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How can statistical analysis prove the existence of an
independent foreign language skill?
Ágnes Dévény1
The aim of my research was to prove that foreign language mediation is an independent
language skill that can be measured by specific criteria and as part of a foreign language
examination it contributes to a more complex assessment of the test-takers’ language
knowledge.
Besides other methods that are beyond the scope of this paper, the most important
part of the research was the descriptive and mathematical statistical analysis of the results of
the 18 examination periods covering more than 27000 test results from Budapest Business
School Examination Centre. I wanted to present in this paper how I used statistical analyses
to prove the existence of an independent foreign language skill.
My research verified my hypothesis that written mediation examination task measures
a segment of language knowledge independently; skills (subskills) appearing in it are not
present in other examination tasks. Foreign language mediation is an independent language
skill; therefore bilingual language examinations can measure skills that are not measureable
by monolingual examination systems.
Keywords: assessing foreign language competence, language testing, pedagogy

1. Introduction
Is foreign language mediation an independent language skill? Is it part of our
conception of language proficiency and a segment of the language learners’/users’
language competence? There have been heated debates in professional circles on the
role and function of mediation and the debates have not been settled yet (Szabari
2001; Bárdos 1997, 2005; Heltai 2001). Experts interpret and explain the concept of
mediation in many different ways and their opinions vary, reflecting the insecurity
of specialists in the field of bilingualism/multilingualism. Debates become even
more heated when experts have to decide whether a mediation task (e.g. written
mediation test) can be considered as legitimate language examination subtest (task)
(Klaudy 1984, 1986a, 1986b, 1990; Fekete 2001, 2002). The scientific investigation
of bilingualism/multilingualism in education and testing, as well as the interpretation
1
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gained about test format effects in this study do not provide a comprehensive
conclusion, further research is needed in the area, especially in two directions: how task types influence performance at different levels of proficiency,
and how task type effect is related to the conceptual and linguistic difficulty
of a reading text.
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It was also important whether task type and language use exercised any joint
effect on the participants’ performance. In the case of Test 1, the two variables
jointly did not show a significant relationship with the test scores although had a
significant effect on means separately (Table 7). This fact as well as the findings that
the MC format affected performance on Test 1 negatively and on Test 2 positively
indicate that task type and other factors may interfere.
Table 7. Tests of significance in relation to the Analysis of Variance for the joint
effect of task type and language use
Variable
Test 1
Corrected Model
Task type
Language
Task type*language
Total
Test 2
Corrected Model
Task type
Language
Task type*language
Total

F

Significance

Partial Eta squared

3
1
1
1
238

6.925
13.204
5.183
3.382

.000
.000
.024
.067

.082
.053
.022
.014

3
1
1
1
238

1.384
1.595
2.504
.243

.248
.208
.115
.623

.017
.007
.011
.001

df

Source: own creation

Statistics confirmed the expectations that the participants’ reading scores
would significantly correlate at the .01 level with their scores on the TOEFL papers
on receptive skills (r = .584). However, the overlap between scores was not particularly large, which indicates the distinctiveness of reading skills
5. Summary of findings

In the light of the results, it is obvious that the research hypotheses gained
partial verification only. The statistics showed that in most cases no significant difference was found. However, there were exceptions, both in the task
type and the language use comparisons, when the mean differences reached
the statistically significant level. Due to these mixed results, no general conclusions can be drawn.
Although results were not consistent, some of the findings strongly
suggest that test method variables may exert a joint effect with other factors
such as text difficulty or test takers’ characteristics. As the mixed results
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.080) showed that eight percent of the variation in test scores could be explained by
the different languages. In the case of Test 2 the non-parametric Mann-Whiney U
test also indicated significant difference (z = -2,054, Asymp. Sig.= 0,40) (Table 5).
This indicates that, at least in some cases, the language of the task had a decisive influence on the response.
Table 5. Test of significance in relation to the Mann-Whitney U test statistics of test
scores on the L1 and L2 versions of the MC tests
Test 1
1223.500
2819.500
-3.230
.001

Mann-Whitney U
Wilcoxon W
Z
Asymp. Sig. (2-tailed)
p<.05

Test 2
.1451.500
3662.500
-2.054
.040

Source: own creation

The third comparison focused on investigating the effect of task type. As the
English multiple choice version of Test 2 was slightly positively skewed, in this case
the Mann-Whitney U test was applied. Significant difference was found in one case
(Table 6): between the means of test scores on the SAQ and MC versions of Test 1
in English (t113 = 3.800, p < .001), with an effect size d = .72. Performance on the
SAQ test highly exceeded performance on the MC test. Task type explained 10 percent of the variation in performance (R2 = .105).
Table 6. Results of Independent Samples t test and Mann-Whitney U test to compare means from different test formats
Test

1

2

Version
English
SAQ + MC
Hungarian
SAQ + MC
Hungarian
SAQ + MC
English
SAQ + MC

Groups

t

df

Sig.
(2-tailed)

A+B

3.800

113

.000*

C+D

1.288

121

.200

A+B

1.201

113

.232

C+D

Z

-.682

* p<.001
Source: own creation
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When comparing the difficulty level of the tests, it was found that in the case
of the SAQ tests the difference between test means was significant at the p < .001
level, with Test 2 being more difficult for the participants than Test 1. However, in
the case of the MC tests: in one group it was Test 1, whereas in the other group Test
2 that proved to be significantly more difficult for the students. Questionnaire data
and group interviews seemed to suggest that the test takers’ insufficient language
knowledge did not allow them to choose the correct answer from the only slightly
different options provided in the MC items, which resulted in inconsistent testtaking behaviour. In spite of these results, positive correlation was found between
the students’ scores on the two tests.
Next, the English and Hungarian versions of the same tests were compared to
investigate native language use effect on test performance. Both the means and the
facility values showed that the Hungarian versions were easier and elicited higher
performance (Table 4) although in the case of the SAQ tests the difference did not
reach statistical significance at the .05 level.
Table 4. Comparative data about the SAQ and the MC tests

Group
N
M
Range
SD
Variability
Facility value (p)

Group
N
M
Range
SD
Variance
Facility value (p)

Test 1 SAQ
in English
in Hungarian
Group A
Group C
64
60
13.47
13.67
22
18
4.8500
4.7929
23.523
22.972
.5625
.5688
Test 1 MC
in English
in Hungarian
Group B
Group D
56
66
6.89
8.36
12
10
2.4913
2.4970
6.206
6.235
.4308
.5625

Test 2 SAQ
in English
in Hungarian
Group C
Group A
62
60
9.87
10.70
20
20
4.8332
4.8198
23.360
23.231
.4113
.4458
Test 2 MC
in English
in Hungarian
Group D
Group B
68
58
6.57
7.31
10
9
2.5934
2.5902
6.726
6.709
.4373
.4908

Source: own creation

In the case of the MC tests, however, the test takers performed significantly
better on the Hungarian version. The mean difference between the English and the
Hungarian versions of Test 1 was significant (t120=-3,245, p = .002), and there was a
medium effect size (d = .59) (Dancey-Reidy 2004). The adjusted R squared (R2=
930
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computed in a Rasch analysis, and were also compared in an analysis of variance
(F3,234 = .422, p = .737). The result showed that the groups were highly comparable
(Loch 2009b).
4.3 Analysing data from test results
Following the traditional line of Classical Test Theory (CTT), the scores were regarded as interval data and were processed accordingly. For the statistical analyses
the Statistical Package for Social Sciences software3 was used. As the procedures of
Item Response Theory (IRT) are recommended for much larger sample sizes, their
application was limited and complementary in the present study (Bachman 2004,
Baker 1997, Horváth 1997).
The test takers’ performances on the eight test versions were compared by using both parametric and non-parametric statistical computations because distribution
on one of the eight tests was slightly skewed. The procedures applied are shown in
Table 3.
Table 3. Statistical procedures employed in the data analysis
Type of analysis
Checking for distribution
Comparing means
(two data sets)
Comparing means
(more than two data sets)
Relationship between variables
Relationship among variables

Non-parametric tests
Chi-square
Wilcoxon test
Mann-Whitney U test
Kruskall-Wallis test

Parametric tests
Chi-square
Paired-samples t test
Independent t test
ANOVA

Spearman rank order correlation

Pearson product moment
correlation
Regression analysis
Univariate analysis of
variance

Source: own creation

Inferential statistics were run at three levels. First, Test 1 and Test 2 versions
were compared to see if they were the same difficulty level. Secondly, the English
(L2) and the Hungarian (L1) versions of the same tests were compared to check
them for language effect. Finally, the short answer question version and the multiple
choice version of the same tests were analysed to investigate task type effect. As the
four groups were highly comparable concerning language ability, group differences
were excluded from the possible reasons for potential differences.
3
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ecy Formula states the relationship between reliability and test length mathematically based on the assumption that the added items are of similar quality to other
items in the test. Using the Spearman-Brown Prophecy Formula it was possible to
calculate what the reliability of the MC tests would become if they contained the
same number of items as the respective SAQ tests. The formula says
rttn =

nrtt
1 + (n − 1)rtt

where, rttn = the reliability of the test when adjusted to n times its original length
rtt = the observed reliability of the test at its present length
n
= the number of times the length of the test is to be augmented.
By using the Prophecy Formula, in the case of Test 1, the estimated reliability
of the MC test version was α = .8148, which corresponded to the respective SAQ
test reliability (α = .8149). In the case of Test 2 the calculated reliability for the MC
test was α = .8082, which is also above the .8000 level. Although it was not possible
to lengthen the MC tests to that extent, using the Spearman-Brown Formula was still
relevant, and its results were reassuring. In an indirect way these results provided
information about the items and confirmed their appropriateness for testing purposes.
Besides considering the reliability of the tests, the means and the facility values (calculated from the means) were also considered (Table 2). The analysis of the
statistics helped to identify items which were particularly difficult or easy for the pilot population. By deleting problematic items it was possible to set the difficulty (facility value) level of the tests. After deletions, the item number of the SAQ tests was
set at 24.
4.2 Forming comparable groups of participants
In order to compare performances on different test versions and draw conclusions on
method effects, it was of crucial importance to set up four groups of participants,
and to ensure that the groups were equivalent regarding their language proficiency.
Two-hundred and sixty-seven first-year students participated in the Main
Study from Budapest Business School. On the basis of their TOEFL tests results
(Phillips 1990), the participants were arranged into four groups of comparable language proficiency. As raw scores might not be regarded as interval data, the scores
were converted by using the TOEFL Conversion Table. Then, the means and the
standard deviations of the four groups were computed (MA= .439.8, SD =63.6; MB =
440.7, SD = 61.4; MC =440.2, SD = 68.9, MD = 441.8; SD = 63.9), and the means
were compared using analysis of variance (ANOVA), which confirmed that there
was no significant difference between the group means (F3,234 = .168, p = .918), and
thus, the groups were comparable. In addition, the participants’ ability logits were
928
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4. Statistical procedures
4.1.

Validation of the main instrument

The validity of the tests was ensured in several ways. Besides qualitative methods,
the statistical analysis of test results in two pilot studies (involving 185 and 202 students altogether) and correlating test scores with TOEFL2 scores as a validated third
measure (concurrent validity) helped ensure the validity and the reliability of the research instruments.
The data from the tests were processed using SPSS software (Version 11.0).
Classical item analysis was carried out to calculate means, standard deviation, item
test correlations, and reliability coefficients. The purpose of the analysis was to gain
information about the tests as a whole, and to identify items for deletion or modification. Statistical results were expected to help validate the tests and decide which
texts and items could be included in the final test booklets for the Main Study.
Poorly performing items were identified and modified after Pilot Study I. Besides modifying the wording of the questions, new items and new distracters were
devised when necessary. After administering the tests in the second pilot stage, descriptive statistics and reliability analyses were carried out (Table 2). The results
showed that the reliability of the tests increased considerably. Reliability for the
SAQ test increased from α = .7399 to α = .8398, and for the MC test from α = .4327
to α = .6631 in the case of Test 2. In the case of Test 1, for the SAQ test it was α =
.8149, and for the MC test α = .7012. The lower reliability coefficients of the MC
tests were assumed to be related to the fewer number of items: the first version of
both SAQ tests contained 30 items, whereas the MC tests contained 16 items only.
Table 2. The statistical analysis of the tests in Pilot Study II
Test
Test 1 SAQ -E
Test 1 MC -E
Test 2 SAQ -E
Test 2 MC -E

M
21.98
8.25
18.87
8.45

Facility
value (%)
73.2
51.5
62.8
60.3

SD
4.8739
3.1057
5.6149
2.8559

Reliability
(Alpha)
.8149
.7012
.8398
.6631

Adjusted
reliability
.8148
.8082

Source: own creation

As reliability increases as items are added (Henning 1987, Csapó 1993), it
was assumed that the reliability of the MC tests would increase if the number of
items in the tests were increased to a specified length. The Spearman-Brown Proph2

Testing English as a Foreign Language - the most widely accepted English language test developed
by ETS (Educational Testing Service) US.
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- How does the use of the native language in task rubrics, test items, and
task completion influence reading comprehension performance in a short-answer
questions test and in a multiple choice test?
- How do short-answer questions and multiple choice items as task types
influence reading comprehension test scores when the task and the expected response are in English as the target language and in Hungarian as the native language?
3. Research method
The study compared the participants’ performance on two reading comprehension
tests including either short-answer questions (SAQ) or multiple choice items (MC):
one in English as the target language, and one in Hungarian as the native language.
Two sets of texts were selected, and four different tests were developed for each
text: a short-answer questions test with rubrics and questions in English and in Hungarian, and a multiple choice test with rubrics and four options in English and in
Hungarian. Thus, there were two sets of two texts and eight reading tests altogether.
Four groups of minimum fifty students each were involved in the research.
Each group completed two tests. The participants in the same group worked with the
same task type in the two tests, with language as the changing variable. Table 1
shows the groups and which versions of the tests they completed.
Table 1. The research matrix
Test 1
Test 2

