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Abstract:

On-line trial testing for fourth-grade students was an exploratory study
realized as a part of the project “Developing annual test of students’ achievement in
Nature & Society” realized by Institute for Education Quality and Evaluation. Main
ideas of the study were to explore possibilities for on-line testing at national level in
Serbia, and to explore the trial test characteristics on a convenience sample in
partially controlled testing conditions.

This report presents evidences concerning possibilities for on-line testing as
well as detailed analysis and comparison of results obtained from the annual and the
trial test. In total, 926 students from 50 elementary schools participated in the trial
test. Results of the trial and the annual tests were analyzed using Classical Test
Theory and Item Response Theory. We have separately analyzed all alternatives and
options in multiple choice and multiple response questions (including non-answers).
We have also analyzed differential item functioning and item response time in order
to collect additional information about questions and the test as a whole.
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Introduction

On-line trial testing for fourth-grade students is an exploratory study realized as
a part of the project “Developing annual test of students’ achievement in Nature
& Society” realized by Institute for Education Quality and Evaluation [1]. Basic
idea of the study was to enable students to participate in a large-scale testing
from their own schools through the Internet. All schools where teachers were
interested in the testing were eligible for participation in the study. Motivation
for this mode of test delivery was the fact that the schools in Serbia have much
better Internet connections today than they had only a year ago.

Computer-based testing (or e-assessment) enables realization of trial test on
convenience sample with simple administration and test analysis. It makes such
studies much cheaper and easier to organize. Using Internet for computer-based
testing, i.e. on-line testing, enables studies where communication with students
and teachers who facilitate testing goes via Internet.

Basic aims of this study were:
1. to explore possibilities for on-line testing at national level in Serbia and
2. to explore the trial test characteristics on a convenience sample in
partially controlled conditions.

This report presents evidences concerning possibilities for on-line testing as well
as detailed analysis and comparison of results obtained from the annual and the
trial test.

Methods

The on-line testing was realized in period May 5-19, 2009, immediately after the
annual test in Nature & Society (April 2009). For the on-line testing modified
Web application Moodle (with Ttest module) [2, 3] was used. Moodle had been
used for all computer-based tests performed by the Institute in the past few
years.

The sample for the trial test was not specifically designed. All interested schools
were enabled to participate. The only request we had was to choose participants
among fourth-grade students who attend schools in Serbia. The schools were
required to provide us with information about the way selection was done.

Public media and direct e-mail communication were used to announce the on-
line testing and to invite schools in Serbia to participate. Fifty six schools
responded to our invitation (Appendix 2). Each school had a chance to select
students for the test according to their own needs and opportunities. In total, the
schools applied 1341 students. Accounts for the testing portal were made for all
these students. Files with the Web address of testing portal, usernames,
passwords, and the number of test intended for all the students were sent to all
participating schools, as well as exact date and time when they should start
testing.

Two weeks before the trial testing, a short example-test was available for
students at the testing portal so they could practice and become familiar with the
testing procedure and the way of responding to the test. This example-test has
been taken by 247 students and several curious teachers.



Finally, 926 students from 50 elementary schools participated in the trial test.
Elementary school “Sveti Sava” from Batoc¢ina had the most participants (81
students), while the least students had school “Djura Jaksi¢” from village Ravni
(one student only). Because of numerous technical obstacles, like sudden
interruption of Internet connection, obtained data is not valid for all the
students. The trial test data analysis is performed for responses of 903 students.

Conditions

The on-line testing was deliberately performed in partially controlled conditions.
Teachers in schools, where the testing was performed, had the opportunity to
select students who would do the test. We gave instructions about the way
teachers should realize testing, but we did not control the realization.

The trial test was composed of four sections, with eight questions each. Using
these sections, we have made four different versions of the same test with the
same number of questions - 32. That was the way to help teachers to hinder
students to peek into each other’s test.

All the students were provided with test instructions. Short instructions had
appeared on screen immediately after logging in the e-assessment portal. After
the reading of short instructions, students listened to detailed instructions red by
teacher. Students were not allowed to start their tests until teacher had finished
the reading and finally gave them password to start the test.

Computer classrooms in Serbian schools are equipped with computers with
different keyboards and different language settings. Such a situation can cause
problems with logging which may upset students at the very beginning of the
testing [4]. Therefore, we decided to use numerical usernames and passwords.
Once they start the test, there is no need for them to use keyboard any more.
Students responded to all questions by using mouse, i.e. by selecting some
alternative or option given on the screen. When students finished the test, they
were able to see their total score.

At the end, all students were asked to fulfill a short questionnaire (Appendix 4).

Test

All test questions were taken from questions pool used for the annual test in
Nature & Society. The trial test had 32 questions (eight from each of four
booklets at the annual test). Because of potential problems with a keyboard
usage, only multiple choice and multiple response questions were chosen.
Distribution of questions according to their difficulty and topics was similar to
the distribution for the annual test. For administrative reasons, time limit for
both tests was set to 50 minutes although students needed less time to answer
all the questions.

Feedback

Computer-based testing, generally, enables automatic test scoring and a lot of
feedback. Our trial-test had limited feedback so it would not influence

performance and reliability of the study. After the students had submitted the
answers, they were able to see their total scores but not which questions they



answered correctly. Teachers involved in testing realization had also a chance to
see results of their students. For that purpose, all teachers had accounts with
necessary privileges for approach to the system.

Several days after the test was closed, all the questions and results became
available to students and teachers. They used the same accounts for viewing the
results as they used for taking the test earlier.

Result analysis tools and methods

Results of the trial and the annual tests were analyzed using Classical Test
Theory (CTT) and Item Response Theory (IRT). Statistical analysis was done by
using statistical software R with package irtoys [5] and standalone software IRT
Command Language [6]. Standard errors were determined by bootstrapping
method. Estimation of students’ ability was done by using a posteriori method

[7].

We have separately analyzed all alternatives in multiple choice questions
(including non-answers). In the case of multiple response questions, we have
analyzed responses to all available options. For each alternative/option difficulty
index, discrimination index and median response time were determined.

Ttest module enables measuring responding time for each answer in the test. We
have analyzed these data also in order to collect additional information about
questions and the test as a whole.

Two different scales were used for representing questions’ difficulty and
students’ ability: the annual test scale and the trial test scale. Estimations of
students’ ability are given on the annual test scale. For the analysis of
alternatives we had used the trial test scale.

