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Empirical research results show that the system of logical operations and 
conclusion schemes does not become complete even in adulthood. Although 
we know other logical models besides the classical two-valued logical reasoning 
model, in higher education for students it is essential to know and apply the rules 
of the classical reasoning model. Proofs, reasoning and refutation are necessary 
in the case of several subjects, as scientific language uses many of logical 
operations. Our 2022 end-of-year research measured general logical basic-
knowledge and operations in everyday life, mathematical, physical, chemical 
and biological contexts based on 246 university students’ online testing. The 
students completed the tasks which required the correct conclusion in the 
highest proportion (69.02%), followed by the interpretation of ‘at most’/‘at least’ 
(63.41%), and at least the negation (the negation of the ‘at least’, of ‘exists’ and of 
‘for all’) (29.91%). Our results show that the correct interpretation did not become 
dominant in the case of all logical operations for these students. The everyday life 
problems were solved correctly by the highest percentage of students (70.05%), 
followed by problems in biological, physical and mathematical context. They 
were least successful (28.04%) in solving logical problems related to chemistry. 
This shows that our data cannot be analyzed without semantic content. Based on 
different statistical tests, we did not find a significant difference in performance 
between genders, but according to the human capital theory students of more 
highly educated mothers performed significantly better.

KEYWORDS

basic mathematical knowledge, logical operations, higher education, problem solving 
abilities, academic enculturation content

1. Introduction

Universities are places of acquaintance with reality through the eyes of sciences, where 
students are immersed in the ‘intellectual life’ of those around them; they gain social experience 
through the mediation of more competent peers (Ilyash, 2008). If learning is seen as 
enculturation in all its forms, involvement in the culture of a community, whereby one acquires 
and takes possession of the culture, the set of habits, skills, methods and tools of a group, 
community or society (Lave and Wenger, 1991; Lave, 1997; Allal, 2001), then university life is 
an entry into the scientific community, into the world of science. This is what Prior and Bilbro 
(2012) called academic enculturation. Prior and Bilbro (2012) identifies three research directions 
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in the study of the content of academic enculturation. Our research is 
most closely related to linguistic-rhetorical studies, by investigating 
logical thinking among university students through different logical 
tasks. These tasks required the ability to recognise and understand the 
most commonly used logical syntaxes and operations, to understand 
the most relevant information, scientific context of the tasks.

In today’s knowledge-based society, the role of research and 
science has increased, so developing higher-order thinking skills 
of higher education students is a priority. In a broadened concept 
of scientific thinking critical thinking and understanding, 
epistemic understanding, research skills, evidence-based 
reasoning skills and contextual understanding are essential for 
students (Murtonen and Balloo, 2019). Students need to be able 
to select relevant information, make research-based decisions, 
understand the process of knowledge construction, assess the 
validity of information sources, and apply reasoning skills, i.e., 
critical thinking skills (Seppälä et al., 2020). These higher-order 
thinking skills besides technical, social and behavioral skills are 
essential for the 21st century’s citizens, because they are 
transferable across different subject areas and contextual 
situations, different jobs, occupations, and industries (Arum and 
Roksa, 2011; Avvisati et al., 2013; Shavelson et al., 2019). In recent 
decades more and more research has focused on the assessment 
and development of generic skills and competencies in higher 
education, such as critical thinking, problem-solving and complex 
reasoning (Shavelson, 2007; Nusche, 2008; Arum and Roksa, 2011; 
Tremblay et  al., 2012; Zlatkin-Troitschanskaia et  al., 2015; 
Shavelson et al., 2019; Braun et al., 2020; Tuononen et al., 2022). 
Basic logical operations are at the basis of these three 
internationally most studied generic skills.

Logical and critical thinking contribute to students’ 
understanding of different disciplines (Durand-Guerrier, 2003; 
Cresswell and Speelman, 2020; Sobhanzadeh et al., 2021). Drawing 
on some other researches Adey and Shayer (1994) emphasise that 
formal reasoning is needed in higher education, because not only 
natural sciences, but social sciences also require deductive logical 
thinking, knowledge of the process of causal reasoning with its 
sub-processes as exclusion and control of variables, constructing and 
using formal models and logical reasoning. Many aspects of students’ 
intellectual abilities are stimulated and developed during the school 
years, and the overall development of thinking, the correct use of 
logical operations is an important objective in mathematics education 
(Cresswell and Speelman, 2020). Basic logical operations allow us to 
carry out mathematical proofs and then draw further conclusions 
from them.