Group A
SAQ test in
English
SAQ test in
Hungarian

Group B
MC test in
English
MC test in
Hungarian

Group C
SAQ test in
Hungarian
SAQ test in
English

Group D
MC test in
Hungarian
MC test in
English

Source: own creation

Statistical analyses were employed at three different stages of the research:
1. in the validation procedure of the main instruments,
2. in forming comparable groups of participants,
3. in analysing data from test results and from questionnaires.
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Test method facets are a set of factors that specify the actual method of the assessment procedure. They cover the following categories: testing environment, test
rubric, input, expected response, and the relationship between input and response
(Bachman 1991). Test method facets can be carefully designed and controlled in order to minimize their distorting effects on an individual's test results. As the present
study aims to investigate the effects of test method facets on reading comprehension
performance, the crucial facets are the facets of the reading text and the input. The
input includes the task and the use of L1 versus L2 in the input (and the expected response).
Several comparative studies have been conducted to investigate the effects of
task types and native language use on reading comprehension. In a recent study Liu
(2009) compares three task types and claims that gap-filling tasks have a significantly negative effect on test-takers’ reading comprehension performance. Other researchers are more cautious in their conclusions. Shohamy’s (1984), Wolf’s (1993),
and Gordon and Hanauer’s (1995) studies are particularly remarkable because besides comparing short-answer questions and multiple choice tests, they also examined the effects of native language use. Based on their findings it is clear that the
items or questions in the task provide additional information for the reader that may
help comprehension. The amount and the quality of this information may substantially differ in the case of different task types. Native language use in the items and
the expected response resulted in higher performance in each of these studies. However, due to weaknesses in research methodology the authors could not draw any
general conclusions. It is still not explained whether improvement in performance in
the studies was due to better understanding the questions, or to using the additional
information in the questions to better understand the text itself.
It is worth noting that, although many theoretical works discuss the criteria for
validation and reliability in detail (e.g. Bachman 1991, Bárdos 2002, McNamara
2000, Popham 1990), researchers rarely provide any information about the validation methods of the research instruments in their empirical studies.
2. Research questions
The broad research area of the present study is the investigation of how two testing
variables – task type and the language of task and task completion – affect reading
comprehension performance. The formulation of the exact research questions was
based on the taxonomies in the literature (Alderson 2000, Urquhart-Weir 1998) as
well as the findings of a teacher’s questionnaire (Loch 2007, 2009a) and the statistical results of a Pilot Study including 185 participants. Two task types, short-answer
questions (SAQ) and multiple choice items (MC), were selected for comparison in
the Main Study. Thus, the main research questions focussing on the mutual relationship of task type and language use, were formulated as follows:
925
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How do test methods affect reading comprehension test
performance?
Agnes Loch1
The paper describes how statistics were employed in language testing research to explore
the effect of two test method variables of foreign language reading comprehension tests on
test takers’ reading comprehension performance. Statistical procedures were applied at
three stages of the research: in the validation of the main research instruments, i.e. the reading tests (1), in grouping the participants into four comparable groups (2), and in analysing
the participants’ test performances on two reading comprehension tests (3).
Statistics and qualitative data analyses show that task type and native language use
as test method variables, rarely have a statistically significant affect separately, but may
rather exert a joint effect on performance.
Keywords: language testing, test method variables, test method effect

1. Introduction
The research explores the effect of two test method variables of foreign language
reading comprehension tests - task type and native language use - on test takers’
reading comprehension performance. The aim of the investigation is either to support or to reject the hypothesis that neither task type nor native (L1) or target language (L2) use influences reading comprehension performance significantly if the
tasks target the same construct.
As communicative competences cannot be measured in any other way than by
observing an individual’s language performance, which is supposed to reflect the
underlying competences, it is essential to consider all the possible factors that, besides actual reading comprehension ability, may influence performance and test results. Bachman (1991) sets up three categories to classify these contaminating factors: personal attributes (e.g. age, gender, occupation), test method facets (e.g. task
type, dictionary use), and random factors (e.g. weather conditions, the test taker’s
physical or emotional state). Personal attributes and random factors are beyond the
control of the examiner whereas method facets can be manipulated to make the assessment procedure and the results valid and reliable.
1
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syllabus accordingly. We should consider what and how we teach in order to make it
easier for the students to acquire the necessary knowledge. We should transfer ‘usable’ knowledge: one that makes it easier to learn the material of the special courses
of their own profession.
References
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must be acquired till the end of the semester. With the questionnaire, the students
could put it into words more accurately with which part of the course material they
have more problems, and to what would we need to devote more time.
We cannot neglect to determine the students’ workload. In the future, this
should be taken into account and should be reviewed constantly. A circular investigation should be started, which I represent in the following figure.
Figure 5. Determining the load and task of the students
I. Module/course unit (number of credits/learning time)

IV. Adjustment
of the unit according to either the number of credits or
the teaching
activities

II. Planning the
teaching activities/determining the
learning time

III. Examination of the effective
learning time

Source: Kadocsa (2004)

With this method, we receive a constant feedback from the students, by means
of which we can redistribute the course material so as to make it more achievable for
the students.
The results of the national test surveying the students should be assessed not
only by us, instructors. The experts and politicians, who develop the recruitment system and determine the recruitment scores, should also draw the conclusions. Unfortunately, in many cases we should draw the conclusion that the scores achieved by
the students do not reflect their real knowledge.
5. Summary
We should continue the trend that started in the country and at our College. We
should take into account the students’ knowledge and learning skills, and form the
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Figure 4. The summarized data of the national test
Relationship between the marks for the national test and the recruitment score
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Marks for the national test

Source: Radnóti (2010)

Unfortunately, now we know what we have only suspected: that the knowledge of
students coming from high school is less and less. My hope is that, due to this test,
we become more aware of the knowledge of the students, and by using our experience we can make the syllabus and our teaching methods better.
In the Engineering Mathematics course, the practice lessons and labs allow us
to avoid the frontal – instructor centered – teaching methods, and to bring forward
practice oriented – student centered, knowledge-based – methods supporting individual work.
In the future, we intend to strengthen the changes that we have already started,
with the involvement of students. Within the framework of quality assurance, we already surveyed the students at the end of each semester. We asked for their opinion
of the course and the instructors. We would like to make a questionnaire in which
we can measure also the success of the course. Among the types of questions, there
would be ones aimed at the required goals of the training, at gaining skills, and at the
time necessary for acquiring these skills.
With this questionnaire, we would get better feedback on how effectively we
teach. We could make it more effective with reorganizing the quizzes. Quizzes and
tests provide information on the knowledge of the students, but there are skills that
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fellow instructors recorded the results in a centrally prepared Excel sheet, and sent it
back for process. Peer comments on the results of a centrally prepared and recorded
in an Excel table, they were sent back for processing.
The test consisted of 12 multiple-choice questions, two exercises about formulas and three computational problems.
A very high percentage of students dealt only with the multiple-choice questions. They did not touch the two exercises requiring the knowledge of formulas, or
used only basic formulas and did not care that they used the formulas with data different from those given in the exercises.
The third part contained the computational problems. Only ten percent of the
students dealt with the last part. Even among those who made an attempt, only a few
got maximum marks for them, many listed only the data gathered from the text, and
made no real work.
In general, we could find numerous types of errors in the solutions.
In Figure 4, a diagram containing more than 3000 data is shown. Note how
much the marks of this test and the students’ recruitment scores are unrelated. I
made a correlation calculation from the data where it was 0,723. One can see from
the correlation coefficient that there is a correlation between the results of the
qualifying examination and test but it isn’t a strong connection.From the fact that
someone had a high recruitment score does not follow that they got good marks on
this test. Unfortunately, it seems that, among those with recruitment score between
300 and 400, we can find all the kinds of marks from the lowest to the highest. A
question is raising that the process of the marticulation or perhaps the measuring
isn’t good. The Cronbach alpha of the measuring was calculated by the authors
(Katalin Radnóti) which was 0,88 and this is a real good value. This confirms that
hypotesis that the process of matriculation have to revise.
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practice lessons and the laboratory exercises. We started the practice lessons with
probability theory as before, but from the 9th week we continued with linear algebra,
and mathematical statistics was transferred to the labs. Due to the change, we did not
need computers on the practice lessons.
We decreased also the number of quizzes. There were three quizzes in practice
lessons (on weeks 4, 9, and 14), and two quizzes in labs (on weeks 7 and 14); each
for 20 marks. Hopefully students can achieve better results after this step (DF5
2009).
3.1.

The future

Unfortunately, the lack of knowledge brought from high schools should be taken
into consideration. It is therefore necessary to assess the knowledge of first-year students. This is necessary not only because of the course “Technical Mathematics”,
but also for the prerequisite courses Calculus I and Calculus II.
3.1.1. National survey
Due to the initiative of the Budapest University of Technology, this year was the
first one in which a standardized assessment test has been written on a national level.
The objectives of the 2009 test:
- To examine the knowledge of the students entering higher education, and
determine if it satisfies the requirements of their chosen degree programs.
- To investigate whether the recruitment score provides sufficient information on the student's knowledge?
- To verify our former conclusions, and support them with further empirical
data.2
Execution of the examination:
The students wrote a sixty minute test during registration week; that is, at a time
when the higher education institute had not yet “interfered” with their training. We
at the College of Dunaújváros could have the test been written on September, 3rd
with 500 first year students. The thing that the people preparing the test had in mind
during their work was to examine the knowledge of the students important for higher
education and necessary for the students’ successful advancement. The test mapped
especially the knowledge learnt in and brought from high school.
The questions were chosen centrally, and a solution with detailed instructions
for markers was also enclosed to make marking as uniform as possible. Each institution itself organized the test and its marking, following the central instructions. Our
2

http://members.iif.hu/rad8012/index_elemei/kriterium.htm
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2007/2008 not only B.Sc. students could take it, but all others who were not able to
fulfill the course requirements for at least one of the predecessor courses (Probability Theory, Mathematical Methods and Mathematical Statistics). The following rule
was introduced: Those who could not pass in the predecessor courses may pass by
passing in the new course. In this way, the number of students taking the course increased dramatically.
Despite the large increase in the number of students, the improvement in the
quality of the grades is clearly visible. The number of students with grade ‘failed’
decreased, the number of the other grades increased. This increased number thanked
to two things – on the one part the semester repeaters are increase the number – the
another part is that those students who are in the conventional training should take
up this subject instead of the older subjects which they don’t completed.
Taking into account the fluctuation of the number of students, we can observe
a slight decline in the number of students who passed, but after reaching a balance
state, we can immediately see an improvement. According to the structure of the
subject they could easier completed the curricular. In the last two semesters again
there has been a decline. From what I can see the cause of it is that the students are
“accommodate” to the new requirements and as they see to complete the subject
easier than expend less time to learn it. Analyzing the dispersion of the marks we
can see that the highest was 0,26 in the first semester, the lowest dispersion we got
from the II. Semester of 2007/2008 which was 0,15. In the last semester which I
investigated (I. semester in 2008/2009) I counted 0,22. This value gave exactly the
average of dispersions. The data for the last semester are highlighted in the graph.
We can notice that it is close to the mean values of the number of grades in the previous semesters. Fortunately, even though minimally, but the ratio of students getting ‘failed’ has decreased. The number of students getting ‘satisfactory’ has more
than doubled, but, unfortunately, there has been a significant decrease in the number
of better grades.
Among the causes of this decline, a major problem is that the students bring
less and less knowledge from high schools. There are more and more students in
higher education, and thus their level of knowledge varies on a large scale. We can
do nothing else but get adapted to this new situation and shape and re-form the
course syllabus so as to be able to transfer the required knowledge to the students.
We have to take into consideration that some parts are omissible from the curricular
or not and/or maybe we teach it according to the base of the actual theme. The
students know less but this knowledge is certain.
4. The attempts made to improve performance
In the first semester of the academic year 2009/2010 we made a try with a new syllabus. We did not reduce the course material, but re-distributed the topics among the
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Table 5. Summary of the five completed semesters
failed
(1)
Semester 1 2006/07 0,55
Semester 2 2006/07 0,68
Semester 1 2007/08 0,561
Semester 2 2007/08 0,433
Semester 1 2008/09 0,66
Semester 2 2008/09 0,587

satisfactory (2)

mean
(3)

0,3
0,2533
0,338
0,293
0,139
0,287

0,1
0,0533
0,0878
0,21
0,129
0,095

good
(4)

excellent total number
(5)
of students

0,03333 0,016667
0,0133
0
0,0135
0
0,051
0,013
0,047
0,019
0,022
0,007

60
75
148
157
108
139

Source: own creation

I graphed the data in the following figure to make it easier to compare them to one
another.
Figure 3. The graphs for the last five semesters

Source: own creation

The ‘total number of students’ column shows that in the first academic year
the course was taken only by a small number of students. The reason for this is that
in that academic year only B.Sc. students were allowed to take the course. In year
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Figure 1. The graphs for Semester 1 of year 2005/2006

Source: own creation

Figure 2. The graphs for Semester 2 of 2005/2006

Source: own creation

3.1 The results of Technical Mathematics
The course requirement is fairly complex, and hence the fulfillment of the course
depends on various factors. In the next section I compare the grades of the students
obtained since the introduction of the course.
For the course “Technical Mathematics” the five completed semesters give
the base for comparison with the predecessor courses:
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Table 1. Grade credits of students in Semester 1 of 2005/2006
excellent total number
Semester 1 of failed satisfactory
mean (3) good (4)
(2)
(5)
of students
year 2005/2006 (1)
Mathematical
Methods
159
138
80
39
24
440
Mathematical
6
12
12
3
0
33
Statistics
Probability Theory 126
153
126
95
48
548
Source: own creation

Table 2. Grade credits of students Semester 2 of 2005/2006
total number
Semester 2 of failed satisfactory
mean (3) good (4) excellent (5)
(1)
(2)
of students
year 2005/2006
Mathematical
Methods
20
521
217
165
74
45
Mathematical
Statistics
13
39
18
6
6
82
Probability
60
583
Theory
115
172
138
98
Source: own creation