Additional sources of information

For this study we have used data collected for the annual test in Nature & Society
and data collected in the preparation of the trial test for standard setting. Since
the annual test did not have questionnaires for students and teachers like the
trial test did, we used comparable data from students’ database maintained by
Institute for Education Quality and Evaluation.



Comparison of results for the annual and the trial test

Students who took the trial test, in average, had significantly higher achievement
than students at the annual test. We can estimate ability of all students on both
tests and present it on the same scale if we use IRT parameters obtained for the
annual tests as benchmark. That way we can see how the convenience sample
(used for the trial test) was different from the representative one (used for the
annual test).

The distributions of estimated ability for the annual and the trial test are given
on Figure 1. We can see that both tests had samples with fairly normal
distributions of similar width. These two distributions differ significantly by the
mean value.

Figure 1: The distributions of estimated ability for
the annual test (gray) and the trial test (green)

Ability distribution for the annual test can be described as normal curve with the
mean value p,= 0.00 and the standard deviation 6,=0.88. For the trial test, the
mean value is pu= 0.62 and the standard deviation 6:=0.80. In other words, the
same question’s difficulty parameter should be smaller at the trial test than at
the annual test. That difference should be approximately the same as the
difference between estimated abilities for these two tests.

Comparison of questions’ metric characteristics for the annual and
the trial test

If we do not have standard questions which we could use for the scale
calibration, question parameters can be determined relatively for the sample
that we have. That way, we can estimate parameters independently for the
annual and the trial test. In two-parameter IRT model, in the ideal case,
discrimination (parameter a) should have the same value regardless of the
sample we use. Difficulty (parameter b) for two tests should differ by constant
value determined by the properties of used samples [8].



The estimations of parameters a and b, as well as their standard deviations for
the trial and the annual tests, are given in Table 1. We can notice that estimations
of discrimination are approximately equal for both tests/samples, just as we
expected. The estimation of questions’ difficulty, however, vary more than we
expected. Differences are particularly big for very hard questions at the annual
test (ba>2) and very easy questions at the trial test (bt<-2). This deviation from
the theoretical expectation can be an evidence of possibility that these two tests
are different not only because of different samples but because of other
characteristics that we did not measure.

Trial test Annual test
Question az bt da ba
#1 1.1(0.1) -1.1(0.1) 1.1(0.1) -0.1(0.1)
#2 0.8(0.1) 0.8(0.1) 0.4(0.1) 3.4(0.7)
#3 1.7(0.2) -1.6(0.1) 1.4(0.2) -1.2(0.1)
#4 0.8(0.1) 1.8(0.2) 0.7(0.1) 1.9(0.3)
#5 1.0(0.1) -2.0(0.2) 1.0(0.1) -1.3(0.2)
#6 0.8(0.1) -0.9(0.1) 0.8(0.1) -1.3(0.2)
#7 0.8(0.1) -0.6(0.1) 0.5(0.1) 1.8(0.4)
#8 0.6(0.1) -0.6(0.2) 0.6(0.1) 0.4(0.2)
#9 0.6(0.1) 0.7(0.2) 0.5(0.1) 2.9(0.6)
#10 0.5(0.1) -0.8(0.2) 0.5(0.1) 0.1(0.2)
#11 0.7(0.1) 0.4(0.1) 0.8(0.1) 1.8(0.3)
#12 1.0(0.1) -0.9(0.1) 0.7(0.1) -0.7(0.2)
#13 1.0(0.1) -2.0(0.2) 1.1(0.2) -1.6(0.2)
#14 0.7(0.1) -1.4(0.2) 0.8(0.1) 0.6(0.2)
#15 0.9(0.1) -1.5(0.2) 0.7(0.1) 0.1(0.1)
#16 0.7(0.1) 1.7(0.2) 0.4(0.1) 3.7(0.7)
#17 1.0(0.1) -0.5(0.1) 1.0(0.1) -0.3(0.1)
#18 1.2(0.1) -1.1(0.1) 1.5(0.2) -0.4(0.1)
#19 0.5(0.1) -0.3(0.2) 0.5(0.1) 0.9(0.3)
#20 0.7(0.1) 1.0(0.2) 0.6(0.1) 1.8(0.3)
#21 0.9(0.1) -1.0(0.1) 0.8(0.1) 0.6(0.2)
#22 0.8(0.1) -1.7(0.2) 1.1(0.2) -1.0(0.2)
#23 1.1(0.1) -1.1(0.1) 1.5(0.2) -0.4(0.1)
#24 0.9(0.1) -0.6(0.1) 1.0(0.1) 0.1(0.1)
#25 0.6(0.1) 1.8(0.3) 0.7(0.1) 2.1(0.4)
#26 0.8(0.1) -0.5(0.1) 0.7(0.1) -0.3(0.2)
#27 1.0(0.2) -3.1(0.5) 0.8(0.2) -3.3(0.6)
#28 0.9(0.1) -1.9(0.2) 0.4(0.1) -0.2(0.3)
#29 0.9(0.1) -2.5(0.3) 1.4(0.2) -1.8(0.2)
#30 0.7(0.1) -2.5(0.4) 0.8(0.1) -1.2(0.2)
#31 1.3(0.2) -1.3(0.1) 1.3(0.2) -0.6(0.1)
#32 0.9(0.1) -2.7(0.4) 1.0(0.1) -1.6(0.2)

Table 1: The comparison of IRT parameters for all questions
for the annual and the trial test

The comparison of discrimination parameters for the two tests is given on Figure
2. Dashed line displays theoretically expected values for the trial test, i.e. values
equal to those at the annual test. The comparison of difficulty parameters for the
two tests is given on Figure 3. Dashed line presents values from the annual test
decreased by 0.62, i.e. expected value for the trial test.
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Number of omitted questions for the annual and the trial test

There is a great difference between the number of omitted questions for annual
and trial tests. In the first case, there are questions where up to 20% of students
did not answer. In the second case, the percentage of omitted questions does not
rise above 3%. This difference can be a consequence of the way of examination
(mode of test delivery), but also of different way the selection of students for the
testing was done.

From the total number of non-answers for the trial test, 44 of them have
response time 0 seconds. It means that students have not seen that question at
all, so we can treat it as missed instead of omitted one. Since the response time
can be measured for computer tests only, we can not measure the response time
and know information about the number of missed questions for the annual test.

The ratio of omitted questions for each item in both tests is presented in Table 2
and on Figure 4.