Formal logic and basic logical operations are important in 
mathematics and science, while in everyday life discussions we use 
informal logic. Before learning formal logic, we use informal logic of 
the language. „Conventions and norms of mathematical logic are 
clearly not inherent in everyday rationality or non-mathematical 
language” (Durand-Guerrier and Dawkins, 2020, p. 482). To be able 
to operate the norms and rules of formal logic in different contexts, 
it is primarily required to recognize the linguistic register in which 
we  have to think, because the semantic content, the mental 
representations evoked by the context, determine how we think about 
the given topic, how we interpret logical operations: according to the 
rules of everyday language or according to the rules of formal logic 
(Dawkins and Cook, 2017).

1.1. Our research

There are very few studies on measuring student performance in 
higher education in Romania. To fill this gap, we examined a very 
small slice of the content of academic enculturation in order to get an 
idea about students’ competences in basic logical operation skills and 
logical reasoning. Our research goal was to clarify what types of 
logical operations and tasks cause difficulties in interpretation and 
solving, and how much the context of the sciences influences the 
understanding and correct solution of problems. One of our research 
questions was whether the proportion of correct answers in different 
logical operation tasks depends on the scientific context in which the 
task is formulated or not. However, we also wanted to find out how the 
participants’ gender, age, their parents’ educational level, and  
involvement in teacher training influenced the success in 
problem-solving.

The Western Romanian region concerned is one of the ethnically 
and religiously most diverse peripheral regions of the country. 
Traditional values are highly valued in the region, the population is 
strongly bound to the area and the local community. Higher education 
institutions here are struggling to cope with the study-driven 
migration of youth to big cities’ elite universities and abroad, it is 
difficult to recruit strongly selected students here, so regional 
recruitment is typical. The emergence and growth of non-traditional 
student groups, coming from families with limited financial resources, 
lower social classes, and different cultural backgrounds have given rise 
to the so-called „third mission of higher education”: the wish to 
promote the cohesion of the diverse regional society (Kozma, 2010; 
Kozma and Ceglédi, 2010; Nyüsti and Ceglédi, 2012; Pusztai 
et al., 2012).

We conducted a conceptual replication study using the survey 
developed by Szarka et al. (2022), partially replicating their research 
and raising new questions. Also Slovakia and Romania are two Central 
and Eastern European countries, with very similar historical, cultural, 
and geo-political characteristics due to the ‘nationalization’ of teacher 
training (Kowalczuk-Walędziak, et  al., 2023) there are main 
differences not only in teacher education policies, but in the whole 
educational process. Both in the initial and the replication study 
we found peripheral regions, with young universities which emerged 
around the turn of the millennium as a result of the educational policy 
conditions of the post-communist period and the subsequent changes 
in the European higher education area (Kozma, 2010, 2022). These 
changes have led to the development of a similar student base in both 
regions, which makes them comparable. We have formulated two 
hypotheses to test the results of the preliminary research (Szarka et al., 
2022) regarding students’ performance in logical tasks embedded in 
different scientific contexts on a different population, within a different 
educational space.

H1: Students’ gender does not influence on the performance of the 
logical thinking tasks.

H2: Students’ age influences on the performance of the logical 
thinking tasks: older students perform better, than younger.

In searching for alternative explanations of the original studies’ 
results, two other hypotheses were formulated based on further 
literature review, as follows:
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H3: It is assumed that the educational level of the students' parents 
has an influence on students’ achievements in logical thinking 
tasks. Students of parents with higher educational levels perform 
better than students of parents with lower educational levels.

H4: Both the type of the logical task and the context of the task 
influence the effectiveness of the task solution.

2. Methods

Our study can be  identified as a conceptual replication study, 
whereas by design it replicates most of the methodological features of 
the original study (Aguilar, 2020; Star, 2021; Perry et al., 2022). To test 
whether the results hold beyond the boundaries of the original study, 
we used a so-called scaling out model of exploration (Aguilar, 2020), 
using a study population with different geographical and educational 
characteristics than the original study.

We used the same research design and in most of the cases 
we followed the same statistical processing strategy as the original 
study to ensure comparability of the data. However there were some 
aspects of the original study’s methodology we changed or added. 
To understand deeply the relationships between performance and 
the differences between logical tasks, we examined whether the type 
of logical operations or the context of the tasks were the 
determinants of performance. Compared to the original study 
we  examined the effect of parental education on student 
performance as an independent variable.