One can clearly see that the courses were attended by different numbers of students. Thus the courses could be compared only with some difficulties. Therefore, we
show the next graphs with the same data, but now in terms of percentage (with respect to the total number of students) for each course.
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2. The introduction of the course Technical Mathematics
The course Technical Mathematics was introduced in the academic year 2006/2007.
This course is one semester long and it contains those subjects which are thought
separately: Probability Theory, Mathematical Methods, Mathematical Statistics. The
course is composed of lectures of two hours or two-times-two hours per week (15x2
hour lectures on probability theory and statistics, 4x2 hour lectures on linear algebra), furthermore two-hour practice sessions per week (8x2 hour practice sessions on
probability theory, 7x2 hour practice sessions on mathematical statistics, and 12x2
hour computer lab sessions (DF1 2006, DF2 2006, DF3 2006,).
2.1 The aim of the module “Technical Mathematics”
The main aim of the module is that the students are cognizing and acquiring the
technical and practical bases of the applied mathematics subjects (linear algebra,
probability theory, mathematical statistics) on such level which is indispensable for
the investigation of the special subjects.
Through the using of MATLAB conceived as an aim to cognize an up-to-date
mathematical software package. By the help and use of it many - related to the fields
of linear algebra, analysis, and numerical methods- mathematical exercises should
solve.
I won’t detail the weekly exchanging and scheduling of the subject cause in
2008 I wrote it down in my gossip which issued in the publication of the Weeks of
Science Conference at the College of Dunaújváros (DF4 2008, DF5 2009).
3. Experience
The fulfillment of the course depends on several factors, the course requirement is
rather complex. In the next part, I introduce the average grades in the semesters before and after the introduction of the new course structure. I consider the academic
year right before the introduction of the new course as the base for the comparisons
for the old courses. In the following tables I summarize the distribution of the
achieved grades for both semesters from that year.
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The preliminaries and introduction of the course
“Technical Mathematics”, and the examination of the students’ workload
Krisztina Lászlóné Kenyeres1
The course Technical Mathematics was introduced during the academic year of 2006/2007
at the College of Dunaújváros. I compare the course with those courses taught at a time period preceding the introduction of the new course. I examine what kind of changes happened
in the average grades by contracting several courses and forcing the students to accomplish
a similar course curriculum within a shorter time period.
With statistics, I illustrate the success of the course. I examine the syllabus of the
course in terms of its achievability, and investigate and analyze the students’ workload. With
the help of the analysis of the results of the students – the ‘learning outcomes’ –, I search for
solutions and compensations to provide better achievability of the course. At the time of this
lecture I can present only a summary of the results of the national survey carried out during
the Fall term, I supplement it later with the results themselves, which are connected to the
topic of my future Ph.D. thesis.
Using the viewpoint of ECTS, I examine the structure of the syllabus, and propose innovations in methodology.
Keywords: Technical Mathematics, Learning Statistics, examination of students’ workload, national survey

1. Introduction
I examine the kind of changes occurred due to the merge of several courses into one,
and due to the fact that the students had to complete this course during a shorter time
period.
I examine the syllabus of the course in terms of its achievability, and investigate and analyze the students’ workload.

1

College of Dunaújváros.
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pertinent to misdemeanor statistics if we talk about criminal statistics, but we will
not touch upon further questions of this problem in this current article.)
Summing up, it shall be pointed out, if we properly apply the methods of
criminal statistics and then our efforts amount to a much clearer picture on the status
of crime; also -- more importantly -- we can enable students to integrate their
knowledge by having an objective system at their disposal to refer to. This system
should be based on accurate measurements, compiled in a way meeting strict
requirements, in order to make possible the understanding of criminal legal matters
e.g. why certain crimes will be classified as life threatening assault and battery and
why not as attempted murder.
Criminal law without criminal statistics is blind and criminal statistics without
criminal law is pointless. - said Prof. Hans-Heinrich Jeschek. We could agree with
his assertion on criminology, applying it to criminal statistics. The two fields cannot
exist without each other, and their close relation is important for the different
methods of criminal statistics help the development of the complex legal thinking
needed for those interested in criminal law to become the best professionals
possible. Criminal statistics has several methods that cannot be fully applied without
sufficient knowledge on the basics of criminal law, on the other hand, however, we
have to consider those areas as well that are perfectly compatible with the dogmatic
system of domestic criminal law.
These areas and methods shall be inserted in the current materials of legal
education with intent of an extended application, and they shall also be applied in
the course of seminars and lectures as well. The major fora shall also be better
promoted where those interested can find statistical data and broaden their
knowledge on certain aspects of e.g. criminal law. As a last point of interest, it is to
be emphasized as a pivotal advantage that this branch of statistics could put those
interested in possession of not only domestic but also European and international
information. In light of the all-reaching integration these days, this could only serve
to the benefit of the students and might lead to several different advantages for them
in the course of their professional life.
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Figure 15. Crimes against property within publicly prosecutes patent crimes
compared to the total of other crimes 1990-2008
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Source: http://portal.ksh.hu/pls/ksh/docs/hun/xstadat/xstadat_eves/tabl2_08_02i.html (in
Hungarian)

Compared to the number of publicly prosecuted patent crimes, the rate of crimes
committed against property was the highest (78.39%) in 1992. However, regarding
the rates, with respect to the total of crimes committed (600.621) and also within
this, the crimes against property (457.188) those were the highest in 1998. After
1998, a significant decline can be experienced. Analysis of these numbers might
raise several questions in the students, regarding the emphases of the curriculum,
and the importance of certain crimes. If these data are examined and used correctly
by an expert in criminal statistics, it leads to objective insight, into the proportions of
patent crimes.
Further analyzing the diagram above, we can only indirectly conclude, that in
terms of crimes against property, the significant change in the statutory limits of
value (increasing from 5.000 HUF first to 10.000 HUF, then to 20.000 HUF) had
some effect on the numbers. (NB the peak points overlap with the dates of the
changes in the statutory limits of value.)
This means, that crimes against property, not exceeding these limits of value,
will not be governed by criminal law anymore, but by the law of misdemeanors.
This of course leads to their incorporation in misdemeanor statistics, instead of
criminal statistics. Pursuant to this, there appear to be fewer crimes included in
criminal statistics, which the government comments, as a success in crime
prevention. However, following from my arguments, this was clearly not the case, in
light of the right interpretation of the numbers. It would be worth examining, how
the analysis of criminal statistics disregarding misdemeanors, appears in criminal
politics. [E.g. if we consider, that criminal statistics does not confirm the emphasis
put on homicide (including murder and manslaughter) in the course of criminal law
education.] (NB Following from the above, it is quintessential to deal with data
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Figure 14. Patent (discovered) crimes (publicly prosecuted) 1990-2008
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If we analyze the previous table, from a different aspect, we find that the
number of crimes against property significantly exceeds the number of all other
types of crime:
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In terms of the „specific provisions” of the Criminal Code (part of the fifth semester
curriculum) there are many more opportunities to apply criminal statistics. Law
Enforcement agencies, courts and executive organs might conduct parallel research
and surveys on the cases in their respective jurisdictions. Since we have no
knowledge on the exact extent of crime, these analyses are of great value serving as
primary guidelines in getting to know domestic law enforcement efforts. Why could
this be important? It is, mostly, because the number of law books on „specific
provisions” applying statistics in explanatory materials is even smaller than that of
„general provisions” law books in the same respect (Nagy 2009, Balogh 2008,
Belovics et al. 2007, Blaskó et al. 2008, Blaskó et al. 2006, Erdősy et al. 2007, Fehér
et al. 2001).
While studying special provisions, students get to know different facta of
crime and become able to analyze these in detail to the fullest extent. However, this
means nothing more to them than a mere aggregate of statutory articles, paragraphs
and subsections and only a few of them will be able to see the ’big picture’: the
system of these provisions and the different elements of those, for the first time.
Statistics can help them and the others to tie the dots and provide practical aids for
their understanding of the dry statutory language with data based on real life
examples. How exactly would this be possible?
In Hungary, the material covering “special provisions” starts with the
introduction to crimes against persons, which is the part of the material that shall be
the most emphatic in the course of criminal law studies. However, if we step out of
criminal law onto the field of criminal statistics and compare the number of crimes
against persons to all crimes committed; we find that their share, compared to the
whole, is virtually insignificant: it is closer in its rates to the rate of traffic crimes,
which is a smaller and less emphatic part of criminal legal education. I would like to
point out the detrimental effects of mass-media in this respect that leads to
exaggerating occurrences of murder, bodily injury, kidnapping.
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Figure 12. The ratio of suspended sentences of youth offenders to the aggregate
number of imprisoners
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Figure 13. Numbers of sanctions against youth offenders
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Figure 10. Change in the number of life of crimes punished by life imprisonment
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Source: Hungarian Statistical Yearbook, 2007

Statistical methods presented hereinbefore seem useful in representing the
actual status of youth offenders as well.
Figure 11. Number of imprisonments against youth offenders
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Figure 8. Crimes punished by incarceration and the number
of sentences suspended
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Figure 9. The number of persons sentence to incarceration
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The number of perpetrators, who have been sentenced to life imprisonment, is
significantly low. The following diagram shows the changes in the numbers from the
year 2000.
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Figure 7. Principal penalties 2000-2007
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The rate of principal penalties and the proportion of the types of penalties have to be
taken into account from several points of view. We can find herein useful
information on how and why they change in Hungary, and this is also helpful in
international comparison. However, based on international treaties, it is an obviously
declared goal that the use of imprisonment shall only be exceptional; while
examining the rates of incarceration the much-anticipated decline cannot be
experienced (Nagy 2005). In light of this liberalization: (i) the number of those,
sentenced to imprisonment (the execution of which was suspended), and (ii) the time
of punishment, in case of punishments involving incarceration show the following
tendencies:
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(On an adjacent note, we also have to mention those institutes that conduct
surveys of public opinion that provide feedback to law enforcement agencies as to
their activities by asking collecting relevant data from the public.)
8.

The Appearance of Criminal Statistics in Substantive Criminal Law

As for the importance of criminal statistics in legal education, in the following I
would like to point out the role of statistics in legal education and its current status at
my University. I will use comparison of teaching materials at different domestic
universities as an explanatory tool for my reasoning, and will also refer to domestic
criminal law when pointing out areas that lack statistical basis in education.
Students at the University of Szeged, Faculty of Law familiarize themselves
with the basics of statistics right in the first semester and they can broaden this
knowledge by applying the basics in optional courses of the curriculum throughout
the remaining four years of their studies: they can choose to learn -- among others -justice and criminal statistics as well. On the other hand, introduction to substantive
criminal law is part of the third semester’s curriculum, where students first learn
about the „general provisions” of the domestic Criminal Code (criminal law). It is
noteworthy at this point that a significantly low percentage of the currently used law
books on „general provisions” apply statistical data as means to support statutory
texts in spite of the fact that there are certain chapters that allow; moreover, call for
the application of criminal statistics (Földvári 2006, Bárd et al. 2002, BaloghKőhalmi 2007, Belovics et al. 2006, Nagy 2008, Görgényi et al. 2007). One of such
domains is e.g. „the Doctrine of Criminal Law Consequences”, which -- among
others -- gives a distinct overlook on the trends in the numbers of principal penalties
domestically. (See: Diagram 1)
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legislators, courts and professors when preparing laws, verdicts and or teaching
strategies, or in every other aspect of day-to-day life.
The integration efforts of Hungary towards the EU were manifold both before
and after 2004. Legal integration is one of many and has several branches, one of
which is criminal law. Seeing through the integration in criminal law could be to a
great extent assisted by examining and evaluating criminal statistics, but this field of
statistics is not only important in this respect. The role of education is also to be
stressed here: statistics (i) help students gain a more comprehensive outlook on the
different fields, areas of law, (ii) help them achieve an integral practical knowledgebase as part of the University studies. That is why statistics must be taught in
connection with main subjects in the curriculum, along with several other branches
of social sciences, this way helping the students develop a complex legal way of
thinking.
In the following, I wish to comprehensively present the place of criminal
statistics in legal education, primarily with respect to substantive law. I will discuss
the possibilities of its practical application -- while presenting the current status of
criminal law in Hungary --, with particular focus on stressing the areas where
statistics should be applied with increased willingness and frequency.
7.

Short Outlook on the Current Situation

The Statistics Act, No. XLIV. of 1993 is safeguarding the principles referred to in
the introduction and guaranteeing the accuracy and professionalism of the data
collected. It contains provisions on the methods and goals of statistical datacollecting and on the organizations that are authorized to collect data for statistical
purposes. As for criminal statistics, the 59/2007 (XII.23.) Order of Ministry of
Justice and Law-Enforcement serves as a unified code for both law enforcement and
prosecutorial statistics. Law enforcement agencies and the Prosecutor’s Office are
not just entitled but also legally obliged to continuously collect such data and
compile criminal statistics periodically.
The appearance of the Internet and the introduction of different information
systems and databases had a beneficial effect on all different areas of criminal
statistics. Collecting and systematizing data became significantly quicker, and the
results of the statistical analysis are only ’one click away’ for those interested. The
bodies mentioned above conducting statistical surveys shall forward their findings to
the Statistical and Analytical Division of the Ministry of Justice and Law
Enforcement’s Criminal Policy Secretariat (Igazságügyi és Rendészeti
Minisztérium, Büntetőpolitikai Szakállamtitkárság, Statisztikai és Elemző Osztály)
who is responsible for publication of these data at crimestat.b-m.hu, also known as
the Hungarian Criminal Information System, a website, which contains up-to-date
domestic law enforcement information and is accessible to anyone.
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because of divorces than new marriages are made. In 2008 73.800 people widowed
and 40.100 got divorced. Since this process is stable, the consistency population
based on family status changes considerably.
Since 1999 the number of single people has increased from 20.3 % to 31.7 %
and the number of divorced people from 7,4% to 10.5%. Parallel with this the
number of marriages has decreased from 61.2% to 46.5%. During the past few years
it can be witnessed that among the population of the age of 15 and above married
people are in minority. Since 2004 less than half of the adult population is married
(KSH 2007).
Such an introduction was indispensable in order to be able to comprehend the
importance of statistics, and the help it can provide in practice. Now, we would like
to point out some implications relevant to the use of statistics in legal education, as a
basis for practical applications, through the lens of criminal statistics.
6.

Criminal Statistics in Legal Education. The Example of Criminal Law.
“The only statistics you can trust are those you falsified yourself”
(Sir Winston S. Churchill)

We have to admit: Churchill’s slightly cynical motto is of perpetual truth. There
might be some who nod understandingly hearing it; others might raise their voices
anxiously finding its content offensive. However, it is an undisputable fact that the
result of statistical analysis can always be approached from two angles: Truth of
Falsehood.
It is of utmost importance that every research domain be examined, analyzed
objectively, with the most accurate state-of-the-art methods possible and that the
adequate conclusions be drawn from the research. This is true especially these days
when -- in an extent never seen before -- chaos and pessimism characterize public
opinion in economic and social terms.
Why exactly is it important to abide by this supreme moral-ethical law? If one
does not abide by this principle then Churchill’s words might come true as abusing
data leads to chaos and pessimism detrimental not only to the individual but to the
collective as well. On the other hand, however, this moral compass should be used
as a mirror in order to provide answers for certain questions.
Modern day statistics are much appreciated and used in every aspect of
research. Its methods shall not only provide accurate information for domestic users,
but also for international users and statistical data has to comply with requirements
set forth by the Eurostat and other international organizations. Given these
requirements, data is collected, treated and processed from the public and private
sector professionally and adjacent analyses, evaluations provide useful help to
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Out of 100 labor contracts 92 indeterminate contracts were made in 2008 in
Hungary. Out of the low number 8 determinate contracts 5 were made for men and 3
for women.
5.

