= 1,41),
respectively. The control group's mean grade in the subject
biology was (x= 1,09) and in the subject chemistry was (x=

1,08). The post-test data were not at the level of statistical
significance (p= 0,8437), with the experimental group achieving
comparable mean cumulative scores (x= 2,37) to the control
group (x=2,35) (Figure 2).

Figure 2. Comparison of experimental (E) and control (K) group
means in the post-test.
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The retention test data were not at the level of statistical
significance (p= 0,7235), with the experimental group achieving
comparable mean cumulative scores (x= 2,31) to the control
group (x= 2,25) (Figure 3).

Figure 3. Comparison of experimental (E) and control (K) group
averages in the retention test.
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In Figure 4, we present a comparison of the cumulative scores
between the experimental and control groups.

Figure 4. Comparison of cumulative mean scores between
experimental (E) and control (K) group.
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We used measurement tools to identify students' attitudes along
three dimensions (separation, recycling and production) (Figure
5).
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Figure 5. Students' attitudes in the three dimensions (separation,

recycling and production) in the retention test.
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The pre-test data between the experimental and control groups
were not statistically significantly different (Table 2).

Table 2. Students' attitudes in the three dimensions (separation,
recycling and production) in the post-test.

Separation recyclation production
p=0,1107 p=0,1121 p=0,2406
F=2,6523 F=2,6309 F=1,4158

We implemented the same procedure in the post-test (Figure 6).
The post-test data were not statistically significantly different
either (Table 3).

Figure 6. Students' attitudes in the three dimensions (separation,
recycling and production) in the post-test.
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Table 3. Students attitudes in the three dimensions (separation,
recycling and production) in the post-test.

Separation recycling production
p=0,6517 p=0,9621 p=0,1883
F= 0,2066 F=0,0023 F=1,7868

We implemented the same procedure for the retention test
(Figure 7). We did not find a statistically significant differencein
the retention test either (Table 4).

Figure 7. Students' attitudes in the three dimensions (separation,
recycling and production) in the retention test.
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Table 4. Students' attitudes in the three dimensions (separation,
recycling and production) in the retention test.

separation recycling production
p=0,8491 p=0,6265 p=0,8825
F=0,0366 F=0,2402 F=0,022

The obtained data were further processed by a paired sample t-
test to verify the effectiveness of the implemented activities,
comparing the cumulative means between the tests and
dimensions (Table 5).

Table 5. Paired t-test comparison.

Experimental group p- value

pre-test vs. post-test 0,041959

pre-test vs. retention 0,035426

post-test vs. retention 0,941554

pre-test - separation vs. post-test - separation 0,034063

pre-test - recycling vs. post-test - recycling 0,057116

pre-test - production vs. post-test - production 0,054638

post-test - separation vs. retention - separation  0,587338

post-test - recycling vs. retention - recycling 0,453705

post-test - production vs. retention - production  0,375093
Control group

pre-test vs. post-test 0,979690

pre-test vs. retention 0,095448

post-test vs. retention 0,100461

pre-test - separation vs. post-test - separation 0,392797

pre-test - recycling vs. post-test - recycling 0,323256

pre-test - production vs. post-test - production 0,799532

post-test - separation vs. retention - separation  0,152678

post-test - recycling vs. retention - recycling 0,193700

post-test - production vs. retention - production  0,266877

There was a datigticaly significant difference in the
experimental group between the cumulative means of the pre-
test and post-test (p= 0,0419) and the pre-test and retention test
(p= 0,0354). There was no statistically significant difference
between the cumulative means of the post-test and retention test
(p= 0,9415). A datiticaly significant difference was aso
observed in the individual dimensions. There was a significant
difference between pretest and post-test in the separation
dimension (p= 0,0340), pre-test and post-test in the recycling
dimension (p= 0,0571) and pretest and post-test in the
production dimension (p= 0,0546) (Figure 8).

Figure 8. Comparison of mean scores of the observed
dimensionsin the experimental group.
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In the control group, there was no statisticaly significant
difference between the tests and dimensions (Figure 9).
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Figure 9. Comparison of mean scores of the observed
dimensionsin the control group.
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2 Discussion