2.1. Participants

The data were collected online in November and December 
2022. The population consisted of undergraduate and master’s 
students belonging to the Hungarian national minority of two 
universities from the Western Region of Romania: the Partium 
Christian University (PCU) in Oradea and Babeș–Bolyai University 
(BBU), the Satu-Mare extension. Random sampling was used; 
students completed the questionnaire online in the presence of a 
university lecturer.

The survey was completed by 246 students: 196 (79.7%) 
participants were from PCU, while 50 (20.30%) participants were 
from BBU. 72.76% of the participants were undergraduate students, 
and 27.23% were master’s students. Distribution of students according 
to gender: 187 female (76.01%) and 59 male (23.98%). Distribution 
according to age: 217 participants aged 18–25 (88.21%), and 29 
participants (11.79%) older than 25 years. The majority of respondents 
(over 95%) study other disciplines than STEM: economics, social 
sciences, humanities, languages or arts, and preschool and primary 
school teacher training. The percentages reflect the range of subjects 
offered by the two institutions.

2.2. Instrument

As a research tool, we used an online questionnaire developed 
during the COVID by a research group in Slovakia (Szarka et al., 
2021, 2022). The questionnaire is divided into three parts: 

sociodemographic questions, different tasks for selected elements 
of propositional logic embedded in everyday life and four 
academic disciplines (STEM) contexts, and a rating of the tasks 
on a 5-point Likert scale. The variables related to the social 
background and demographic characteristics of the respondents 
(gender, age, parents’ highest level of education, and characteristics 
of the study programmes) were identified as independent variables 
in the survey. The dependent variables were the results obtained 
in solving the tasks requiring logical thinking, basic logical 
operations and basic mathematical knowledge. The test compilers 
(Szarka et al., 2021, 2022) used three different types of logical 
operations: set A: understanding some quantifiers as ‘at most/at 
least’; Set B: the negation of ‘at least’, ‘there is’, ‘all’, and finally Set 
C: reasoning: ‘if … then’, ‘therefore’. All three problem sets 
contained problems of the same type, but were presented in 
different contexts. The basic general logical reasoning skills and 
operations were tested in the context of everyday life, mathematics, 
physics, chemistry, and biology. Except for one biological task, the 
tasks were multiple-choice questions with a single answer. The 
biological task was a short-answer task from set C, where students 
had to complete the sentence, to continue the reasoning. Each 
item was rated on a dichotomous scale (right/wrong). For each 
correct answer, 1 point was awarded. As examples we present in 
the Appendix three tasks from the three different types of logical 
operations, each in different contexts.

The third set of questions (assessing the difficulty of tasks) is not 
included in the present study.

2.3. Statistical analysis

The statistical analysis of the data was realized with Excel and 
R statistical software. The tasks measuring logical operations were 
of nearly the same difficulty. To verify the reliability of the test 
we used Kuder–Richardson formula 21 (KR-21), which is a special 
case of Cronbach’s Alpha in which the items are binary variables, 
usually scored as 0 or 1, and the tasks are of nearly the same 
difficulty. Based on the KR-21 our test is reliable, our value is 0.7, 
and the results are consistent. In order to compare the standard 
deviation squares of different subsamples we used the F-test and 
Anova, and to compare the mean of subsamples, we used T-test 
for Two-Sample Assuming Equal Variance or T-test for 
Two-Sample Assuming Unequal Variance. Searching for 
significant correlations between parents’ educational level and 
students’ performance chi-square test was applied. In order to 
determine which variables determine the results more significantly 
(type of logical task or context), multiple linear regression analysis 
was used.

3. Results

From a maximum of 15 good answers the average test score 
for N = 246 participants was 8.12 (SD = 2.18). The median value 
was 8. The participants resolved correctly at least 3 tasks, and they 
resolve up to 14 tasks correctly. 54.12% of questions were 
correctly answered.
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3.1. Overall results based on the type of the 
logical operations required in the tasks and 
their context

Our results show that the difficulty of the task types, therefore 
the difficulty of basic logical operations differs as presented in 
Table 1. As every set of tasks is composed of 5 tasks of a kind, a 
maximum of 5 points could be achieved. In Set A tasks at least 1 
task was correctly resolved by everybody (13 students get 1 point 
out of 5), but in Set B, and C we found participants, who could not 
resolve even one of five negation or reasoning tasks. In Set B 47 
students achieved 0 points, which means 19.11% of students, in Set 
C just 1 student. Most of the perfect solutions were in set C, in the 
reasoning, and conclusion-making tasks: 48 students (19.51%) 
solved all 5 problems correctly.