Family Law

The responsibility of the family is to secure the continuity of human race, giving
birth and raising children as long as they take their places in the society. The most
important legal foundation and basis of the family is the marriage regulated by the
family law, which is a voluntary alliance of a man and a woman (Hegedűs 2006). Its
importance can be expressed with one number. In 2008 with 40.000 more people got
married than the previous year. Unfortunately we can say the same about the
marriage property law. In 2008 25.000 marriages ended (Gyémánt et al. 2005).
Figure 6. Marriages and divorces from 1960 through 2008

Source: www.ksh.hu

The diagram shows well the changes of the image of marriage, value judgment, and
lifestyle of the society. The 44-46 thousand marriages made at the turn of the century
do not reach the number of marriages made in the 70’s that was 90-100 thousand.
The number of marriages made in 2008 is below the previous years with 1.8 percent
–apart from the I. World War- it was the lowest in the 130-year-old history of
peoples’ moments. The rare marriages and frequent divorces hard hit the scale of
marriages (Kőrös 2007). Invariably more marriages end with becoming widower or
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Figure 4. Labor cases and the number of employment
(from 1998 through 2008)

Source: www.ksh.hu

One may ask why did the number of labor cases increase between 1999 and 2005
while the number of employment did not change significantly. Law students have no
time to be absorbed in all those fields of life which regulations and norms they
study. In this case the greatest help is statistics with its numbers and diagrams that
shows the most important characteristics of the social relations regulated by a given
branch of law (in case of labor law for example the average wage, the number of
unemployed people’s cases).
Figure 5. Labor contracts based on duration in 2008

Source: Ministry of Labor
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Figure 3. Number of business organizations in 2008

Source: www.ksh.hu

The number of joint stock corporations is relatively low beside the two ruling
company forms, but it doesn’t reduce the importance of it.
4.

Labor Law

Law students will feel the importance of studying labor law on themselves when
they have labor dispute with their employer. Students having their parents support
do not really feel the usefulness of labor law. In case of facing the number of labor
law cases they will study Labor Code with bigger interest (Berki 2008).
Based on the first quarter of 2009 labor force survey between the age of 15-74
4.167 million people appeared on the labor market. Among these 3.764 people were
employed and 403.000 were unemployed. On national level the average net income
was 121.400 HUF for blue-collar workers the average wage was 89.400 HUF and
for intellectuals’ the average wage was 154.200 HUF.
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Figure 2. Duration of prosecution at local courts
(finished in 2008 civil cases)

Source: www.birosag.hu

3.

Corporate Law

The importance and unavoidability of norm of corporate law is clearly shown by the
number of business organizations that were over 500.000 in 2008. The primary
demographic data source of enterprises is based on the register of business
organizations published and operated by the Central Statistics Institute. In 2008 the
most popular form of enterprise was the limited liability company. Their number had
exceeded 292.000. It is one and a half times larger than in 2000 (Farkas et al.). The
low initial capital explains the popularity of limited liability company form. Among
business organizations the second most popular form was the deposit partnership. In
2008 there were 211.000 deposit partnerships in Hungary exceeding year 2000 with
60 thousand.
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the justice system via the toolbox of statistics is necessary before explaining how
statistical data can improve the level of legal education.
To understand the system and function of Hungarian jurisdiction, statistics is
inevitably important. People feel that like other European courts Hungarian courts
are also overloaded and procedures are slow. Law students should look behind these
statements to what extent the Hungarian courts are busy with cases and how long the
court reaches the final judgment (Juhászné 2009). In 2008, local, county and
regional courts have received 398.430 cases with the following ratio.
Figure 1. Cases arriving in 2008 to local, county and regional
courts divided by cases

source: www.birosagok.hu

As it turns out, 89% of civil cases arriving to the local courts are finished in a year.
The need that the cases be finished in a reasonable time is one of the basic human
rights (right to a hearing within a reasonable time). To establish effective, fast,
simple and cheap ways of deciding court cases has long been one of the most
frequent aims of civil law codification.
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providing easily and readily accessible communication channels, for professionals and lay
people alike. Our lecture will attempt to yield an insight of the recent state and importance of
criminal-statistics, taken into account the special circumstances of Hungary. We also would
like to emphasize once more, how important is the statistical knowledge for the legal
profession and legal student nowadays.
Keywords: Private Law, Criminal Statistics, Legal Education

1. Introduction
Our every-day world is characterized by economic and social difficulties. Hence, it
is especially important that social sciences be able to provide a precise analysis of
our circumstances. Statistics might prove as an efficient tool in this struggle for
professors and students in every respect of legal education. Considering the
methodology, analysis and the means system of statistics it has special relationship
with social sciences, however, it often ignores the interest of university students who
study law and are more prone to humanities rather than mathematics (Steiger 2008).
For decades, proficient knowledge of the fields of literature and history were
the most important among admission criteria for law students. Those who could
prove sufficient knowledge in these areas became eligible for admission as law
students; those, who proved their proficiency in mathematics and history, chose
economy as a career path. This policy resulted in loss of contact between economy
and law in terms of educational methodology, and as a result of this trend law
students had no useful mathematical knowledge. The system of structured studies
has changed since 1989. Present law students are more aware that statistical science
is helpful for their better understanding the practice, the implementation of law and
the development of law.
Our Department of Statistics and Demography at the Faculty of Law of the
University of Szeged considers the dissemination of knowledge in the fields of
general and applied statistical methods one of its most important goals, in order to
help students to acquire complex and insightful knowledge in these fields. This
policy resulted in the increasing number of students, who select law and statistics for
their fifth year dissertation or thesis. An average of hundred students undertakes
such an enterprise each year, twenty to forty of them dissert about the connection
and interrelation between law and statistics.
2.

Statistics in Law. Application of Statistics in Private Law

Below, we have to provide some insight into the workings of the Hungarian justice
system. The largest practical subsystem of the Hungarian legal system, besides
administration, that should use statistics more often is the judicial system. Insight in
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The science of statistics in regards of its methods and tools has a special relationship to the
social sciences, thus sometimes escapes attention of the legal students and the members of
the legal profession. In order to understand the structure of the Hungarian legal system, the
knowledge of the statistical sciences is essential. For students learning private law the
knowledge of statistics is helpful, showing the importance of certain legal statues or the
necessity of legal rules in governing social networks. In order to show the mechanism of
application of law in everyday life we also need statistical tools. Our lecture will show the
statistical distribution of cases filed to the Hungarian Court System. Out of the total number
of filed court cases every second one will be completed within a year. In he second part of
our lecture, we will discuss some aspects of corporate law, showing the incidence of
establishing business partnerships and corporations. In Hungary in 2008 the established
business partnerships, corporations mainly consisted of limited responsibility and financial
asset based partnerships. The science of statistics will help to better understand social lifenetworks by showing average wages, employment, or workplace contracts, their incidence
and frequency. For our students it would be difficult to bet, to find out the real ratio and
nature of work-contracts, in reality only 8% of work-contracts will be established with a predefined time-limit. It is also interesting to know, that out of 8 employees only 3 are women,
the rest of it (5) are men. In the field of family law, in respect of the marriage data it is
surprising, that in Hungary since 2004, the ratio of people older that 15 years, living in
marriage, decreased, and now they are a minority. In 2008 almost 74 000 marriage ended
up, by death of the partner, or divorce, and only 40 000 new marriages were registered. The
followings also will show the Hungarian social and legal situation: the changing number of
criminal cases, the special structure aspect of felonies, and felons, and the abovementioned
and also the evaluation of the law-enforcement, court system, the work of judges, In the
modern age of globalization, and connected world, it is of utmost importance that the
statistical system, the criminal statistics should work with great precision and with the
highest professionalism. As the Internet took over every aspect of the modern societies, it is
1
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Čobanović, K.-Sokolovska, V.-Nićin, S. 2008: Statistical Analysis of Marital Status
of the Population of Vojvodina, Applied Statistics 2008, Program and
Abstracts, Ribno (Bled), Slovenia, p. 48
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Vojvodina in 2006. In sociology, like in many other disciplines, the use of statistical
methods in practise was justified, because of its great importance in explaining the
character of data, in explaining the behaviour and relations of investigated
phenomena (social phenomena, demographic phenomena and so on) and in making
conclusions. Both parametric and nonparametric statistical methods are suitable for
use in sociology because of the nature of data. In sociology are common both
quantitative and qualitative data.
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Graph 3. How do the respondents perceive Vojvodina regarding the national
(ethnic) affiliation of the respondents (survey of 2006)
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The variable “How do you personally perceive Vojvodina?” has the following
modalities: 1) As a province of Serbian people. 2) As a province of Serbian people
and national minorities, 3) As a province of different peoples and ethnic groups, 4)
As a province of its citizens living on its territory, and 5) I do not know.
4.

Conclusion

The paper states the importance of statistical methods in sociology. Due to the
significance of statistical data analysis it is possible to apply adequate statistical
methods, on which the value of acquired results and conclusions is based. The paper
presents the experience of applying statistical method in teaching sociology students.
There are also some author’s results, related to applying statistical methods in the
field of sociological and demographic research. Thus, the marital status of
Vojvodinian population was examined on the basis of the data from the population,
households and dwellings Census 2002 in Serbia. The paper also presents the results
of correspondence analysis, referring to the relations of the most significant socioeconomic, cultural, ethnic and other aspects of living on the territory of Vojvodina.
These results are based on the sample of around 1200 respondents on the territory of
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Table 1. The table of correspondence analysis for How do the respondents
perceive Vojvodina regarding the national (ethnic) affiliation of the respondents
(survey of 2006)
How do
national (ethnic) affiliation of the respondents
you personally
Serbian Montenigrin Croat
Hungarian Slovak Romanian Active Margin
perceive
Vojvodina
1
46
2
1
2
1
1
53
2

349

10

4

30

6

5

404

3

135

2

11

56

15

3

222

4

248

10

19

82

13

9

381

5

5

0

0

1

1

0

7

24

35

171

36

18

1067

Active Margin 783

Source: own creation

Table 2. The overview of correspondence analysis for How do the respondents
perceive Vojvodina regarding the national (ethnic) affiliation of the
respondents (survey of 2006)

Dimen- Singular
sion

Value

Proportion of

Confidence Singular

Intertia

Value

Sig.
Inertia Chi Square (20 degrees
of freedom)

Accoun- Cumu-

Standard

ted for:

Deviation

lative

Correlation
2

1

0.280

0.078

0.898

0.898

0.027

2

0.088

0.008

0.089

0.987

0.036

3

0.032

0.001

0.012

0.999

4

0.010

0.000

0.001

1.000

1.000

1.000

Total

0.087

93.016

0.000

Source: own creation
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- However, the relation between the attitude in favour of joining EU and
NATO and type of settlement was not statistically significant;
- The relation between the attitude in favour of joining EU and NATO and
employment
status
was
statistically
significant
2
*
χ = 26.0610 ; df = 15; p = 0.03744 ;
- The relation between the category of keeping culture of the nation and the
age category was statistically significant, while the relation between the category of
keeping culture of the nation and national affiliation was not significant;
- The relation between the category of keeping culture of the nation and the
category
of
confessional
affiliation
was
statistically
significant
2
**
χ = 231.80 ; df = 70; p = 0.00000 ;
- The relation between the category of keeping culture of the nation and the
category
education
level
was
statistically
significant
2
**
χ = 62.001 ; df = 35; p = 0.0033 ;
- The relations between the categories of perceiving current lifestyle and
educational attainment, age groups, employment status and nationality were not
statistically significant.

(

)

(

)

(

)

In the doctoral thesis “Acultural Processes of Ethnic groups in Vojvodina” –
defended in May 2009 at the Department of Sociology of the Faculty of Philosophy
in Novi Sad – correspondence analysis, among others, was used for analyzing the
above mentioned survey in 2006. One of the analyzed attitudes is the way the
respondents perceive Vojvodina. For the question “How do you personally perceive
Vojvodina?” the respondents of Serbian nationality opt mostly for the reply that it is
a province of Serbian people and national minorities; the Montenegrins perceive it
equally as a province of Serbian people and national minorities, and as a province of
its citizens living on its territory; the Croats, Hungarians and Romanians perceive it
most as a province of its citizens living on its territory, while the Slovaks see it as a
province of different nations and ethnic groups (Graph 3). According to the Tables 1
and 2, which present the results of the correspondence analysis, it can be observed
that almost 90% of the responses to this question are assigned to the modality 1,
which replaces the reply “as a province of Serbian people”.
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modalities); Sojourn (2 modalities); Sojourn Character (2 modalities); County (7
modalities); Previous sojourn vacancy (2 modalities); Household monthly income
(20 modalities); Household size (10 modalities); Number of household members
without income (10 modalities).
In this research the majority of the analyzed variables are qualitative, given
descriptively, with a larger number of modalities. In order to perceive the relations
of certain combinations of variables the method of correspondence analysis was
applied. Correspondence analysis describes the character of the relations between
the occurrences and the structure of attributive (categorical) variables
(STATISTICA 7.0, Introductory Overview). The correspondence analysis in this
research was based on two-dimensional contingency tables and on determining the
overall chi-square value. On the basis of chi-square value the statistical significance
of the examined relations, i.e. the combinations of variables, was determined. The
results of the correspondence analysis were generated by the statistical programme
STATISTICA 7.0. This paper states some interesting results:
- The relation between the level of education and national identification
was
statistically
significant
with
the
chi-square
value
132.64**,
(df = 50; p = 0.0000) ;
- The relationship between the national status and employment status was
statistically significant χ 2 = 60.473** ; df = 30; p = 0.00081 . It is worth outlining
that the categories of employment (employed, unemployed, economically
dependants and retired) were very heterogeneous;
- The relationship between the national status and age category and the
relationship between the national category and education category were not
statistically significant;
- The relation between the aspect of Serbian nationality according to
national minorities and employment status was statistically significant
χ 2 = 29.645** ; df = 8; p = 0.04112 ;
- The contact of national minorities to majority (Serbian) population and
the
category
of
sex
was
not
statistically
significant
2
χ = 8.0816; df = 6; p = 0.23220 ;
- The relation between the attitude in favour of joining EU and NATO and
the
age
category
was
not
statistically
significant
χ 2 = 31.20379; df = 25; p = 0.18240 ;
- The relation between the attitude in favour of joining EU and NATO and
other groups and the category of education level was statistically significant
χ 2 = 50.427** ; df = 25; p = 0.00019 ;
- The relation between the decision to join EU and NATO and nationality
was statistically significant χ 2 = 117.30** ; df = 50; p = 0.00000 ;