Question
Question codename
Ratio on
non-answers
(annual test)
Ratio of
non-answers
(trial test)

#1 PP031031 0.03 | 0.01
#2 PP013012 0.02 | 0.02
#3 PP041047 0.01 | 0.01
#4 PP061069 0.01 | 0.01
#5 PP071081 0.02 | 0.01
#6 PK093104 0.02 | 0.03
#7 PK123146 0.17 | 0.01
#8 PD171192 0.05 | 0.01
#9 PP033036 0.01 | 0.01
#10 PP013010 0.01 | 0.01
#11 PP043051 0.03 | 0.01
#12 PP063072 0.03 | 0.01
#13 PP073082 0.02 | 0.01
#14 PK111131 0.13 | 0.01
#15 PK121136 0.13 | 0.01
#16 PK123144 0.15 | 0.02
#17 PP043052 0.03 | 0.02
#18 PP061067 0.02 | 0.01
#19 PK093107 0.02 | 0.01
#20 PK101113 0.02 | 0.01
#21 PK123142 0.20 | 0.02
#22 PD141159 0.02 | 0.01
#23 PD133154 0.11 | 0.01
#24 PP013009 0.03 | 0.02
#25 PP083095 0.05 | 0.02
#26 PK101118 0.02 | 0.02
#27 PK111132 0.01 | 0.01
#28 PK121139 0.14 | 0.01
#29 PD143165 0.02 | 0.01
#30 PD153176 0.03 | 0.02
#31 PP021015 0.02 | 0.01
#32 PK093106 0.01 | 0.01
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DIF by gender

Differential Item Functioning (DIF) for examinees grouped by gender is analyzed
using Mantel-Haenszel method [9]. DIF p-value is determined separately for the
annual and the trial test. All items where DIF p-value is less than 0.05 behaves
statistically different for boys and girls. This discrepancy does not need to be an
indicator of item bias, but it is a reason to check what and how that item
measures.

p-Values for the annual and the trial test are presented in Table 3 and on Figure
5. Here we can see that items #18 and #23 are DIF flagged at both representative
and convenience sample, while items #10, #17, and #25 are not. For item #23
significance of DIF difference is biggest for both tests (p<0,01).

Question
Question codename
DIF p-value
(annual test)
DIF p-value
(trial test)

0500
!
L]

#1 PP031031 0.98 | 0.95
#2 PP013012 0.92 | 0.95
#3 PP041047 0.60 | 0.77 P

0.200
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#24 | PP013009 | 0.92 | 0.13 Figure 5: DIF p-values for the annual and the trial test

#25 PP083095 0.46 | 0.05
#26 PK101118 0.51 | 0.55
#27 PK111132 0.70 | 0.56
#28 PK121139 0.39 | 0.97
#29 PD143165 - 0.92
#30 PD153176 0.77 | 0.89
#31 PP021015 0.44 | 0.97
#32 PK093106 0.81 | 0.61
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Conclusions

On-line test in Nature & Society is realized using computer-based testing system
where students participated from their own schools through the Internet. All
elementary schools in Serbia had opportunity to participate in this testing if the
school had an interest and technical capabilities. The organization of on-line
testing, as an innovation in educational practice, was accompanied by many
technical problems. Because of the quality and reliability of Internet connections,
such a testing was impossible only two years ago. Today, we can say that on-line
testing is feasible in the majority of schools in Serbia. The quality of Internet
connections in schools is still the biggest obstacle in the realization of e-testing.
Due to technical difficulties, in 6 out of 56 engaged schools, testing was not
finished successfully. The second biggest obstacle for e-testing was the quality of
Institute’s Internet connection where the e-testing server is located.

We have received the feedback concerning testing realization from 25 teachers.
14 Teachers said there were no technical problems of any kind, 3 of them said
that some pages were loading slowly, 5 of them said that Internet connection
was interrupted but it did not violate the testing, while 3 teachers said they
encountered too many technical problems so they can not say the testing was
successful. 22 Teachers said that students were very motivated to answer all the
questions as good as they could. 19 Teachers said that praxis of e-testing in
Serbia would be very useful for all students while the others thought that just
certain students would benefit from such a praxis. Generally, teachers were very
interested in this kind of testing and they hoped such testing would be available
more often in the future.

Psychometric characteristics of the trial test were examined through the results
of both the annual and the trial test. The characteristics of individual items in the
trial test were compared with the same item in the annual test. Results of both
tests were analyzed using Classical Testing Theory (CTT) and 2-parameter Item
Response Theory (2PL IRT). The annual test was performed on representative
sample (1842 students in total) in paper & pencil mode, while the sample for the
trial test was convenience sample (926 students from 50 elementary schools).
Because of unavoidable technical difficulties in the e-testing realization, some
test taking attempts were not valid. Finally, 903 students had valid responses
suitable for the analysis.

Trial test was composed of 32 questions (eight from each of four annual test
booklets). All selected items were of multiple-choice type (with one or more
correct answers). The distribution of items by topics and difficulties were
approximately the same as for the annual test. Responding time for both test was
limited to 50 minutes.

According to Item Response Theory, we can reconstruct item parameters for
entire population if we know parameters for a sample that is large enough and
normally distributed, and standard items for scale calibration. That means that
estimation of item discrimination, in ideal case, should have the same value for
all normally distributed samples, while item difficulty estimation should be
linearly shifted in dependence on the mean ability of used sample. In this study,
we have examined how good can we estimate item parameters for the entire
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population on the basis of on-line trial test given to convenience sample of
students. The assumed similarity of item response curves for these two tests
opens another research question - Can we detect differential item functioning
for entire population if we look at the results of the trial test only?

Results show that differences in the estimation of item discrimination for the
annual and the trial test are small and comparable to their standard errors. For
item difficulty we can see that there is linear dependence between estimations
obtained for these two tests with correlation coefficient r=0.89. Such a
correlation with theoretical model, however, does not enable us to make good
prediction of parameters for individual items. Difference in testing conditions
certainly have great influence on the estimation of individual item parameters.
(We have some indications that conditions in certain schools were not
completely regular. That is also a reason why results do not fit in theoretical
model as good as we expected.) Results of numerical simulations show that these
two tests differ more than can be explained by the difference in samples.
Obviously, there is a difference in students’ attitude toward the tests. This
discrepancy is reflected in the number of non-answered questions for the annual
(5.0% per student in average) and the trial test (1.3%). The analysis of
differential item functioning shows that two out of three items are flagged
correctly (DIF p-value less than 0.05) for the annual test using the results of the
trial test only.