In this study, we found a positive effect of a 1-day learning
activity on cognitive, affective, and conative components of
attitudes in 7th and 8th grade students. Our data correlate with
the teaching method in the experimental group. The pre-test data
between the experimental and control groups were at the level of
statistical significance (p = 0.0521), with the experimental group
(E) scoring worse on average (x = 2.61) than the control group
(K) (x = 2.31). These values correlated with the end-of-year
grades in biology and chemistry, with the experimental group's
mean grade in biology and chemistry being (x = 1.23) and (x =
1.41), respectively. The control group's mean grade in the
subject biology was (x = 1.09) and in the subject chemistry was
(x = 1.08). The post-test data were not at the level of statistical
significance (p = 0.8437) between the experimental and control
groups, with the experimental group achieving comparable mean
cumulative scores (x = 2.37) to the control group (x = 2.35). The
retention test data between the experimental and control groups
were not at the level of statistical significance (p = 0.7235), the
experimental group achieved comparable mean cumulative
scores (x = 2.31), as the control group (x = 2.25). The data
obtained were further processed by a paired sample t-test, and
we observed a statisticaly significant difference in the
experimental group between the cumulative means of the pre-
test and post-test (p = 0.0419) and the pre-test and retention test
(p = 0.0354). There was no statistically significant difference
between the cumulative means of the post-test and retention test
(p = 0.9415). A satistically significant difference was also
observed in the individual dimensions. There was a significant
difference between the pre-test and post-test in the separation
dimension (p = 0.0340), the pretest and post-test in the
recycling dimension (p = 0.0571), and the pre-test and post-test
in the production dimension (p = 0.0546). In the control group,
there was no statistically significant difference between the tests
and dimensions. Based on the data obtained, we conclude that
the significant improvement in scores in the experimental group
between the pre-test and post-test indicates an improvement in
attitudes and a positive effect of the validated teaching method in
the experimental group. The positive impact of inquiry-based
teaching with a scaled questionnaire was also demonstrated by
Sotékova (2018), who found an increase in the cognitive and
conative components of attitudes in students at both levels of
primary school. The positive impact of short-term teaching was
also confirmed by Kvasnic¢ék et al. (2013) who found a positive
impact of a 5-day short-term course on pupils knowledge,
Easton and Gilburn (2012) who found a positive impact of a 10-
day course on pupils knowledge and attitudes, and Knox et al.
(2003) who found a positive effect of a 14-day course on pupils
knowledge and attitudes. From the measured data, we further
note the durability of the changes in the attitudes of the pupilsin
the experimental group, as indicated by the retention test data
obtained with a time lag of 1 month after the post-test. We did
not observe a statistically significant difference between the
post-test and the retention test in the experimental group. Similar
conclusions were reached by Kvasnicak et al. (2013), Kvasni¢ak
et a. (2005) and Prokop (2007). We found a more positive
evaluation of the teaching method in the experimental group by
means of an evaluation questionnaire. The cumulative mean was
higher in the control group (x = 2.5) than in the experimental

group (x = 2.1). Many authors have addressed the evaluation of
the teaching process by pupils through questionnaire (Schreiner
& Sjoberg, 2007; Ambusaidi & Beggs, 2006; Awan et al. 2011).
Sotékova (2018) evauated structured interviews with teachers
and pupils after completing an inquiry-oriented lesson. Her
results show an increase in teachers' and pupils' positive attitudes
towards inquiry-oriented teaching. Karol¢ik (2020) evaluated
pupils perceptions of inquiry-oriented teaching in geography
teaching, and the results show positive perceptions of the
reported method in primary schools, especialy in the areas of
cooperation among classmates and pupils' individuality. The
positive impact of pupils active work, linking theory with
practice and the importance of informal teaching was aso
confirmed by Prokop (2007). When analysing the impact of
short-term exploratory activity of pupils compared to the
traditional model of teaching, we found that the cumulative
mean score of girls was higher (x = 2.1), compared to the
cumulative mean score of boys (x = 2.4). Zeidan (2010) and
Jones et al. (2000), find that girls have higher preferences for the
subject of biology compared to boys, which may be related to
the values we measured. They further note that girls tend to be
more inclined towards biology and humanities subjects and boys
with a technical subject. We showed no difference in the
cumulative mean scores of 7th and 8th graders. Cheung (2009),
Mandikova (2009), Kaya and Bdyiik (2011), and Barnes et al.
(2005) reached similar conclusions when examining students
atitudes. (2005). Galkova and Kotulakova (2019), in their
research involving Year 7 pupils (24 in the experimental group
and 24 in the control group), demonstrated the positive impact of
inquiry-oriented teaching on science literacy. The results showed
an improvement in science process skills among low-performing
students in the experimental group, which is consistent with our
results. Further, Sandika and Fitrihidajati (2018) addressed the
enhancement of skills and scientific approach through inquiry-
oriented teaching in primary schools. The result of the research
showed an increase in students positive attitudes and
improvement in students' scientific skills in the subject of
biology. It can also be concluded that the research conducted
demonstrated the effective use of inquiry-oriented teaching
during the Covid-19 pandemic, with the lesson model used in the
experimental group positively impacting all three components of
students' attitudes despite distance learning. Our findings are
supported by the work of Kurniawan et al. (2021). Appropriately
chosen teaching methods in schools that are prepared for
distance education can effectively influence pupils' attitudes
during a pandemic.

3 Conclusion

The present work highlights the impact of short-term educational
activities focused on waste on the knowledge and attitudes of
primary school pupils. Our conclusions are in line with those of
the above mentioned works. The main problems we see in the
implementation of waste issues in education, within the cross-
cutting theme of environmental education, include:

(1) Theuse of outdated teaching methods in biology classes, the
passive reception of information by students, without the
possibility of involvement.

(2) Focusing on the cognitive component of students' attitudes,
preferably in the area of knowledge of the correct way to
sort waste. Absence of waste prevention activities.

(3) Creating misconceptions about how to tackle the increasing
amount of waste by sorting it correctly. Lack of depth on the
topic in the educational programme and linking theory to
practice.

The use of inquiry-based learning is seen as a promising
framework for providing active engagement of primary school
students in Years 7 and 8 on the topic of waste. At the same
time, we consider the validated teaching method to be an
effective tool to activate students during the Covid-19 pandemic,
and the lesson model used in the experimental group positively
influenced al three components of students' attitudes despite
distance learning. Appropriately chosen teaching methods in
schools, in conjunction with information and communication
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technologies, can effectively influence students attitudes
towards waste, during a pandemic.
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