The students completed correctly in the highest proportion the 
tasks set C which required reasoning (69.02%, 849 good answers), 
followed by the interpretation of ‘at most’, ‘at least’ (63.41%, 780 good 
answers), and at least the negation of ‘at least’, ‘exists’ and ‘for all’ 
(29.91%, 368 good answers). The Single-factor ANOVA shows that 
there is a significant difference in the success rate of solving different 
sets of tasks (F = 228.83, p ≤ 0.001), and negation of different 
statements including quantifiers such as ‘every/everyone’, ‘at least’, 
‘there are’ is the most difficult logical operation for students. The most 
difficult task was to negate the sentence with ‘at least’. Although, 
according to the rules of formal logic, a relatively simple situation 
from everyday life had to be negated (‘I have been to Prague at least 
6 times’), from 246 participants a total of 36 correct answers were 
received, giving a 14.63% success rate. The same low percentage of 
students (19.92%) negated correctly a sentence in chemistry context: 
‘2 of the elements in the periodic table are in the liquid state’.

Grouping the tasks by their context, we see that context plays a 
significant role in the interpretation of propositional logical operations. 
Table  1 presents the descriptive statistics of the tasks grouped by 
context. In everyday life context at least 1 task was correctly resolved 
by everybody (7 students get 1 point of 3), but in scientific contexts 
we found participants, who cannot resolve even one of three tasks. In 
the chemistry context 102 students achieved 0 points, which means 
41.46% of students. Most of the perfect solutions were in the biology 
context: 62 students (25.20%) solved all 3 problems correctly.

The tasks related to everyday life were solved correctly by the 
highest percentage of students (70.05%), followed by problems in 
biological (65.85%), physical (56.78%) and mathematical (49.86%) 
contexts. The tasks embedded in a chemistry context were the weakest 
performed (28.04%) by the students. The Single-factor ANOVA shows 
that there is a significant difference in solving problems related to the 
context (F = 97.31; p ≤ 0.001). There were two tasks related to everyday 
life that were solved correctly by more than 95% of the participants.

Looking at the overall score achieved by the students, it can 
be seen that it depends both on the type of logical operation used in 
the task and the context of the task. Using multiple linear regression 
and examining all the factors simultaneously, we find that the context 
of the tasks has a significant effect on the student’s performance, while 
there is no significance for the logical operation used (R-square value 
is 1, p = 0.00). From this we conclude that context has a greater effect 
on task performance than logical operation.

3.2. Results presented by gender and age

The sample is unbalanced in terms of gender due to the high 
proportion of students enrolled in preschool and primary school 
teacher training (See Table 2). To assess the differences between 
the results obtained in solving the tasks, an F-test and, a T-test 
were used, but there were no significant differences between 
males’ and females’ test scores, not even in one specific type of 
task or context.

The sample is unbalanced in terms of age, but represents the 
population of the examined Western-Romanian universities. As above 
an F-test and, a T-test was used to explore the differences between the 
specified age-groups. Table 2 shows the main descriptive statistics 
regarding the age-group’s achievement, and specifies two task types 
where there are significant differences. The understanding and usage 
of quantifiers tasks, were significantly better performed by younger 
students: the average of correct answers was 3.24 for younger students, 
and 2.68 for older students (t = 2.79, p ≤ 0.01). Although older students 
performed better in the other two types of logical operations, there are 
no significant differences. On the other hand, when the tasks were 
grouped by context, the older students performed significantly better 
on the tasks embedded in a chemistry context, which caused the most 

TABLE 1 Descriptive statistics of task sets and contexts (N  =  246).