In this study we have also analyzed alternatives, i.e. options for multiple choice
questions. The analysis of alternatives frequency against estimated ability can
help us detect bad alternatives or strong distractors. Information about item
response time fulfills this picture because it enables us to detect strong
distractors even when difficulty and discrimination parameters of alternatives
do not indicate such behavior (e.g. the fourth alternative of question #9).

The general conclusion of this study is that on-line testing is feasible, that
teachers need them and that such a practice motivate students. In psychometric
domain, on-line trial tests in partially controlled conditions are useful for item
and test quality analysis and usability of alternatives in multiple choice
questions. The estimation of item difficulty is also possible but under constrains
that have to be thoroughly examined in the future.
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Appendix 1: Metric characteristics of items

All items from the trial test and their metric characteristics are given in this
Appendix. Number and codename of items are displayed in the header of each
page. Response codes @, @, @, @ are associated with alternatives in multiple-
choice questions. Code @ is reserved for non-answers. Correct (v') and incorrect
answers (%) are labeled for all alternatives. If there is a question with a few
correct answers, we consider it successfully answered if examinee responded
correctly to all options like it was set for the annual test.

CTT parameters are determined for all items (item difficulty - p-value and item
discrimination - r-value). Item difficulty is determined as the ratio of number of
correct answers and the total number of answers for particular item. [tem
discrimination is obtained as item-total correlation with exclusion. 2PL IRT
parameters are also determined for all items (difficulty — b and discrimination -
a). For the sake of comparison, all item parameters are determined for both: the
annual and the trial test.

For the trial test, all alternatives (or options for multiple response questions)
were analyzed separately. The number of responses, r-value, p-value and
characteristic response time are given in tables for all alternatives or options.
Characteristic response time is given in seconds as the median value of response
time distribution for each alternative or option.

Frequency curves for particular alternatives, or options, are given graphically for
the trial test. Here we used non-calibrated scale of ability determined for the trial
test. The curves of alternatives or options are colored according to the response
code.
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Question #1 PP031031
Y npupogHa ctaHuwTa ybpajamo:
Opabepu jepaH oarosop.
O  peKy, HUBY U jesepo x O
O wyMy, peky u 6apy v @
O BwuHorpaa, dapmy u Bohkak * O
O NMBafly, tMBY U NOBPTHAK ¥ @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.40 0.51 annual test | 1.1 | -0.1
trial test 0.35 0.72 trialtest | 1.1 | -1.0
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 65 0.07 -0.14 43
@ 639 0.72 0.35 39
® 80 0.09 -0.18 41
® 94 0.11 -0.18 40
® 10 0.01 -0.10 76
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Question #2 PP013012
Kopere burbaka crnpevasa:
Opnabepu jepaH oarosop.
O cnupae 3eM/buwTa v 0
O  3zarahuBarbe 3eMbULITa * @
O  ucywuBatrbe 3eMbulita * O
O  hybpetrbe 3eMmbULLITA x @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.09 0.23 annual test | 0.4 | 3.4
trial test 0.28 0.37 trialtest | 0.8 | 0.8
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 327 0.37 0.28 46
@ 230 0.26 -0.13 43
©) 221 0.25 -0.05 48
@ 93 0.10 -0.15 39
® 17 0.02 -0.08 58
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Question #3 PP041047
LLiTa oa HaBeaeHor He ybpajamo y npupoaHa boraTtcTea?
Opnabepu jepaH oarosop.
©) OUIbHM U XKMBOTUHbCKM cBeT ¥ @
O  «kyhe v @
O pyne *x 0O
O  Boay x @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.44 0.77 annual test | 1.4 | -1.2
trial test 0.39 0.87 trialtest | 1.7 | -1.6
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
) 36 0.041 -0.19 40
@ 770 0.87 0.39 27
©) 51 0.06 -0.26 34
@ 23 0.03 -0.14 43
® 8 0.01 -0.14 37
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Question #4 PP061069
Koja cBojcTBa MMa Ba3gyx?

Opabepu 6ap jeaaH oarosop.

(| “Ma ctanaH obnunk x O
1 kpehe ce v 0
] 3ay3uMa npocTop v ©
] wuma 6ojy x O
]  yracoButoM je ctatby v ©
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.25 0.23 annual test | 0.7 | 1.9
trial test 0.27 0.22 trial test | 0.8 | 1.8
Analysis of options
Option Number of | p-value of option r-value of option Median response
responses time [s]
(1) 191 0.22 -0.14 41
(2] 555 0.63 0.10 44
© 403 0.46 0.25 39
(4] 17 0.02 -0.11 35
657 0.74 0.32 41
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Question #5

PP071081

LLiTa he ce gecMTn ako y nocyay ca BOAOM CTaBMMO ABe fionTuue: jeaHy o4
CTUpONOpaA, a Apyry oA cTakna?

Opabepw jegaH oarosop.

ONONONG®

O6e he noToHyTH.
O6e he nnyTatu.
Jlontuua oa ctupornopa he NoToHyTH, a CTakneHa he naytaTw.
JlonTnua og ctuponopa he nayTaty, a ctakneHa he NoToHyTHW.

[tem parameters

(no response)

X K XX
CECRCRCKS)

CTT IRT
r-value | p-value a b
annual test | 0.36 0.75 annual test | 1.0 | -1.3
trial test 0.28 0.83 trial test | 1.0 | -2.0
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 21 0.02 -0.15 42
@ 54 0.06 -0.17 51
©) 65 0.07 -0.12 50
@ 736 0.83 0.27 42
® 12 0.01 -0.07 60
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Question #6 PK093104

Ha Kojoj cnmum je Ta4yHo NpuKasaH nosoxaj

:'t‘l)'-
% % CeHke?
- L Opnabepw jenaH oarosop.

a

- @) a x O
‘Q' ‘D" o 6 x @
i #.% i w_ﬁ i O B v 0
L WL O r x @
. . (noresponse) * ©
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.31 0.71 annual test | 0.8 | -1.3
trial test 0.30 0.66 trial test | 0.8 | -0.9
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 141 0.16 -0.24 53
@ 71 0.08 -0.11 51
©) 584 0.66 0.31 43
@ 67 0.08 -0.01 54
® 25 0.03 -0.15 50
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Question #7 PK123146
LLiTa je 6uo noBog 3a nsbujarse MNpBor Cprnckor ycraHka?
Opnabepu jepaH oarosop.
O paHak y KpBu x @
O  ceva KkHe30Ba v o
O  3ugame hene kyne * O
O  ceoba Cpba x @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.18 0.31 annual test | 0.5 | 1.8
trial test 0.31 0.60 trial test | 0.8 | -0.6
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 140 0.16 -0.07 38
@ 529 0.60 0.31 30
©) 40 0.05 -0.10 49
@ 167 0.19 -0.23 34
® 12 0.01 -0.16 42
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Question #8 PD171192
S Ko ce kpehe npaBunHO ynuuoM 6e3 TpoToapa?