(

)

(

)

(

)

(

)

(

)

(

)
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Yˆi = 52.79073 + 0.30519 X 1 + 0.05356 X 2 + 0.64293 X 3 − 0.51155 X 4

(R

2
A

= 0.984

) (t = 35.61) (t = 0.26)

(t = −4.45)

(t = 3.74)

In this case, the following explanations can be provided: by the increase of
the number of urban inhabitants ( X 4 ) the number of families without children in
rural settlements significantly decreases, which can be the result of movement of
young population from rural to urban settlements, while in rural settlements there are
only old people left (families without children). At the same time, the increase of the
number of families without children in urban settlements ( X 3 ) has positive effect
on the increase of the families without children in other settlements. This relation
can be explained by the assumption that the families without children, in both urban
and rural settlements, are the result of the birth and death rate decrease among the
population, as well as the process of senilization of Vojvodinian population, which
according to a lot of indicators, belongs to the type of old population.
The results of the research, conducted in 2006 by the Department of Sociology
of the Faculty of Philosophy in Novi Sad, on the sample of around 1,200 units of
observation (respondents), and conducted on the territory of the Autonomous
Province of Vojvodina, provided the material for the analysis of socio-economical
and cultural aspects of multiculturality (Čobanović et al. 2007).
This research includes 21 selected variables. Some of them are defined as
variables expressing grades of socio-economical situation, cultural views, ethnic
aspects and the attitudes and opinions about many other features of multiculturalism
in Vojvodina. Some variables refer to age, sex, national and confessional affiliation,
education, occupation, activity sector, migration characteristics, county, household
income, household size and the number of households with members without
income. The variables are divided into 2 groups set by the author, keeping in view
the assumptions on possible relations that can appear between the variables. In this
way, a group of potential “independent” variables and the group of “dependent”
variables were formed.
The first group of 6 dependant variables refers to the following phenomena:
Evaluation of the family life quality (5 modalities); Evaluation of the most important
family moments (7 modalities); Attitude towards joining EU and NATO (6
modalities), Evaluation of the culture preservation method (8 modalities); Attitude
of the Serbian nationality members towards members of national minorities (7
modalities); Attitude of the national minority members towards national majority
membership (7 modalities).
The second group consisting of 15 independent variables refers to the
following phenomena: Sex (2 modalities); Age (6 modalities); National affiliation
(11 modalities); Confessional affiliation (11 modalities); Education (6 modalities);
Employment status (4 modalities); Occupation (28 modalities); Agency sector (8
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Graph 2. Distribution of Other Settlements by Counties
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Regression analysis (for 45 municipalities) in this research, based on the
model of multiple linear regression, was used for examining the influence of certain
variables on the number of families with children and the number of families
without children at the level of urban and rural settlements. The results of regression
analysis showed that the number of families with children from urban settlements is
significantly determined by the overall number of families (with the positive
correlation), the number of inhabitants of rural settlements (with the negative
correlation) and the number of families without children of rural settlements (with
the negative correlation). The regression model is as follows:

Yˆi = 45.31810 + 0.54817 X 1 − 0.44021X 2 − 0.31989 X 3

(R

2
A

= 0.999

)

(t = 181.14)

(t = 12.011)

(t = −2.915)

The regression results of the number of families without children in rural
settlements on the number of families with children in urban settlements (with the
positive correlation), and the overall number of families (with the positive
correlation), on the number of families without children in urban settlements (with
the positive correlation) and the overall number of inhabitants in urban settlements
(with the negative correlation). The regression model is as follows:
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Graph 1. Distribution of Urban Settlements by Counties
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3.

Statistical methods in research

The research on marital status of Vojvodinian population according to the census
results from 2002 indicates that the changes of marital status were influenced by
socio-political factors, economic factors and a number of cultural factors (Čobanović
et al. 2008). Two types of families were analyzed: families with children and
families without children at the level of the Autonomous Province, as well as at the
level of Vojvodinian counties. Furthermore, the two examined types of families
were analyzed also in relation to the types of their settlements: urban settlements and
other (rural) settlements. In order to determine the existence of statistically
significant differences between the two types of families and types of settlements, ttest was used for 2 independent samples. The number of families according to the
type (with and without children) was expressed per capita. The graphical illustration
was made using a “box-plot” diagram. In this example, a “box-plot” diagram, as a
means of presenting data analysis, confirmed the results of the t-test, i.e. the
existence of statistically significant differences between the two types of families
and the types of settlements.
This research, based on the results of the population, households and
dwellings census 2002, also included the analysis of the number of municipalities
according to the type of settlements in the counties of Vojvodina. The research
encompassed the analysis of municipality distribution in relation to the overall
number of settlements, to the number of urban settlements and to the number of
other settlements in 7 counties in Vojvodina. The municipality distribution (45
municipalities) in counties is graphically presented using a “variability plot”
diagram, which in this case proved to be a very suitable way of presenting and
analyzing of discontinued variables (the number of settlements) (Graph 1, Graph 2).
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the curriculum for the undergraduate academic studies of sociology, there are two
compulsory one-semester courses in statistics on the first year of the studies.
The first course is entitled Descriptive Statistics, and its content is intended to
introduce students to the problems of collecting and presenting quantitative data on
the sociological issues; descriptive statistical measures; measures of central
tendencies, and measures of variability; probability theory and sample method, as
well as hypothesis testing. The objective of the course is mastering the basic
statistical methodology used for planning quantitative research, for systematizing
research results and reaching valid conclusions and decisions.
Within the second compulsory course entitled Statistical Methods, students are
introduced to the basic methods of statistical analysis. Special emphasis is placed on
the methods of nonparametric statistics: chi-square test, contingency coefficient,
Wilcoxon rank test, Kruskal-Wallis, Friedman test, Spearman and Kendall rank
correlation coefficient. Furthermore, the course encompasses simple linear
regression and correlation, multiple regression and correlation analysis, time series
analysis and variance analysis. The objective of the course is mastering statistical
methods, including their adequate application and interpretation of obtained results.
During the academic undergraduate studies, students also participate in
scientific-research projects of the Department of Sociology. Within the surveys
conducted on the territory of the Autonomous Province of Vojvodina, students are
engaged primarily to conduct surveys, where they gain fieldwork experience.
Afterwards, they store the gathered data in software for statistical analysis and are
present when preliminary research results are announced. Thereby, they can have
access to a number of phases of research procedure, as well as gain insight into its
complexity.
At graduate and doctoral academic studies in sociology students can opt for
two optional courses in statistics. The course at graduate studies is entitled Applied
Regression Analysis in Sociology, and it is intended to introduce students to the
methods of applied regression analysis, as well as to point to the possibilities of its
application in sociological analyses. The students also acquire knowledge on
determining quantitative dependence of sociological categories, examining the
validity of sociological theories hypothesis, as well as anticipating future movements
of social phenomena on the basis of the assessed quantitative dependence.
At doctoral studies of sociology, students can study multivariate techniques,
also as optional subjects. The course encompasses canonical correlation analysis,
multivariate analysis of variance, discrimination analysis, principal components
analysis, factor analysis, and grouping and correspondence analysis. Studying and
research work includes gathering of adequate empirical material for thesis and its
statistical analysis; examining the literature and problem studies from multivariate
techniques, using statistical software for data processing, discussions on applied
techniques, their scientific scope and limitation in sociological problems analysis.

882

Use of statistical methods in sociology

are interrelated. Chi-square test is quite a common test based on determining the
sum of the quotient of the square of the difference between the observed and
expected frequencies and expected frequencies. Chi-square value has multiple
applications, for instance, testing equality of distributions, independence test,
contingency coefficient C, and so on (Hadživuković 1991, Hinton 2004);
nonparametric tests for independent and dependent samples have also important
application in research in sociology. These tests primarily refer to attributive
variables (Hinton 2004). What should also be mentioned is the importance of
nonparametric tests in application of the variance analysis method with a single
factor, on the basis of ranked data. The most significant tests are Kruskal-Wallis test
i Friedman test (Hadživuković 1991, Hinton 2004). Regarding nonparametric
statistics, when examining the correlation and association between variables, it is
important to mention Spearman rank correlation coefficient, contingency coefficient
C, coefficient fi, which represents an indicator of association and is applied on
discrete and dichotomous variables (Ferguson 1966, Hadživukovič 1991).
Application of quantitative methods in sociology by the World War II referred
to descriptive statistics and simple methods (Raftery 2000). After the World War II,
with the increase of the scope of data, more complex statistical methods started
being used in sociology (Raftery 2000). For a great number of more recent statistical
methods developed in 20th century it was sociology where they first found their
application. Thus, for example, correspondence analysis, a statistical technique
useful in the analysis of categorical data, especially in sociological research, was
emphasized in Greenacre’s book (Greenacre 2007).
The aim of this paper is to point to the importance of applying statistics in
sociological research and statistics teaching. The paper presents the experience
acquired while teaching statistics to sociology students at the University of Novi
Sad. Moreover, the paper also presents some experience of applying statistical
methods in sociological and demographic research. Used statistical methods in the
paper are results of the previous authors experiences. The authors wanted to
describe the use of appropriate statistical methods in different research
problems. There were used classical statistical tests in the explanation of
Census data results. In the explanation of relationship between different
variables, on the sample survey results base, there were used correspondence
analysis and chi-square test. The authors wanted to outline the importance of
use of statistical methods in social and similar sciences.
2.

Statistical methods in teaching

At the Department of Sociology of the Faculty of Philosophy in Novi Sad, the
course in statistics is studied at undergraduate, graduate and doctoral studies. Within
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1.

Introduction

“Statistics is a branch of scientific methodology. It deals with the collection,
classification, description and interpretation of data obtained by conducting surveys
and experiments. Its essential purpose is to describe and draw inferences about
numerical properties of populations” (Ferguson 1966).
The experience in statistics application indicates that a single statistical
method can be used in different research areas for dealing with different types of
problems. In this respect, we can talk about the universality of a statistical method
(Bethea et al.1985; Čobanović et al. 1997). For instance, an experiment conducted in
agriculture or in laboratory conditions is an equivalent to a sociological survey
(Blalock 1960). Various possibilities which application of a statistical method
provides in certain research areas should be considered as an adequate way of
dealing with a problem of the research. However, it should be noted that statistics is
not a method by which it is possible to solve all the problems in a research.
Likewise, statistics is not a mere gathering of data and their presenting (Blalock
1960). Statistical texts cannot be treated as literary texts, since statistical instruments
are presented in a very condensed form (Blalock 1960).
When applying a statistical method, it is common to differentiate between
quantitative and qualitative features and variables. Nominal and ordinal variables
and data are usually considered as qualitative (attributive), while interval variables
and ratio variables are considered as quantitative (Ferguson 1966, Krneta 1987).
Also, it is common to apply nonparametric statistical methods on nominal and
ordinal data, while parametric methods are used for the interval and ratio data
(Ferguson 1966).
Statistics and statistical methods have highly significant application in
sociology. Functions of statistics are numerous: the methods of descriptive statistics
have an important application for describing natural phenomena; inferential statistics
is used for inductive reasoning about unknown properties of a larger group using the
known indicators of the causes; hypothesis testing most frequently refers to the
results of one, two or more causes, on the basis of which it is possible to draw
conclusions on the problem of the research, by accepting or refuting an initial
hypothesis; regression and correlation analysis, in the most simple case, examines
the influence and dependence between two or more variables. If the relationship of
a greater number of variables is examined, it is multiple regression and correlation.
For a detailed analysis of a multiple regression model it is necessary to introduce
partial correlations and explain the relations between variables using partial
correlation coefficient; application of chi-square distribution and chi-square test is
important in cases with qualitative variables for which it is known or assumed that
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Use of statistical methods in sociology
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Data analysis in human sciences requires the use of statistical methods. Statistical
techniques could provide explanations of how and why some statistical methods are used.
The aim of the paper is oriented to the possibilities of using statistical methods both in
education and in research in the field of sociology. Sociology and other human sciences,
such as psychology, demography, economics and others, do require the use of statistical
techniques.
This paper is focused on the analysis of data and the use of adequate statistical
methods. Some statistical methods are more suitable for quantitative, some others for
qualitative data. The paper is oriented to data analysis and the choice of an appropriate
method. In sociology, like in other fields of science, it is necessary to deal with some simple
and some more complex statistical procedures such as: descriptive statistics, inferential
statistics, based on the sample survey, dealing with hypothesis testing, significance tests and
analysis of variance, linear and multiple correlation and regression techniques, analysis of
variance, linear and multiple correlation and regression techniques, analysis of frequency
data using chi-square, nonparametric statistical procedures, multivariate methods etc.
The emphasis in the paper is placed on experience in using statistical methods in
education and teaching of statistics and research work in sociology at the University of Novi
Sad. The presented examples serve as an illustration of wide application of statistical
methods.
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immigrated workers with Italian citizenship and other immigrants, especially for the
interesting value of the study of their social integration and adaptation, after some
years, to the occupational behaviour of autochthon workers.
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predicted values of the random slopes: the negative effect of the education levels on
the dependent variable is lowest for African and Asian workers (the slope passes
from – 0.43 to – 0.22 for Africans and to -0.24 for Asians); it is still lower for North
and Central and South Americans (the slope passes from – 0.43 to -0.34) and finally
it is lower for European (mainly coming from the East, (the slope passes from – 0.43
to -0.36).These results seem to suggest a sort of hierarchic trend of the relations
between instruction level and typology of profession passing from richer to poorer
Countries. Moreover these numbers report important information on the different
occupational decisions of immigrants offering useful instruments for the formulation
of public policies and business strategies. To conclude, the hypothesis of the dual
labour market theory was confirmed by the results of this study, suggesting that the
division of the labour market into autochthon and immigrants opens an interesting
and complex object of analysis.