Type of tasks Contexts of tasks

Set A
(A1, A2, 
A3, A4, 

A5)

Set B
(B1, B2, 
B3, B4, 

B5)

Set C
(C1, C2, 
C3, C4, 

C5)

Everyday 
life

(A1, B2, C4)

Mathematics
(A3, B5, C2)

Physics
(A2, B3, 

C3)

Chemistry
(A4, B4, C1)

Biology
(A5, B1, 

C5)

Mean 3.17 1.50 3.45 2.10 1.50 1.70 0.84 1.98

Mode 3 1 4 2 1 2 0 2

Standard 

Deviation
1.00 1.13 1.15 0.39 0.92 0.91 0.85 0.77

Minimum 1 0 0 1 0 0 0 0

Maximum 5 5 5 3 3 3 3 3

Success rate 63.41% 29.91% 69.02% 70.05% 49.86% 56.78% 28.05% 65.85%
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problems for the participants. Older students’ performance was 1.21, 
younger students’ 0.79 (t = −2.49, p ≤ 0.02).

3.3. Results presented by parents’ highest 
educational level

As an explanatory variable we used parents’ highest educational 
level. No significant correlations were found between parents’ highest 
educational attainment and students’ test scores for the three types of 
operational logic tasks tested. Concerning the contexts of the tasks, 
fathers’ educational level had no significant impact on students’ 
performance, but mothers’ educational level had. As Table 3 shows, 
students of mothers with tertiary education perform better than 
students of mothers with lower educational levels in all contexts. The 
largest difference is seen in the proportion of correct answers to the 
tasks embedded in the physical context: while students of mothers 
with tertiary education answered the questions correctly in 64.81% of 
cases, participants of parents with lower educational level answered 
correctly in 56.86% at most.

Grouping participants’ correct responses by their mothers’ highest 
educational level, using a chi-square test (χ2 = 61.67, p ≤ 0.001), 
we found a significant correlation between mothers’ higher education 
and better students’ performance in different contexts.

4. Discussion

The significance of the present study lies in the skill assessment 
methodology. There is a lack of literature on the basic logical 
operation skills of university students, although these operations are 
essential for critical thinking and scientific thinking in higher 
education. With our conceptual replication study, we focused on the 
comprehension of the relationship between logical operations and 
context, and the conditions that led us to the presented results. Except 
for a few minor differences, our results confirm the lessons from the 

Slovak studies by Szarka et al. (2021, 2022). Based on our new sample 
of research from another country, we can generalise the following 
findings: both the types of logical operations and the contexts of the 
tasks determine students’ performance. We can also establish the 
same order of difficulty in both countries based on the type of logical 
operations (reasoning, understanding quantifiers, negation of 
quantifiers) and based on the context of the tasks (everyday life, 
biology, physics, mathematics, chemistry). This suggests that both the 
type of logical operations and the context are determined by some 
immanent characteristics rather than by the educational systems. 
Regarding the examined logical operations some researchers find that 
understanding quantifiers and mainly negation of quantifiers is one 
of the most problematic tasks (Dubinsky and Yiparaki, 2000; Ferrari, 
2004; Ye and Czarnocha, 2012; Bardelle, 2013; Hazem, 2017). This is 
because some quantifiers have to be reformulated in a more formal 
language for comprehension, and students rarely encounter formal 
language before higher education (Mesnil, 2017), they are not 
familiarized with formalisations and visualizations to support logical 
tasks (Bronkhorst et  al., 2022). Students’ difficulties with the 
measured logical operations, and comprehension of concepts “can 
be related to their epistemological complexity or to their use in the 
classroom” (Mesnil, 2017, p. 217), to the lack of awareness of the 
importance of the mathematical language used in such tasks 
(Bardelle, 2013). Ferrari’s (2004) and Bardelle’s (2013) experiments 
prove that there is a typical mistake to ignore the differences between 
everyday registers and mathematical ones because of the overlapping 
and interference between some technical terms from mathematical 
language and everyday language.

One of the limitations of the study is the relatively small sample of 
students from universities in the peripheral border region, so the 
results are not representative of the whole country. Compared to the 
performance of students in Slovakia (Szarka et al., 2021, 2022), our 
students’ poor results are in line with the results of the PISA surveys, 
where Romania’s scores are well below the OECD average in all areas 
year after year (Lazar, 2021; Mirea et al., 2021; European Union, 2022), 
while Slovakia is much closer to the OECD average. The overall 

TABLE 2 Average test scores by gender and age.