Opabepw jegaH oarosop

O newak A v o
O  newak B x Q@
O wunewakAunewakb * O
O  HuMnewak AHunewakb * @
(no response) x ©
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.23 0.45 annual test | 0.6 | 0.4
trial test 0.23 0.58 trial test | 0.6 | -0.6
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 519 0.58 0.23 44
@ 243 0.27 -0.09 42
©) 27 0.03 -0.18 48
@ 90 0.10 -0.11 46
® 9 0.01 -0.09 75
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Question #9

PP033036

Koju ce ycnoBm 3a XMBOT y CTaHULLTMMA HajBULLIE Metbajy TOKOM roanHe?

Opabepu jenaH oarosop

O  ceetnoct utosiota v @
O KONMWM4YMHa BOAE x ©
O  KonuMuuHa Basayxa * O
O 6poj xmBux 6uha x @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.14 0.23 annual test | 0.5 | 2.9
trial test 0.21 0.42 trialtest | 0.6 | 0.7
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 370 0.42 0.22 50
@ 68 0.08 0.00 55
©) 35 0.04 -0.12 52
@ 404 0.45 -0.16 40
©) 11 0.01 -0.05 26
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Question #10 PP013010

Ha TpaBu je ctajana kaHTa ca HybpeToMm. [Mocne HeKONMKO AaHa Tpasa MCcnoz
KaHTe je noxyTtena. 36or yera?

Opnabepwu jepaH oarosop.

O Huje nmana noBO/BHO BOAE. * O
O Huje nmMana AOBO/LHO Ba3ayxa. x @
@) Huje uMana [0BO/bHO cyHyeBe cBeTiocTn. v O
O Huje umana AoBO/bLHO TOMMOTE. x @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.20 0.49 annual test | 0.5 | 0.1
trial test 0.21 0.60 trial test | 0.5 | -0.8
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 111 0.12 -0.16 46
@ 212 0.24 -0.04 46
©) 528 0.59 0.20 42
@ 25 0.03 -0.13 43
® 12 0.01 -0.07 44
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Question #11

PP043051

Koje npupoaHo 60ratcTBo sbyan KOPUCTE U Kao M3BOP eHepruje n kao

CUPOBWHY?

Opnabepwu jepaH oarosop.

©) rac *x @
O  p;pBo v o
O  KkaMeH x O
O  3embuwTe * @
(noresponse) * O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.24 0.23 annual test | 0.8 | 1.8
trial test 0.26 0.45 trialtest | 0.7 | 0.4
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 343 0.39 -0.07 39
@ 400 0.45 0.26 40
€ 16 0.02 -0.05 45
@ 117 0.13 -0.25 38
® 12 0.01 -0.04 38
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Question #12 PP063072

JeaHor netwer jytpa Mapko je npuMeTro Aa Cy CBM NAOYHMUM CYBK, @ Aa Ha
Tpasu y H6awTama nMa Karnsbuua Boge. Ynme ce 1o Moxe objacHUTH?

Opnabepwu jepaH oarosop.

O Mapana je kuuwa. * O
O  Mapao je rpaa. x ©
O  Tpaga je nyctuna COKOBe. x O
O Ha TpaBu ce 3rycHyna BoaeHa napa. v @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.28 0.60 annual test | 0.7 | -0.7
trial test 0.35 0.69 trial test | 1.0 | -0.9
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 155 0.17 -0.29 54
@ 29 0.03 -0.12 56
©) 84 0.09 -0.07 58
@ 607 0.68 0.36 52
® 13 0.01 -0.11 66
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Question #13

3allTOo ce NoCcyAe 3a KyBake XpaHe npase o MeTana?

Opabepu jepaH oarosop.

O0O0O0

[tem parameters

(no response)

3aTo LITO MeTan Ao6po NPOBOAN TOMMOTY
3aTO LUTO MeTas NPOBOAU ENEKTPUUHY CTPY]Y
3aTO LITO Ce MeTaN He JIOMU

3aTO LITO MeTaN HUje NpoBuaaH

PP073082

X X X %X <
©O® OO0

CTT IRT
r-value | p-value a b
annual test | 0.39 0.81 annual test | 1.1 | -1.6
trial test 0.30 0.83 trial test | 1.1 | -2.0
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 739 0.83 0.30 40
@ 43 0.05 -0.12 39
©) 83 0.09 -0.24 44
@ 12 0.01 -0.06 45
® 11 0.01 -0.10 47
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Question #14 PK111131
KocoBcka buTtka ce ogurpana 1389. roamHe. Koju je To Bek?
Opnabepu jepaH oarosop.
O  jemaHaectTuBek * @
O  pBaHaectTMBek ¥ @
O  TpuHaectTmBek * O
O  yeTpHaectuBek Y @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.29 0.40 annual test | 0.8 | 0.6
trial test 0.27 0.71 trialtest | 0.7 | -1.4
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 26 0.03 -0.19 45
@ 83 0.09 -0.11 34
©) 137 0.15 -0.13 40
@ 631 0.71 0.27 31
® 11 0.01 -0.10 38
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Question #15 PK121136
Ko je 61o Boha npBOr Cpnckor yCcTaHka?
Opnabepu jepaH oarosop.
O Mwunow O6peHosuh x O
O  Kapahophe v @
O Uap AywaH x 0O
@) Metap Mpeu Kapahopheeuh * @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.28 0.49 annual test | 0.7 | 0.1
trial test 0.29 0.75 trial test | 0.9 | -1.5
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 74 0.08 -0.15 27
@ 667 0.75 0.29 24
©) 50 0.06 -0.21 30
@ 86 0.10 -0.08 30
® 11 0.01 -0.11 37
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Question #16 PK123144
Koje cy TBpaHe 0 XUBOTY Y BpeMe HemMarsnha TauHe?

Opabepu 6ap jeaaH oarosop.