6.

Concluding remarks

Migration phenomenon has many common points of study with economic subjects
like the socio-demographic composition of the Labour Force. This contribution tried
to investigate one of those aspects consisting of the differences between natives and
immigrant occupational behaviour. The methodological base from which this study
moved is the “Dual labour Market Theory” which states that people from poorer
countries are pulled to cover the bottom positions of the job hierarchy of richer
countries. Moreover this theory motivates this assumption with some demographic
trends characterizing richer countries in the last decades. In this paper some
demographic variables are introduced in order to formulate the dual theory and to
test it. The models have been estimated in order to test the relations between some
demographic variables and the probability for a worker to be involved in a capital
intensive or in a labour intensive profession and if such effects change between
native and immigrated employees.
The results confirmed the initial research hypothesis consisting in the formulation of
the assumption of the “Dual Labour theory” .Although, other innovative and
interesting points of this contribution have arisen the first is the useful informative
value of the mixed models in the study of the relations between migrations and
labour market. In addition, the use of an economic database for a socio-demographic
problem like the relations between migration and employment made it possible to
deal with the migration phenomenon from a different perspective avoiding
information limitations and ensuring the contents of the data. Another interesting
result is the possibility to disaggregate labour forces in autochthons and immigrants:
it showed the meaningful additive function of this demographic perspective
especially when the origin of immigrants is also considered. To conclude, another
interesting point to further explore is the difference in behaviour between
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labour intensive segment of the labour market, is expressed by the increase or
decrease in the slope of the function associated to each of the eight clusters. The
predicted values obtained in the estimated models are those reported in the table 7.
Table 7. Predicted intercept and slope values for each group
PREDICTED VALUE
CLUSTERS
Intercept Intercept Slope Ed.L.
(R.I.M.) (R.S.M.) (R.S.M.)
1 Italians
-1,83
0,70
-0,49
2 Foreign born and Italian
citizenship
-1,37
-0,29
-0,15
3 Born in Italy and Foreign
-0,42
0,02
-0,03
citizenship
4 Born abroad and European
0,85
0,14
0,07
Citizenship (except Italy)
5 Born abroad and Asian citizenship
0,98
-0,19
0,19
6 Born abroad and African
0,73
-0,23
0,21
citizenship
7 Born abroad and North and Central
American citizenship
0,35
-0,20
0,09
8 Born abroad and South American
citizenship
0,52
0,03
0,09
Source: own creation
The estimations of the predicted values gave a useful comprehension key to the
analysis, adding information in terms of differences of occupational choices among
workers coming from different Countries of emigration. The first reflection comes
from the evident difference between the first three groups and the others. The
intercept values as well as the slopes decrease if compared to the average value
(shown in table 5 and in table 6) : it means that, in general, the probability of being
involved in labour intensive professions is highly effected by education levels in
the clusters of Italians, immigrants with Italian citizenship and Italian natives with
foreign citizenship compared to the effect on the groups of European, Asian, African
and American immigrants. The sense of this result is that those workers, belonging
to higher levels of education, are not attracted by less satisfying jobs like labour
intensive ones. On the contrary, for all the groups of immigrants without citizenship
or not Italian natives, the effect of the instruction level changes: even if, as
expressed by the first model, it remains negatively correlated to the labour intensive
professions, in those populations it seems to be less strong. Moreover, the
introduction of the random slope on the education level, diminishes the variability
caused by the random intercept. The last notation refers to the single values of the
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Table 5. Logistic model with random intercept
Dependent variable: Labur Intensive Profession (y=1)
Intercept and
Covariates:
Intercept
Instruction level
Gender (male)
Age
Variance
Source: own creation

Beta
6,80
-0.86
0.49
-0.33
1,17

S. E.
0.41
0.00
0.02
0.00
0.61

T-Value
16.29
-95.67
23.92
-36.13
0.09

Alpha
0.05
0.05
0.05
0.05
0.05

Pr >t
<.0001
<.0001
<.0001
<.0001
0.09

Table 6. Logistic model with random slope (level of education)
Dependent variable: Labur Intensive Profession (y=1)
Intercept and
Covariates:
Intercept
Instruction level
Gender (male)
Age
Error term on
intercept random
effect
Covariance
Between clusters
variance
Source: own creation

Beta
4.59
-0.43
0.49
-0.35

S. E.
0.20
0.09
0.02
0.00

T-Value
22.49
-4.76
23.68
-37.44

Alpha
0.05
0.05
0.05
0.05

Pr >t
<.0001
0.0031
<.0001
<.0001

0.15
-0.06

0.10
0.04

1.45
-1.36

0.05
0.05

0.19
0.22

0.05

0.02

1.87

0.05

0.11

As shown in the tables, the three equations show the same effects of the covariates
on the dependent variable. Although, the second model adds some more
information to the study: it includes a first element of distinction among the eight
groups through which the units of the sample have been classified per country of
origin and country of citizenship. With the introduction of the intercept random
effect, the different positions of the intercepts of each of the eight clusters can be
observed and compared with the average of the overall intercept value. Finally, with
the introduction of the random slope effect, for each group, the intra-clusters
difference in the effect of the variable “education level” (that is the so called
“between effect”) on the probability of belonging to the capital intensive or to the
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-

is the

-

intercept;
is the

vector of parameters to be estimated using the data
and the first component of this vector is the average population
vector of the explanatory variables and the first component

is 1 due to the presence of the random intercept.
This model also implies that observations
and

are independent within a

cluster.
The random effect represent the influence of subject (o cluster) on its repeated
observations that is no captured by the observed covariates.
Including the random effects, the expected value of the response variable , which is
related to the linear predictor via the link function, is given by:
. This is the expectation of the conditional distribution of the
study variable given the random effects, that here equals

the

conditional probability of a response given the random effects and covariates.
5.3.
Results: Italian labour market. Comparisons between the behaviour
of autochthons and foreigners
The following tables show the results of the statistical part of the analysis, where the
research hypothesis has been tested. The logistic equation obtained in all the three
models confirmed the expected relations of the effect of education, gender and age
on the probability of employees to be involved in a labour intensive job. More
precisely, higher instruction and age levels are negatively correlated to labour
intensive jobs; on the contrary, being a male worker, increases the probability
expressed by the dependent variable.
Table 4. Logistic model without random effects
Dependent variable: Labur Intensive Profession (y=1)
Intercept and
Beta
S. E.
T-Value
Covariates:
Intercept
Instruction level
Gender (male)
Age
Source: own creation

5.02
-0.84
0.47
-0.34

0.06
0.00
0.02
0.00
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80.06
-95.20
23.26
-37.46

Alpha

Pr >t

0.05
0.05
0.05
0.05

<.0001
<.0001
<.0001
<.0001
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that allows the predictors to affect the mean but assumes that the variance is constant
will not be adequate for the analysis of binary data.
is a linear function of
Suppose further that the logit of the underlying probability
the predictors

as follows:

where is a vector of covariates and is a vector of regression coefficients, where
represents the change in the logit of the probability associated with a unit change
in the
predictor holding all other predictors constant.
The model defined in equations (1.1) and (1.2) is a generalized linear model with
binomial response and link function logit with only a fixed effect.
The model used in this work is a mixed model for categorical response data
including a usual fixed effects for the covariates plus the random effects on the
intercept.
different clusters. Let
and
It is assumed that the sample get from
are respectively the indicators of the
cluster and the
individual observation. Let
denote the total number of observations within the
group. The response variable

is binary, it can take only two values one or

zero according to the presence or absence of the phenomenon of study and

are

the covariate (explanatory) variables.
Assuming that the incidence of a case of study differs from groups, an appropriate
model that takes account of a random effect on intercept is a model with varied
intercept from clusters, as follows:

This is the logit model, a conditional probability model where:
represents the probability function of
, and it is
, function defined for all
;
, where
is the
random variable of the
intercept, is normally distributed
with both parameters of
population average intercept and intercept variance
unknown;
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5.1. Research hypothesis
The logistic model tests the hypothesis that age and education level have a negative
effect and male gender a positive effect on the probability to perform a labour
intensive job
The research question of the multilevel models relies on the hypothesis
formulated on the basis of the “dual labour market theory”. This principle asserts
that the probability of being involved in labour intensive jobs is bigger for foreign
workers than it is for autochthon workers. In addition, the study has the goal to
investigate to what degree, having Italian birth and citizenship, or being immigrated
(and from where), changes the effect of socio-demographic characteristics on the
probability to perform a capital intensive or a labour intensive job.
5.2. Methodological description of the models
The methodological part of this research consisted on the estimation of three
models:
- a simple logistic model;
- a logistic model with a random intercept effect;
- a logistic model with a random intercept and a random slope effect.
, and that the
It is supposed that there are independent observations
observation can be treated as a realization of a random variable . It is
assumed that has a binomial distribution

with binomial denominator
and probability
. This defines the stochastic
structure of the model. The distribution of
is a Bernoulli distribution with
parameter
, and can be written in a compact form as
The response variable

.
is binary, assuming only two values that for convenience

we code as one or zero. Note that if
the probability is
.
The expected value and variance of

the probability is
are respectively:

, otherwise if
and

. Note that the mean and variance depend on the
underlying probability . Any factor that affects the probability will alter not just
the mean but also the variance of the observations. This suggests that a linear model
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Figure 3.Percentages of workers per Country of origin and typology of profession
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Source: own creation

The descriptive analysis pointed out that more than one third of the immigrated
workers has Italian citizenship. Moreover, the composition of the sample shows that
immigrants without citizenship behave in a different way with respect to the country
of origin; on the contrary immigrants with Italian citizenship have more similar
characteristics to Italian workers. Such differentiations are investigated in the second
part of this paper with particular attention to the role of the level of instruction.
5.

The professional choices of Italian Labour Forces

The challenge of determining the relations between migration and labour market is
ambitious and hard for several reasons, among which, limitations due to informative
and methodological nature prevail. In this contribution the effort to avoid the
problem of the absence of data was reached by using stock official data; the
methodological efforts to use a model able to give a robust and wide interpretation
of the social problems deriving from the occupational structure of the Italian labour
market, was attempted by the use of multilevel analysis. It is a specific methodology
for the analysis of data with complex patterns of variability, with a focus on nested
sources of variability.
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Figure 2. Percentages of workers per Country of origin and citizenship and
education level
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Source: own creation

The last figure shows that Italian workers strongly differ from immigrant workers
considering the intensity of labour or capital: Italian native and citizens mainly work
in capital intensive jobs.
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Figure 1.Percentages of workers per Country of origin and citizenship and
economic sector of activity
Other
Services

100%
80%

Public
social
services
and people
Commerci
al sector

60%
40%
20%

8 Born abroad and South
American citizenship

7 Born abroad and North and
Central American citizenship

6 Born abroad and African
citizenship

5 Born abroad and Asian
citizenship

4 Born abroad and European
Citizenship (except Italy)

3 Born in Italy and Foreign
citizenship

2 Foreign born and Italian
citizenship

1 Italian

0%

Secondary
sector

Primary
sector

Source: own creation

The following graph shows that the proportion of workers with lower education
level is bigger in the clusters of immigrants, among which especially African and
Asians show the most considerable percentages associated to the modality “none or
primary school” instruction level. On the contrary, immigrants particularly from
North and Central America are characterized by the biggest percentage of graduated
and post-graduated workers.
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Table 3 shows the male presence ratios that refers to the percentage of males out of
the females. It is very interesting to notice that immigrants from South and North
America are mostly female, on the contrary, Italians, Europeans, Africans and
Asians immigrated workers are more often males .
Table 3. Percentages of workers per Country of origin and citizenship
Male gender
ratio
1 Italian
150,4
2 Foreign born and Italian citizenship
113,3
3 Born in Italy and Foreign citizenship
500,0
4 Born abroad and European Citizenship (except Italy)
113,4
5 Born abroad and Asian citizenship
192,5
6 Born abroad and African citizenship
358,3
7 Born abroad and North and Central American citizenship
52,4
8 Born abroad and South American citizenship
61,6
Total
149,1
Origin

Source: own creation

Figure 1 represents the distribution of the Italian labour forces per sector of activity;
it shows that the larger proportion of immigrants are in the sectors of services to the
persons and in the secondary sector. Both the sectors regard intensive labour jobs
and the higher frequency of the variable has probably to be read considering the
professions of cleaning ladies, old and baby sitters, and, in the secondary sector,
mainly those in the construction services.
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Table 1. Number and percentages of workers per country of provenance and
citizenship
Origin/citizenship
N. of presence % of presence
1 Italian
54195
93,7
2 Foreign born and Italian citizenship
1427
2,5
3 Born in Italy and Foreign citizenship
6
0,0
4 Born abroad and European Citizenship (except
1238
2,1
Italy)
5 Born abroad and Asian citizenship
313
0,5
6 Born abroad and African citizenship
495
0,9
7 Born abroad and North and Central American
0,1
32
citizenship
8 Born abroad and South American citizenship
160
0,3
Total
57866
100,0
Source: own creation

Table 2 illustrates a cross classification of the units on the basis of the following two
variables: age class and the Country of origin and of citizenship. It shows that the
largest proportion of workers concentrates in the central classes. The survey collects
data on the national labour forces: by consequence, most of the units refer to
workers not younger than 15 and not older than 64 , which is the conventional
occupational age interval.
Table 2. Percentages of workers by classification of origin and age class
15 - 25 - 35- 45- 55- 65- 75 and
Origin
Total
24 34 44 54 64 74 over
1 Italian
6 21 31 28 12 2
0 100
2 Foreign born and Italian citizenship
4 21 44 23 7 1
0 100
3 Born in Italy and Foreign citizenship
33 33 17 17 0 0
0 100
4 Born abroad and European Citizenship
10 33 32 21 4 1
0 100
(except Italy)
5 Born abroad and Asian citizenship
7 24 40 23 5 0
0 100
6 Born abroad and African citizenship
7 28 46 18 2 0
0 100
7 Born abroad and North and Central
9 28 28 28 6 0
0 100
American citizenship
8 Born abroad and South American
4 31 33 22 10 1
0 100
citizenship
Total
6 21 31 28 12 2
0 100
Source: own creation
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-

master post graduate or doctorate.