Type of tasks Context of tasks Total 
score

Set A Set B Set C Everyday 
life

Mathema-
tics

Physics Chemistry Biology

Meal 

(N = 59)

3.05 1.59 3.32 2.08 1.58 1.66 0.71 1.93 7.97

Female 

(N = 187)

3.21 1.47 3.49 2.11 1.47 1.72 0.88 1.99 8.17

t −1.05 0.64 −0.90 −0.38 0.77 −0.38 −1.35 −0.46 −0.55

p 0.29 0.52 0.37 0.70 0.44 0.71 0.18 0.65 0.59

Between 

18–25 year 

(N = 217)

3.24 1.47 3.43 2.10 1.51 1.73 0.79 2.01 8.13

Older than 

25 year 

(N = 29)

2.68 1.69 3.62 2.14 1.41 1.52 1.21 1.72 8.00

t 2.79 −0.99 −0.84 −0.54 0.51 1.00 −2.49 1.89 0.31

p 0.01 0.33 0.40 0.59 0.61 0.32 0.01 0.06 0.76
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development of logical thinking is an important objective in 
mathematics education all over the world. The mathematics 
curriculum is divided into different areas and topics, and almost all of 
them aim to develop logical thinking. The areas vary from country to 
country, while in the Slovak curriculum for mathematics logic, 
reasoning and proof are separate areas, in Romania there is no explicit 
inclusion of such topics in the curriculum, and elements of logic, the 
logic of judgement are embedded in other topics. Learning 
mathematics and logical thinking also depends on the pedagogical 
practices, the content, and the methodology used by the teachers. The 
differences between the teacher training systems of these countries are 
measurable in terms of time, curriculum, and pedagogical, 
psychological, and methodological knowledge (Bordás, 2015; Nagy, 
2015; Luchenko and Yurchenko, 2023). In Romania, much more 
emphasis is placed on the scientific disciplinary training of teachers 
than on pedagogical-psychological subjects. These factors certainly 
combine to influence students’ scores on logical tests.

Neither age nor gender has a significant effect on test scores. Our 
results support researches showing that there is no significant 
difference between boys’ and girls’ performance in mathematical and 
logical tasks (Cassar and Musumeci, 2017; Ramírez-Uclés and 
Ramírez-Uclés, 2020). According to human capital theory the parents’ 
educational level, is one of the most important background factors in 
educational research on students in the peripheral area under study 
(Róbert, 2004; Pusztai, 2009, 2011; Ceglédi, 2015a,b,c, 2018; Pusztai 
and Ceglédi, 2015). Several studies have shown that the parents’ 
educational level, including the mother, is closely related to academic 
performance, especially students’ mathematics achievement (Davis-
Kean, 2005; Kodippili, 2011; Crede et al., 2015; Dixson et al., 2018; 
Hidayatullah and Csíkos, 2023). Our study demonstrated a strong 
positive relationship between maternal education and students’ basic 
logical operation skills.

The results show that the refutation or negation of quantitative 
determinants is one of the most difficult logical operations, regardless 
of the context of the task. The different results achieved in different 

contexts (difficulty in solving chemistry problems) indicate that 
students’ thinking is context-dependent and that many of them are not 
able to handle abstract logical inferences independently of context. As 
the majority of our sample consists of students from preschool and 
primary school education programme, testing and developing their 
elementary reasoning skills is important not only for their academic 
enculturation but also for their future work. The results suggest that a 
subject should be  introduced where these competencies in basic 
logical operation skills and logical reasoning can be practiced and 
developed. There is evidence that thinking skills (critical thinking, 
problem-solving) can be fostered in tertiary education (Saavedra and 
Saavedra, 2011) in theory-intensive programmes (Avvisati et  al., 
2013), using active and collaborative learning (Roksa and Arum, 
2011), problem-based learning (Hoidn and Kärkkäinen, 2014).
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TABLE 3 Distribution of correct answers by mothers’ educational level and percentage of correct answers from possible answers.

Mothers’ 
educational level

Everyday life Mathematics Physics Chemistry Biology Total

Lower secondary 

education

Success rate

(N = 50)

105

70%

74

49.33%

78

52%

39

26%

94

62.67%

390

52%

Upper secondary 

education, without 

baccalaureate

Success rate

(N = 74)

157

70.72%

106

47.74%

126

56.76%

67

30.18%

142

63.96%

598

53.87%

Upper secondary 

education with 

baccalaureate

Success rate

(N = 85)

178

69.80%

131

51.37%

145

56.86%

65

25.49%

174

68.24%

693

54.35%

Terciary education

Success rate

(N = 36)

77

71.30%

57

52.78%

70

64.81%

36

33.33%

76

70.37%

316

58.52%
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