[ Hajsehu 6poj CTAHOBHMKA UMHUAM Cy cerbaun v ©
1 kyhe cy 06uyHo 6une rpaheHe oa uurana x @
l CBa Aeua Cy vwna y wkony x ©
O Hajsehu 6poj /byan 6aBno ce TProBUHOM x O
[0 nocyhe ce nNpaBusio oA ApBETa U neyeHe rmuHe v ©
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.10 0.20 annual test | 0.4 | 3.7
trial test 0.25 0.27 trial test | 0.7 | 1.7
Analysis of options
Option | Number of p-value of option r-value of option Median response
responses time [s]
1] 600 0.68 0.31 65
(2] 134 0.15 -0.19 72
© 133 0.15 -0.22 67
(4] 309 0.35 0.10 68
576 0.65 0.33 65
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Question #17

3awTo je Boaa 06HOB/LMB U3BOP eHepruje?

Opabepw jenaH oarosop.

PP043052

O 3aTo LWTO Cce Hanasu CByAa OKO Hac. *x O
O 3aTo WTO Ce MOXEe Hahu y Tpu arperaTHa ctaka. ¥ @
O 3aTo WTOo je MMa HajBuLle Ha 3eM/bM. x 0O
O 3aTo LUTO HENPEKUAHO KPYXW Y NpUpPOAM. v @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.37 0.56 annual test | 1.0 | -0.3
trial test 0.33 0.61 trial test | 1.0 | -0.5
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 134 0.15 -0.26 42
@ 95 0.11 -0.01 47
©) 104 0.12 -0.15 41
@ 541 0.61 0.33 38
® 14 0.02 -0.14 39

PP043052

04 08 0.3 1.0
] I

Frequency of alternatives

02
]

3

0




Question #18

PP061067

Koje je 3ajeAHNUYKO CBOjCTBO BOAE U CBMX APYrNX TEYHOCTN?

Opnabepu jepaH oarosop.

O HeMma 60jy x O
O HeMma CcTanaH obimk v @
O HeMa Mupuc x O
O HeMa yKyC x @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.50 0.60 annual test | 1.5 | -0.4
trial test 0.36 0.73 trialtest | 1.2 | -1.1
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 54 0.06 -0.18 44
@ 649 0.73 0.35 37
©) 106 0.12 -0.18 43
@ 67 0.08 -0.19 38
® 12 0.01 -0.04 70
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Question #19

PK093107

360r yera he 3ry>BaHu UCT Nnanupa bpxxe NacTn Ha TNO Hero UCTU NNCT
nanvpa Koju Huje 3ry>xsaH?

Opnabepwu jenaH oarosop.

O 360r obnuka v O
O  36or xpanaBoctn * @
O  36or pebrbuHe  * O
O 360r TexuHe x @
(no response) *x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.17 0.41 annual test | 0.5 | 0.9
trial test 0.20 0.54 trial test | 0.5 | -0.3
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 474 0.53 0.19 42
@ 15 0.02 -0.09 37
©) 26 0.03 -0.02 46
@ 361 0.41 -0.15 40
® 12 0.01 -0.05 22
PK093107
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Question #20

[tem parameters

PK101113

Ako je kyha Ha UCTOKY, Ha KO0joj
CTpaHu1 CBETA je LWyMa y OAHOCY Ha
Kyhy?

Opnabepu jegaH oarosop.

o Ha jyry

O Ha ceBepy

O Ha 3anaay

O Ha UCTOKY
(no response)

X X X X <
©O®OOoo

CTT IRT
r-value | p-value a b
annual test | 0.20 0.28 annual test | 0.6 | 1.8
trial test 0.26 0.35 trialtest | 0.7 | 1.0
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 312 0.35 0.26 47
@ 192 0.22 0.00 50
©) 304 0.34 -0.14 41
@ 67 0.08 -0.20 46
® 13 0.01 -0.05 54
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Question #21

PK123142

LUap OdywaH je 6uo Bennkun oceajad n mohHu Bnagap Cpbuje. 36or Tora je y
Hapoay 3anaMheH kao [lywiaH CunHKn. 360r yera je HEroBor CMHa Hapoza
Ha3Bao Ypow Hejakn?

Opabepw jeaaH oarosop.

ONONONG

Buo je HajMnahu [ywaHoB CuH.
Buo je HexHe un Kpxke rpahe.

3a BpeMe HEeroBe BafaBuHe HUje AOHET HOBU 3aKOHMUK.
3a BpeMe HEeroBe BlaflaBMHe BENMKALLM Cy pacnapyanu

LapCTBO.

[tem parameters

(no response)

LK X %
© ®000

x

CTT IRT
r-value | p-value a b
annual test | 0.30 0.40 annual test | 0.8 | 0.6
trial test 0.32 0.69 trial test | 0.9 | -1.0
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 94 0.11 -0.28 56
@ 102 0.11 -0.07 56
©) 68 0.08 -0.13 56
@ 611 0.69 0.32 48
® 13 0.01 -0.07 61
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Question #22 PD141159
LLITa cy on HaBeaeHor cumMbonum ceake apxxase?

Opabepu 6ap jeaaH oarosop.

1  Teputopnja * O
[ xuMHa v @
[0  rnaBHM rpag * ©
[1  3acTaBa v 0
0 rpb v O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.39 0.71 annual test | 1.1 | -1.0
trial test 0.26 0.77 trialtest | 0.8 | -1.7
Analysis of options
Option Number of | p-value of option | r-value of option Median response
responses time [s]
(1) 53 0.06 -0.08 47
(2] 791 0.89 0.31 37
© 71 0.08 -0.12 46
(4] 807 0.91 0.32 38
807 0.91 0.31 38
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Question #23 PD133154

AHa 1 Munuua cy ce nocsahane 3a BpeMe LUKOSICKOr oAMopa. AHa je Tyxuna
Munuuy Koa yuutersuue. Yunterouua je usrpauna Munuuy, He cacnylaslum wta
OHa MMa fa Kkaxe o0 ToMe. Koje ce aeyje NpaBo He NoLwiTyje y 0BOM npumMepy?

Opabepw jeaaH oarosop.