Finally the last variable is the classification variable used for the aggregation of the
observations in clusters. It aggregates the observations on the basis of Country of
birth and Country of citizenship and counts the following eight modalities:
4. origin;

4.

Italians;
born abroad and Italian citizenship;
Italian birth and foreign citizenship
born abroad and European citizenship (except Italy);
born abroad and Asian citizenship;
born abroad and African citizenship;
born abroad and North and Central American citizenship;
born abroad and South American citizenship.

Description of the sample

In this section, a brief description of the analysed sample on the basis of the
distribution of the socio-demographic variables is proposed, in order to trace a first
representation of the relations tested in the models. The demographic composition of
the analysed sample provenance and citizenship is illustrated in the following table
1. It shows that the presence of immigrants in the sample is around 6.3%, 2.5 of
which could be defined as “long term immigrants” being immigrants with Italian
citizenship. The remaining percentage summing up to 3.9 %, is represented by “
more recently immigrated people”; this definition derives from the fact that they are
those immigrated that still did not acquire the Italian citizenship. This last typology
of immigrants was disaggregated by country of birth in order to observe if their
behaviour differs throughout the clusters.
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moves from the consideration that this specific database gives us a-posteriori
information on employees’ choices. In this sense our final considerations on the one
hand can be or cannot be a confirmation of the hypothesis of the cited theory, on the
other hand could add some other interesting points of research.

3.

Informative instruments of the analysis

The study was conducted on the data of the Istat database of Italian Labour Force
survey of the third trimester of 2006. The statistic unit of this survey is the family of
the interviewed worker, for this reason the database also contains data of the other
members of the worker’s family and the observations refer to each family member in
professional conditions and currently working. The final database6 contains 57866
cases. The variables and the relative modalities included in the model are reported
here.
The dependent variable:
1. profession (dichotomised) having the following modalities:

-

labour intensive;
capital intensive.

The following variables are included in the model as covariates and are reported
here with the relative modalities:
2. age classes:

-

15 – 24 years old;
25 -34 years old;
35 - 44 years old;
45 – 54 years old;
55 – 64 years old;
65 – 74 years old;

-

male;
female;
level of education:
none or primary school;
middle school or High school graduation;
academy for Fine Arts and Bachelor’s degree;
degree studies;

75 and over;
3. gender:

6

The database obtained after the elimination of all the units with at least one missing value
in the analysed variables.
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the model as covariates, three models were estimated: the first is a classic logistic
model aimed at investigating which socio-demographic variable, among those
considered, has an affect on the probability to be involved in a labour intensive
profession (which is complementary to the probability of a capital intensive job); the
second and the third models add to the previous information the explicative function
of the random intercept and the random slope respectively. Those models are aimed
at observing the intra-clusters variability. The goal of the generalized mixed model
estimation is to observe if the effect of the covariates on the dependent variable
changes when the origin of workers is used as variables of aggregation.

2.

“Dual labour” migration theory

The “Dual labour” theory proposes a different approach for the explanation of
international migration in alternative to neo-classical theories. Its basic assumption
is that demographic and social changes currently affecting modern societies of
developed countries - such as the decline in t birth rates, the increase in divorce and
legal separation, the ageing phenomenon, educational expansion, the economic level
of development and the well-being of people - generate job vacancies in the lower
positions of the job hierarchy (Piore 1979).
The dual labour theory describes the occurring of
the migration
phenomenon as the effect of such demographic and social dynamics. More precisely
the decrease in fertility levels in industrialized countries might have led to smaller
inflows of teenagers who are more willing to accept less satisfying job positions; the
increase in the emancipation of women and the rise in divorce rates could have led
to the increase in female employment rates causing the lack of workers able to
substitute the female role in the household services. Finally, a higher instruction
level created an increase in the supply of more qualified personnel profiles and, as a
consequence of a higher perception of the life social status, the decrease in the
availability to accept economically and socially less satisfying jobs.
This theory divides the labour market into a primary segment, characterized
by a capital-intensive method of productions and a secondary segment characterized
by labour intensive production process. By consequence, it states that skilled
workers, holding social status, higher income and employment conditions in higher
consideration, are in the first segment; on the contrary, unskilled ones are in the
secondary segment. The “dual labour” theory hypothesizes that foreign workers
migrate for the dual labour market structure of the receiving country where they are
pulled to cover the lower positions of the job hierarchy. By using the Labour Force
Istat Dataset this paper aims to test this basic assumption of the “Dual Market
Theory” and, at the same time, to clarify the effects of some demographic
characteristics on the final job decision of workers. This methodological approach
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Migration is one of the most urgent phenomenons as demonstrated by the
most recent data issued by Istat on the international presence in the Italian labour
population, showing once again in 2008 and in the first three months of 2009, the
decrease in autochthon workers and the increase in immigrants. Although, the study
of this social phenomenon recalls definitional and motivational questions. The first
ones regard the difficulties in the individuation of the definition of “migrants”
(Willekens 1984) mainly due to the following factors: quality of data; system of data
collection; differences among countries; missing and unknown information
(Kuijsten 1995). Moreover, different kinds of problems occur when dynamic (Natale
- Strozza 1997) or stock data are analysed; in fact both approaches face meaningful
limits whose nature changes on the basis of the specific object of analysis.
Many researchers have been dealing with the topic of international migration
and their implications on local occupational levels. Those studies are mainly
directed towards the analysis of income with the goal of analysing the effect of
immigrants on local level of employment and the question point is if their presence
can be considered as complementary or competitive. Even the estimation of the
salary differentials and the determinants of the relative causes has been treated by
several international (Borjas 1999) and Italian authors (Acocella - Sonnino 2003).
Other studies concern the impact of the presence of international workers on the
occupational opportunities of local population in terms of employment rates and
living conditions and also the role of illegal immigration (Tronti 1995, Venturini
1996). The object of this contribution differs from those here reported; it can be
contextualized in the demographic and economic research area of “migration
theories” (Piore 1979, Massey 1990, Arango et al 1993). Those theories were
formulated with the aim of specifying a socio-economic motivation with a scientific
basis, towards the occurring of migration flows.
In this paper the definition of migrant is based on the concept of permanent or
semi-permanent change of residence5 (Lee 1965). The focus of the study relies on
the analysis of the composition of the Italian Labour Force moving from the
following assumption of the “Dual Labour Market Theory”: foreign workers cover
the shortages of the labour market of the receiving country in the lowest positions of
the job hierarchy. For this reason, the main variable object of this analysis is the
typology of profession and it was aggregated in two modalities: capital intensive and
labour intensive professions. In order to explicit the socio-demographic factors
influencing the decision to accept a capital intensive or a labour intensive profession,
a specific preliminary descriptive analysis has been undertaken on the variables
already tested in previous researches (Acocella - Sonnino 2003, Lutz 2008). The
following variables were introduced in the analysis: gender, education level and age
class. After the descriptive analysis of the socio-demographic variables included in
5

Coherently with the Lee’s definition, in this study, all foreigners (for birth or for
citizenship) were considered immigrants for professional reasons.
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Comparing native versus immigrants’ occupational
choices of the Italian labour force: a generalized linear
mixed model approach
Luca Bartoli1 -MariaChiara Pagliarella2 -Laura Palombo3 -Renato Salvatore4
In this paper a short-term analysis of the occupational behaviour of the Italian labour force
is proposed by analysing official Istat micro-data of 2006 through a logit model with subjectspecific intercept. The aim is to compare the labour choices of autochthon workers to those
of immigrants also considering the native country. Many national and international authors
have been dealing with this interesting topic mainly in an economic key, treating the problem
of defining the phenomenon of labour migration as a cost or as a benefit for the destination
Country. Moving from the assumption that the complexity of the phenomenon and the lack of
qualitatively acceptable data create such big limitations and delays in the formulation and
the elaboration process of meaningful solutions, our proposal is an “a posteriori” analysis
of labour choices taking into consideration the intrinsic demographic characteristics of
native and non native individuals. The idea is to clarify if native and non-native workers
share the same labour choices and expectations in terms of qualification grade as a proxy of
their satisfaction. To this extent, in this paper firstly the hypothesis that native and non native
workers show the same expectation will be tested, secondly the occupational behaviour of
immigrants and autochthons will be compared on the basis of derivation country.
Keywords: Immigrants, labour, mixed model

1.

Introduction

This contribution analyses the sample of the Italian Labour Force with specific
emphasis on the distribution of workers per country of origin. The goal is to
highlight the presence of systematic relations between the socio-demographic
characteristics of workers and their occupational choices; each research question of
the study is investigated, underlying the differences in the behaviours of immigrant
and autochthons.
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5. Conclusions
We have introduced the theoretical background of the systematic data collection in
our paper, we approached the issue only from a methodological perspective in our
study. This method, developed in the US, is used to define the concepts of social
sciences, including economic sciences, that are difficult to be defined.
The advantage of this method is that it decreases the necessary sample and, at
the same time, the level of reliability of the data is the same as that of those research
techniques using large samples.
We have developed the research plan for employment policy and unemployment, and we intend to use the systematic method of data collection in our future research.
We regard the method as acceptable, as Eszter Siposné Nándori has tested
systematic data collection for poverty surveys and she received similar findings as
using the traditional data collection. We suggest that the method of systematic data
collection may make researchers’ work easier, although the focus of the research is
of key importance.
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competence of the governmental, local-governmental and business sphere, in which
the government relies on the contribution of the actors of the economy in order to
accomplish the employment goal. The tasks of the employment policy can be illustrated by the enumeration below. Employment policy is an external regulatory system of the labour market aiming to influence the labour market in a way that:
- its operation becomes more flexible and harmonic,
- it fosters the establishment of labour market equilibrium,
- the implementation of social functions also receives attention,
- the size and professional/educational structure of the labour supply entering the labour market meets the requirements of the demand,
- the labour supply decreases, e.g. the increase of the number of participants in education or the length of education,
- it continuously adjusts labour supply to demand as perfectly as possible,
- it helps develop the size and structure of labour market demand that is capable of employ workforce appearing as labour supply to the greatest extent possible,
- it supports the living, on the basis of the principle of social care and solidarity, of those who exited the labour market through no fault of their own.
4.4.

Questions asked in the interview

The method of systematic data collection can start with the questions below. Since
the objective of our study is to introduce the methodology, we have not conducted
the actual survey yet; we are going to elaborate on the findings of our future research
in a subsequent paper.
- Who do you think is unemployed?
- What is the minimum period of time spent unemployed by those regarded
as permanently unemployed?
- Up to what age can someone regarded as of working age?
- What does “black work” mean for you?
- Up to what age do you consider someone to be an entrant in the labour
market?
- Who do you think are bereft of hope in terms of employment?
- What do you mean by the application of active employment policy tools?
- What are the characteristics of the traditional forms of employment?
- What is the minimum working time of full-time employees in terms of
hours?
- Below how many hour of working time per week can be somebody regarded as part-time employee?
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leads to the insufficient efficiency of the economic policy measures because the
population cannot make use of these measures due to misunderstanding. The axiom
taken from business management suggests that every strategy is worth the extent to
which it is implemented.
The indirect result we wish to reach is to explore information that can help
economic policy actors communicate their measures more precisely to the population. The direct result will be the population’s interpretation of the labour market
definitions.
4.2.

Definitions relating unemployment

The literature knows and uses many and basically similar definitions for both employment and unemployment. Below give an incomplete overview of the most well
known ones.
“Unemployment, as an overall social phenomenon has existed in the world
since capitalism became a dominant form of production” – suggests Bánfalvy (1997)
in the introduction of his book.
Unemployment has gradually reached its modern meaning which demonstrates the evolution of the concept: “That person can be regarded as unemployed
who would occupy a job, but currently (s)he has not got a paid job”. (Galasi 2003)
Those bereft of hope are also worth mentioning who, although unemployed,
do not seek job because of the lack of employment opportunities. Hidden unemployed often get out of the traditional unemployed category and are regarded as inactive then.
Theoretically an individual is unemployed if (s)he, among given labourmarket conditions, is willing but unable to undertake a paid job. The situation is
somewhat more complicated from an empirical perspective. A person is unemployed, according to ILO, if the following conditions apply:
- (s)he did not have a job during the week before the survey,
- although (s)he actively sought job and
- would have been available for work. If (s)he spent at least 1 hour work for
wage or salary the week before the survey then (s)he is regarded as employed. If
(s)he had a paid job for shorter than 1 hour or did not seek job, then (s)he is inactive.
- A person is registered unemployed if (s)he has been registered with a jobagency. The one who is eligible for unemployment allowance is called insured unemployed. Their proportion might show a distorted picture because this category
may include those who do not want to undertake job or may exclude those who seek
job but do not register.
4.3.