@) npaBo Ha cnoboagHO BpeMe U Urpy x ©
O NpaBo Ha 3alUTUTY Kada UX oApac/iv 3n10cTaBbajy * @
O npaBo Ha u3paxkaBarbe BMACTUTOr MULLIbEHA v 0
O npaBo Ha NIMYHE TajHe x @
(no response) *x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.51 0.61 annual test | 1.5 | -0.4
trial test 0.36 0.72 trialtest | 1.1 | -1.1
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 73 0.08 -0.19 64
@ 103 0.12 -0.18 62
©) 639 0.72 0.36 57
@ 61 0.07 -0.17 51
® 12 0.01 -0.06 61
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Question #24 PP013009
XMBOTUHE HACTaHEHE Y 3EMJBULLITY NMOMaXy Aa OHO byae:
Opabepu jepaH oarosop.
O Tonnwuje x @
O  pactpecutnje v @
O Bnaxhuje x Q
O  M™ame 3araheHo * @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.38 0.49 annual test | 1.0 | 0.1
trial test 0.34 0.62 trial test | 0.9 | -0.6
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 80 0.09 -0.17 44
@ 549 0.62 0.34 40
©) 66 0.07 -0.09 44
@ 178 0.20 -0.19 44
® 15 0.02 -0.13 46
PP013009
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Question #25 PP083095

Tpw Kallnke Conu cunaHe cy y nocyay ca BoAoM. Boaa y K0joj je pacTBopeHa co
CTaB/beHa je y wepny Aa npokKysa. Boaa ca cosby je ucrnapasana CBe AO0K Ha AHY
Luepne Huje ocTana camo co. LLita je ucrtpaxkmsay xTeo Aa nokaxe OBuUM
orneaom?

Opabepw jenaH oarosop

O Aa BOJa UCnapaBa Kaja ce jaKO 3arpeje x O
O [la ce COo pacTBapa y Boau x @
O Aa je pacTtBapak€ COJin y BOAM NMOBpaTHA NPOMEHa v 0
O Aa je pacTBapar-e CO/MM y BOAU HEMOBpPaTHa NpoMeHa * @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test [ 0.23 0.20 annualtest | 0.7 | 2.1
trial test 0.21 0.29 trial test | 0.6 | 1.8
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
) 265 0.30 0.08 82
@ 217 0.24 -0.20 73
©) 256 0.29 0.21 81
@ 131 0.15 -0.09 90
® 19 0.02 -0.08 71
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Question #26

PK101118

AKO CK OKpPeHyT NnLUEeM npemMa M3nacky CyHua, Koja je CTpaHa CBeTa u3a

Tebe?

Opnabepwu jepaH oarosop.

[tem parameters

ONONON®)

yr

UCTOK
3anaa
ceBep

(no response)

X X X %
CECNCNCNC)

CTT IRT
r-value | p-value a b
annual test | 0.29 0.55 annual test | 0.7 | -0.3
trial test 0.30 0.58 trial test | 0.8 | -0.5
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 83 0.09 -0.09 39
@ 517 0.58 0.29 37
©) 78 0.09 -0.12 37
@ 195 0.22 -0.19 41
® 15 0.02 -0.04 27
PK101118
2 ! 0 | ;
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Question #27 PK111132
Koje BpeMe nokasyje 4acoBHUK?
Opabepu jenaH oarosop.
O nona gBaHaecT *x O
O nona jeaaH v @
O neT MWHyTa A0 liecT Yyacoea * @
O LUeCT 4YacoBa M MET MUHYyTa * @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.22 0.90 annual test | 0.8 | -3.3
trial test 0.21 0.93 trialtest | 1.0 | -3.1
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 18 0.02 -0.10 42
@ 823 0.93 0.21 31
©) 3 0.00 -0.07 59
@ 34 0.04 -0.14 44
©) 10 0.01 -0.10 80
PK111132
S & —
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Question #28 PK121139
MNpBa cprncka ap>xasa buna je:
Opnabepu jepaH oarosop.
O KHexeBuHa Cpbuja * @
O [ywaHoBo uapctBo * @
O  Benuka Cpbuja N,
O  Pawwka v @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.16 0.52 annual test | 0.4 | -0.2
trial test 0.27 0.81 trial test | 0.9 | -1.9
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 73 0.08 -0.11 31
@ 53 0.06 -0.13 34
©) 36 0.04 -0.18 38
@ 718 0.81 0.27 20
® 8 0.01 -0.12 37

PK121139
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Question #29

PD143165

Ca kojoM of HaeefeHWX apxasa ce rpaHnym Penybnuka Cpbuja?

Onabepu jenaH oaroBop

O Mahapcka v @
O pyka x @
O  CnoBenuja * @
O  Hemauka * @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.40 0.86 annual test | 1.4 | -1.8
trial test 0.24 0.88 trialtest | 0.9 | -2.5
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
® 781 0.88 0.24 24
@ 20 0.02 -0.13 35
©) 60 0.07 -0.14 34
@ 19 0.02 -0.14 35
® 8 0.01 -0.04 27

PD14316%
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Question #30 PD153176
LLITa ce Hajuewhe Npon3BOAM Y paBHUYAPCKUM KpajeBuma?
Opnabepu jepaH oarosop.
O  aytomobuim * @
O  xpaHa v @
O  bakap x O
O HaMmelTaj x @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.30 0.68 annual test | 0.8 | -1.2
trial test 0.19 0.83 trial test | 0.7 | -2.5
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 47 0.05 -0.05 39
@ 732 0.82 0.20 28
©) 72 0.08 -0.15 35
@ 23 0.026 -0.09 39
® 14 0.02 -0.05 21

PD153176
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Question #31

Mo ueMy ce BubKe pasnuKyjy o4 ocTanux Xueux buha?

Opnabepu jepaH oarosop.

PP021015

O  avwy *x O
O  pacTy v pa3Bujajy ce * @
O  crTBapajy xpaHy v 0
O OCTaB/bajy NOTOMCTBO * @
(no response) x O
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.45 0.63 annual test | 1.3 | -0.6
trial test 0.39 0.78 trial test | 1.3 | -1.3
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 20 0.02 -0.14 46
@ 92 0.10 -0.29 40
©) 693 0.78 0.39 36
@ 74 0.08 -0.14 47
® 9 0.01 -0.13 43

PP021015
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Question #32 PK093106
KoM pagHuky he 6utin Hajnaklwie aa Byde Teper?

Opabepv jepaH oarosop.

O a * @
©) 6 x @
O B x O
0 ' O r v @
(noresponse) * ©
[tem parameters
CTT IRT
r-value | p-value a b
annual test | 0.36 0.80 annual test | 1.0 | -1.6
trial test 0.23 0.90 trial test | 0.9 | -2.7
Analysis of alternatives
Response | Number of p-value of r-value of Median response
code responses alternative alternative time [s]
@ 14 0.02 -0.10 52
@ 20 0.02 -0.11 37
€ 47 0.05 -0.13 48
@ 796 0.90 0.23 39
® 11 0.01 -0.12 32

PK093106
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Appendix 2: List of elementary schools that participated
in on-line testing

OCONONUTLHA WDN =

25
26
27

Bratstvo, Aradac

Jelena Cetkovi¢, Beograd

Jovan Kursula, Varvarin

4. oktobar, Vojvoda Stepa

Dositej Obradovi¢, Vrba

Bratstvo Jedinstvo, Vrbas

Petar Petrovi¢ Njegos, Vrbas

Svetozar Mileti¢, Vrbas

Desanka Maksimovi¢, Gornji
Milanovac

Hristo Botev, Dimitrovgrad

Dr Aleksandar Sabovljev, Ecka

Mosa Pijade, Zagubica

Desanka Maksimovi¢, Zajecar

2. oktobar, Zrenjanin

Petar Petrovi¢ Njegos, Zrenjanin

Milinko Kusi¢, Ivanjica

Fejes Klara, Kikinda

Pura Jaksi¢, Kovin

Pura Jaksi¢, Kragujevac

Jovan Popovi¢, Kragujevac

Moma Stanojlovi¢, Kragujevac

Nada Popovi¢, KruSevac

22.jul, Krcedin

Dobrosav Radosavljevi¢ Narod,
Macvanska Mitrovica

Vuk KaradZi¢, Negotin

Braca Stefanovi¢, Neuzina

Branko Miljkovi¢, Nis

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

46

Bubanijski heroji, Ni$

Vozd Karadorde, Nis
Miroslav Antié, Ni$

Mirko Tomi¢, Obrez

Pura Jaksi¢, Oreskovica
Miroslav Anti¢, Pali¢

Jovan Jovanovi¢ Zmaj, Pancevo
Pura Jaksi¢, Ravni

Ivo Lola Ribar,Ruma

Backa Palanka, Sveti Sava
Branko Radicevi¢, Smederevo
Dimitrije Davidovi¢, Smederevo
Ivo Lola Ribar, Sombor

Vuk Karadzié, Srbobran

DPura Jaksi¢, Srpska Crnja

Vuk St. Karadzi¢, Starcevo
Stefan Nemanja, Studenica
10. oktobar, Subotica

Ivan Goran Kovacié¢, Subotica
Majsanski put, Subotica
Secenji IStvan, Subotica
Matija Gubec, Tavankut
Aleksa Dejovi¢, Temerin
Mladost, Tomasevac

Petar DrapSin, Turija
Slobodan Sekuli¢, Uzice
Milica Pavlovié, Catak

Sveti Sava, Citluk

Laza K. Lazarevi¢, Sabac



Appendix 3: Trial test sample characteristics

The trial test was conducted on convenience sample that consisted of 926
students from 50 elementary schools. All schools interested in on-line testing
took part in the study. They were allowed to select students for the testing
according to their own needs. In some schools teachers intended to test all
fourth-grade students; on the other hand, but also there were schools where
teachers were just interested to see what is on-line testing like and how does it
work. Schools that applied for the testing surely belong to better organized
schools where computers in computer room have Internet connection and where
teachers show interest to participate in the project of this kind.

Considering the data obtained from schools about the way selection of students
was done, we can see that 50% of the sample consists of more or less randomly
selected students (random selection, all students from a class, first 15 students
from the register, etc.) while 40% of students were selected according to school
marks, computer skills and motivation, or because students had asked to
participate in the testing. For 10% of students schools did not provide data about

the way of selection.

If we compare ability estimations? for each of these groups, we can see that
students selected for the trial test performed significantly better than students at
the annual test. Mean abilities for each of these groups are given in Table 4 with

the estimated standard error is given in parenthesis.

Nsl;ll?dbe(;rt:f Mean ability
Representative sample (the annual test) 1846 0.00(2)
Convenience sample (the trial test) 903 0.61(3)
e random sample within a class or all students in a class e 454 0.52(4)
° stud.ent§ selecteq ac.cording to school marks, . 354 0.74(5)
motivation and similar
o without information about the way of selection e 95 0.62(8)

Table 4: Mean ability for students selected in different way

In order to see how convenience sample is different from the representative one,
we have compared students’ grades in Nature & Society at the end of previous
semester. We can notice that students from the convenience sample have much

greater mean course grade (Table 5).

Number of Mean course
students grade
Representative sample (the annual test) 4115 4.10(2)3
Convenience sample (the trial test) 903 4.54(3)
e random sample within a class or all students in a class e 454 4.31(5)
° stud.entf, selectedI a(.:cording to school marks, . 354 4.76(3)
motivation and similar
e without information about the way of selection e 95 4.82(5)

Table 5: Mean course grade in Nature & Society for students selected in different way

2 For the reasons of comparison on the same scale with annual test, mean estimated ability is

displayed on the scale of the annual test.

3 This data is obtained from questionnaire for the preparation of standard setting test for the

same population.
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Appendix 4: Questionnaire for students

After the testing was finished, teachers asked students to fulfill short on-line
questionnaire before they log out. This questionnaire had three questions
concerning course grade in Nature & Society, the frequency of computer usage,
and applied effort. The questionnaire was answered by 60% of students who
took part in the testing.

e Question number 1: What grade did you have in Nature & Society at the

end of previous semester?
(proposed answers from 1 (lowest) to 5 (highest))

We can see that most of students had grade 5 (highest) in Nature & Society. The
graph of estimated ability depending on the grade at the end of semester is given
on the Figure 6. For the sake of comparison, we have denoted girls' results with
red dots, and boys' results with blue. Obviously, students with higher course
grade, in average, had better test results.
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1 2 3 4 5

Course grade at the end of semester

Figure 6
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e Question number 2: How often do you use computer?

1

€2 NGOV W

this is my first time to use computer
almost never

approximately once a month
several times a month

almost every day

From answers to this question, we can see that great majority of students use
computer regularly, and that more than a half of them use computer almost
every day. Finding from our previous study in 2007 [4] that students who use
computer more frequently have better results is not so obvious any more. The
graph of estimated ability depending on the frequency of computer usage is
given on Figure 7. We have denoted that girls' results with red and boys' results
with blue dots. Here we can see that there is no significant difference between
how often boys and girls use computer.
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Frequency of computer usage
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e Question number 3: How much effort did you apply to answer all

question in the test?
(proposed answers from 1 (not at all) to 5 (very much))

From the answers to the third question, we can see that more than a half of
students said they applied great effort to do this test. The graph of estimated
ability depending on applied effort is given on Figure 8. We have denoted girls'
results with red and boys' results with blue dots. We can see that students who
applied greater effort achieved better result at the test. Also, we can see there is
no significant difference between effort applied by boys and girls.

Applied | Number of 00
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