Range of tasks of employment policy

Employment is, on the one hand, shaped by the market and, on the other hand by the
governmental policy influencing it. Making employment policy work is the joint
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-

Effect of employment policy tools on national and regional development

While conceptualization means refining and specifying abstract concepts, operationalizing means developing those concrete research procedures that take us to
real empirical observations using these concepts, that is, we define concrete empirical procedures leading to measuring the variables.
Having set the main objectives, we have to identify the most appropriate
method to reach them. In this case we chose the previously introduced method of
systematic data collection. The research is new also in that this method has mainly
been used for sociological researches, and not for labour market and economic
analyses.
We used Itelszon’s hypothetic-deductive method in our research, this method
includes six phases. (Itelszon 1967)
1. We assume that the economic performance of the national economy relates to the efficiency of regional employment policies. The central tools
do not get to the heavily problematic segments in the case of specific
countries.
2. We are going to examine the unsuccessfulness of employment policy.
3. According to our hypotheses the weight of regional employment policies
has to be significant and the have to respond to individual problems.
Communication faults play role in the efficiency of the employment policy tools. The labour market definitions do not cover the population’s
concepts. The concept of employment, activity and unemployment are
undefined in the society.
4. We can critically argue that regional competitiveness is improved by
strategies focusing on individual problems. Its success requires strategyawareness.
5. In a crucial experiment we are going to make a comprehensive comparison using regional employment policy tools.
6. As a theorem, we wish to assert that the various regions in Europe are in
different labour-market situations; therefore, not only EU and national
employment policy are necessary but also more explicitly defined regional employment policy.
In ordinary people’s thinking employment means that one has a job or not.
On the contrary, unemployment means the lack of job – in over-simplified terms.
That is why we hold it important to ask, by way of the method introduced above, the
man in the street about the most important questions and definitions relating employment and unemployment.
The purpose of our research is to match the meaning of the concepts
emerged in employment policy with the colloquial language of the man in the street.
Our reason for establishing this purpose was that, according to our hypothesis, the
professional definition and the population’s definition concepts mismatch. It also
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and proportion of poverty calculated on the basis of the various theoretical concepts
are different. The essence of the systematic data collection methods is that every interview respondent receives the same questions. The objective of her research with
these types of questions was to identify those factors the respondents would consider
to have the closest (also less close or no) relationship with poverty (Siposné 2008).
She conducted a traditional data collection as well in order to test the reliability of
the estimation and hypothesis testing, in the course of which she used a sample size
generally accepted in social sciences. She examined, by way of contrasting the findings of the two data collections, whether the systematic data collection using small
sample can reach the same level of reliability as the traditional methods.
Research findings: the sample she used was extremely small; she tested the reliability of the method by a similar research conducted on a larger sample. Having
contrasted the two research findings it has become clear that they have lead to the
same result in the case of all variables examined. Therefore, the assumption behind
the systematic data collection, that is one can draw reliable conclusions from smaller
samples than usual if the average competences of the respondents are taken into consideration, is reasonable. Average competences of respondents mean here the extent
to which they think in a similar way of the concepts used in the survey.
A great advantage of systematic data collection regarding the clarification of
employment-related issues, is that it decreases the necessary sample size, and thus, it
reduces the time and cost to be spent on the research. Whether or not the method can
really be applied in surveying employment and unemployment could be ascertained
once we have the result of the, so called, free-listed enumeration. The average competence of data providers, that has to reach a critical value so that later phases of the
method are applicable, can be established only on the basis of this.
4. Research plan aiming at the clarification of the concepts of employment
policy
4.1.

Concptualization, operationalization and Itelszon’s hypothetic-deductive
method

By our research plan we use the conceptualization and operationalization. Conceptualization is a process by way of which we define what mean by particular expressions. In the course of conceptualization we specify what mental pictures are related
to our concepts and we choose the observations and measurements are appropriate
for our research purposes.
The following concepts need precise definition in our research:
- Unemployment
- Employment
- Economic meaning of employment policy tools
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After establishing the list of items, triad data may be collected by first enumerating all sets of size three for the items. The next step is to randomize the triads,
both by position within the triad and by triad order. With a triad form ready, you can
collect data either orally or with a questionnaire. Informants are asked to order the
items within triads from “most” to “least” on some attribute. As for unemployment,
informants would be asked to choose the item most related to unemployment. Then,
from the remaining two items they are asked to choose again the one that is most related to unemployment. The total number of triads, however, goes up very rapidly
with an increase in the number of items, so this data collection format is only practical with 10 or fewer items. The total number of triads can be reduces by using a balanced incomplete block design (Weller - Romney 1988).
Balanced-incomplete block (BIB) designs systematically compare subsets of
items. The designs work by controlling the number of times that each pair is compared. By reducing the number of times each pair is compared to other items, the total number of subsets is reduced, while still maintaining comparisons among all
items. BIB designs are identified with three parameters: n, the number of items;
lambda, the number of times each pair occurs; k, the number of items in each set or
block; and b, the number of sets or blocks. Even using this data collection format,
the method becomes impractical with more than 25 items (Weller - Romney 1988).
Comparison of a large number of items can be done with quicksort. It minimizes the number of paired comparisons by assuming transitivity. It means that if an
informant has judged A to be greater than B and B greater than C, then you assume
that A is greater than C and you do not ask any questions about that pair. Names of
items are written on cards which are first randomized and a card is selected as a
‘standard’. All cards are compared to the standard and are divided into two piles: the
cards ‘greater than’ and those ‘less than’ the standard. This process is repeated for
each pile, until all items are ordered (Weller - Romney 1988). In case of unemployment related items, informants would be asked to divide them into two piles: items
that are related more and related less to unemployment.
To answer the second question, namely the exact meaning of short and long
term unemployment, rating scales can be used. They are the most widely used methods to collect data in written format as they work best with literate informants.
Scales are usually expressed as four- to eleven-point scales. The more points a scale
has, the more reliable it is said to be (Weller - Romney 1988). To find out the general belief about long term unemployment, informants may be asked the following
question “What is the minimum time period for which somebody has to be unemployed in order to be considered long term unemployed?”. A similar question can be
asked for short term unemployment (“For how long can you be unemployed at longest to be considered short term unemployed?”) to control for the potential inconsistency in the answers.
Eszter Siposné Nándori tested the model referring to poverty. In fact, there is
no single exclusive interpretation of poverty and that is the reason why both the size
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specific question (Romney et al. 1986). It is assumed that the correspondence between the answers of any two informants is a function of the extent to which each is
correlated with the truth, for example with the culturally correct answers (Nunally
1978). Cultural competence is the result of the socialization process, which refers to
the incorporation of social effect and beliefs to the individual’s behaviour and personality (Vajda 1999). Roberts (1964) states that in any culture information is stored
in the minds of its members and in artefacts. This study focuses on the part of the
culture that is stored in the minds of its members.
According to consensus theory, the number of informants needed depends on
the average level of competence, the confidence level and a minimum rate of questions we would like to classify correctly (Weller - Romney 1988). The average level
of competence can be defined on the basis of free listing and then consensus theory
can help to define the sample size.
If at least 90% of the questions should be classified correctly at the 0.95 confidence level, the reference to Table 1 shows the sample size.
Table 1. Minimal Number of Informants Needed to Classify a Desired Proportion with a Specified Confidence Level for for Different Levels of Competence
Proportion of Questions
0.95 Confidence Level
0.80
0.85
0.90
0.95
0.99
0.99 Confidence Level
0.80
0.85
0.90
0.95
0.99

0.5

Average Level of Competence
0.6
0.7
0.8
0.9

9
1
13
17
29

7
7
9
11
19

4
4
6
6
10

4
4
4
6
8

4
4
4
4
4

15
15
1
3

10
10
2
14
0

5
7
7
9
3

4
5
5
7
8

4
4
4
4
6

*

*

Well over 30 informants needed
Source: Weller, S. C - Romney, A. K.: Systematic Data Collection. p 77.

Informants then can be selected using the method of multistage cluster sampling
with stratification (Maxfield - Babbie 2009).
The general belief about unemployment and social aid can be investigated
with the methods of triadic comparisons, quicksort or balanced-incomplete block designs. The choice of the method to be used is determined by the number of items
elicited in free listing.
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longing to the domain of interest. Free listing is a good way to ensure that the domain and the items are culturally relevant. The most important use of free listing is
to ensure that the researcher is dealing with relevant items and to find the boundaries
of the domain (Weller - Romney 1988). In this study, free listing is going to be used
to get a list of items for further research, and to obtain understanding on what people
think of the terms of employment. The sample size necessary for free listing was determined by taking into account the amount of agreement in the responses of the informants. Stability in order usually can be found at around 20 or 30 informants, so a
sample size of 20 or 30 is in general sufficient. Informants are going to be chosen
using multistage cluster sampling. The list of unemployment-related items is going
to be elicited by asking the following questions: ‘Who do you consider to be unemployed in general?’, ‘Do you know unemployed people?’, ‘Why do you think they
are poor?’. Similarly, items related to social aids can be collected by asking: ‘What
kind of social aids do you know?’, ‘Do you know of anybody who is entitled to social aids’, ‘What kind of aid does he/she get?’, ‘Why do you think he/she is entitled
to it?’, ‘Do you think that social aid can help him/her in solve his/her problem?’.
Based on their answers, further answers can be asked if necessary.
This study has two aims: finding out (1) what the factors most related to the
term unemployment and social aid are; and (2) what the exact meaning of long and
short term unemployment are. The first question can be answered by ranking the
items from free listing. As ranking a large number of items could be difficult and
could take a lot of time, special methods are used to simplify the task. The method
of the analysis is thus systematic data collection, developed in the 1980s by the anthropologist, Susan C. Weller, and the mathematician, A. Kimball Romney in the
United States. This method helps researchers in the social sciences collect better interview or questionnaire data. The goal of social sciences, that is the better understanding of experimental and observational data, requires careful analysis of data.
Increased understanding requires systematic observation, classification, analysis and
evaluation. Structured interviewing formats help to reach this goal (Weller - Romney 1988).
The qualitative research method of systematic interviewing – where each informant is asked the same set of questions – diminishes the sample size required in
social science research in a revolutionary way while the reliability of the results is
still as high as in case of traditional techniques. This is possible by taking into consideration cultural competence of the population in defining the sample size.
Consensus theory is used when the researcher does not know what the answers are or what they should be and, instead, tries to discover the “culturally correct” responses to the questions. This theory helps to determine the number of informants necessary to get reliable answers in cases when the answers to the questions are not known ahead of time. It gives the possibility to measure the cultural
competence of informants (the probability that the informant knows the answer to a
given question) and it allows to reconstruct the “culturally relevant” answers to a
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Figure 2. Rate of unemployment in Hungarian subregions (2007)

Source: Resource map, Hungarian Academy of Science

First of all, significant changes are necessary in the institutional system of labour-market policies, in the inter-institutional co-ordination, and in the integrated
operation of the organisation that puts the employment policy into practice. It is
common that the institutional system of the labour policies is, similarly to other
countries, scattered in Hungary and there is much to improve in the area of interinstitutional co-ordination as well. The various organisations use different concepts,
and the impacts of the various measures, which are well known and properly interpreted by experts, fail because of the social incomprehension and misunderstandings. The various concepts are not only mixed up in the surveys conducted in the
specific member states but also in the international comparative researches.
3. Methodology
Items expressing the general belief about the terms of employment can be found using qualitative research methods. First, a list of items related to employment is elicited from informants, and then they are asked to rank these items to find the ones
most related to the field of interest.
The first step in any study is to get a clear understanding and boundaries of
what is being studied. To do this, informants have to be asked to list the items be852
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even greater than that of the external demand, entailed considerable real sacrifices.
The rate of unemployment was also at its lowest point, the number of long-term unemployed significantly grew.
Figure 1. Labour market situation in Hungary
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Source: own compilation on the basis of Eurostat data

The value of the two main labour market indicator, in the chart displayed in
Figure 1, has showed a similar trend to the other ex-socialist countries. Putting the
rates of unemployment and employment in the same system of co-ordinates demonstrates that the trend changed to opposite between 1998 and 1999.
Hungary is different from other countries of the region in two respects: the
job-seeking intensity of unemployed men (with special regard to those with low level of education) is extraordinarily low; some sources mention that the costs of
launching new enterprises are high. Apart from the general European objectives
(supporting the disabled, fostering life-long learning and fighting tax-avoidance),
employment policy has to concentrate on the above areas in Hungary including making efforts to find out, using more profound data-collection and analysis, that whether the picture, developing from the elementary statistics and the available research
findings, is precise enough.
The rate of unemployment well demonstrates the regional differences in Hungary (Figure 2).
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thus his/her sense of uncertainty decreases; (s)he helps economy get over the crisis
by way of optimistic anticipations. We argue that the Hungarian employment policy,
its institutional system, the official databases and the researchers use numerous definitions, while the society interprets the particular phases differently. It is the task of
the legal system and the profession to use the concepts developed in a given era.
In this study we introduce a method for labour market research that enables
faster reaction at lower investment in terms of time and money. It means a fast and
flexible feedback between the hypothesis and research findings and formulating a
more comprehensible economic policy.
It leads to stories, we can generate processes, which are effective and can correct the hypotheses, extremely far from reality, of theory and politics; or at least
warn those people who try to seek connections between the professional theorems to
the concrete processes that they are wasting their time.
The reason for choosing the method we use – briefly introduced in chapter 3 –
is to attempt to introduce a fast, flexible and cost-effective process for labour market
analyses. The method basically is a sampling survey, its information are not deeper,
however it provides opportunity for quick report-like surveys.
2. Employment situation
One of the mid-term priorities of the Hungarian employment policy, aiming at enhancing the long-term stagnating employment, is that the expansion of employment
should be facilitated by way of letting inactive population return to the labour market and preventing unemployment to become permanent.
The token of success in the case of the European and thus the Hungarian employment policy is that the actors of the economy can understand and operate it. The
labour market problem of the core member states of the European Union and those
problems experienced in new joiners are similar. European labour markets – as opposed to the American one – are usually regarded as inflexible and sclerotic because
the employment is lower, the regional and industrial crises are more permanent, it
takes longer for the unemployed to find job, and the wages and salaries adapt to
changes in the demand over a longer period of time. Hungary occupies an average
position in the region according to the labour market indicator used in the comprehensive World Bank study (2002) and the Cazes-Nesporova (2003) book. Similarly
to other countries in the region, the employment of those completed primary school
is extraordinarily low, the regional differences are high and permanent, and the taxes
on labour are relatively high.
The Hungarian economy got into a slump in the fourth quarter of 2008, as a
result of the recession of the world economy that began to improve only in the second half of 2009. The nadir in 2009 brought about a decrease in living standard, it
also increased income discrepancies. The setback of the internal demand, which was
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Judgement of employment by the methods of systematic
data collection
Dr. Zsuzsanna Dabasi Halász1 – Katalin Lipták2 – Eszter Siposné Nándori3
Our research aims at examining the opinion of the Hungarian population about employment.
We would like to define what factors are mainly associated with employment and what the
exact meaning of these factors is. To carry out our research we have used the techniques of
systematic data collection.
This method, developed in the 1980s by anthropologist Susan C. Weller, and mathematician A. Kimball Romney in the United States, help researchers in the social sciences collect better interview or questionnaire data. This slowly spreading qualitative research method of systematic interviewing – where each informant is asked the same set of questions –
diminished the sample size required in social science research in a revolutionary way.
In our paper we present a research overview about how to examine employment with
the method of systematic data collection.
Key words: systematic data collection, interview techniques, employment, sampling

1. Introduction
In spite of many favourable macro-economic processes the man in the street feels
that the nadir of global recession is still ahead. The Eurobarometer survey conducted
in the EU 27 member states indicates that citizens regard unemployment as the main
menace. At the same time, their anxieties concerning the economic situation have
become somewhat less.
That is why communicating the objectives and tools of employment policy in
the most comprehensible way possible receive heightened significance. It is important that the man in the street understands and makes use of the opportunities and
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