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Measuring complex latent constructs is challenging because of their multi-dimensionality. In this context,
computer-based assessments have gained popularity due to its ability to handle large diverse data. The aim of the
study is to investigate the interrelationship between performance, time, and actions in computer-based digital
literacy assessment. The study involved more than 400 8"-grade schoolchildren (approximately 14—15 years old)
from secondary schools in Russia. A subset was obtained from indicators capturing the demonstration of analysis
of data, information, and digital content, which is a component of the information literacy in the digital literacy
framework. The data was used to create latent models in the structural equation modeling framework. Confirmatory
one-factor model for the Performance factor showed a good fit to the data (CFI = 1; TLI = 1; RMSEA = 0). The
model with dependencies among indicators demonstrated improved model fit (X2(13> =510,65; p=10,05) compared
to the model without such dependencies. The results suggest that performance, time, and actions are interdepen -
dent. The findings underscore the need for a comprehensive approach to assessing digital literacy that accounts
for these interdependencies, as well as investigating behavioral patterns of interaction with a large amount of
information in the digital environment.
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N3MmepeHre KOMITIEKCHBIX JJAaTEHTHBIX KOHCTPYKTOB SIBJISIETCSI HEMTPOCTOM 3a1aveii. B aToM KoHTekcTe 1mdpo-
Bble MHCTPYMEHTBI OLICHUBAHUSI CTAHOBSITCS BCe OoJiee TOMy/ISIpPHBIMU OJ1aroapsi MX CrocoOHOCTH 00pabaThiBaTh
OosiblIMe U pa3HOoOOpa3Hbie JaHHbIe. Llebio uccaenoBaHus SIBISIETCSl U3yUeHUe B3aUMOCBSI3N MEXIy pe3yJibTaTaMu
TECTUPOBAHUSI, TIPOAOKUTEIEHOCTHIO BpEMEHM OTBETa M KOJTMIECTBOM TPEIITPUHSTHIX JACHCTBUIA BO BPeMsI OLICH-
BaHUS YPOBHSI LIM(MPOBON IPaMOTHOCTHU. YYacCTHMKAMU ucciaenoBaHust ctaiu 6osee 400 BOCBMUKIACCHUKOB U3
MOCKOBCKUMX ITKOJI. JIJIsT aHamm3a OblIM 0TOOpaHbl JaHHBIE, OTpaXkarolive HaBbIKM aHaIn3a JaHHBIX, MHMOOpPMAIIn
1 IM(PPOBOTO KOHTEHTA, YTO SIBJISIETCS YaCThI0 MH(POPMAIIMOHHON I'PaMOTHOCTH B TEOPETUYECKON paMKe TG POBOi
rpaMOTHOCTH. [IpyMeHeHue MOAETMPOBAaHMUS CTPYKTYPHBIMU YPAaBHEHUSMM TIO3BOJMIJIO TIOCTPOMTH JIAaTEHTHBIC
MOJIEJIH, BKJTIoYasl OMHO(MAKTOPHYIO MOIETh «Pe3yIbTaT TeCTUpOBaHMSI» C BBICOKMMU ITOKa3aTeIsIMA COOTBETCTBUSI
1 Tpex(aKTOpHYI0 MOJEb, JEMOHCTPUPYIOIIYIO B3aMMOCBSI3b MEXIY M3y9aeMbIMU IepeMEeHHBIMU. Pe3yibraThbl
MOMYEPKUBAIOT 3HAYMMOCTh MHTETPALIMU 3TUX B3aMMOCBSI3eil B IIM(DPOBbIE MHCTPYMEHTHI OLICHUBaHUsI IM(GPOBOI
TPaMOTHOCTH M aHaJIU3 TTOBENEHYECKMX CTPATernii Mpy paboTe ¢ MH(bopMalueil B In(ppoBOM MPOCTPAHCTBE.

Karouesvte caosa: nvdpoBble MHCTPYMEHTHI OLIEHWBaHMS, ITM(ppoOBas TpaMOTHOCTb, METOH JI0Ka3aTeJIbHOM
apryMeHTallly, MOJIEJIMPOBaHNE CTPYKTYPHBIMU YPaBHEHUSIMU, KOH(DUPMATOPHBIN (haKTOPHBIN aHAJIU3, JTaHHbBIE

0 Tpoliecce OTBETa, BpeMsl OTBETa, KJIUKHU.
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Introduction

Accurate measuring of complex latent constructs pres-
ents a challenge due to its abstract and multifaceted nature.
In this context, computer-based assessments (CBAs) have
gained popularity due to its ability to handle large and
diverse data [22]. CBAs leverage process data — from simple
inputs, such as a button press, to complex patterns of
actions — to analyze test-takers’ activities that lead to spe-
cific outcomes [18]. These actions are typically captured in
event log files as process data. Although there is no stan-
dardized method for selecting and generating this data, it
provides new opportunities for researchers who work with
data obtained by assessment tools with tasks in a digitally
enriched environment.
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Examining a test-taker’s interaction with the elements
of the test digital environment allows researchers to delve
into the cognitive processes, emotions, motives, decision-
making strategies, and problem-solving behaviors of test-
takers, offering insights into their performance and con-
struct understanding [21]. These processes are responsible
for generating observed variations in test scores. Thus,
Yamamoto and Lennon suggested applying process data
such as time spent during CBAs to identify response pat-
terns that reflect data fabrication [26]. Yu and colleagues
investigated the utility and fairness of different test-takers’
data sources for predicting college performance success
[19]. They found that combining institutional data and
process data (total number of clicks and total time) led to
the most significant accuracy increase in predicting both
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short-term and long-term test-takers’ success. Teig and
colleagues expanded the amount of process data used by
the colleagues and identified three distinct exploration
behaviors — strategic, emergent, and disengaged — that
also varied in terms of item accuracy [17]. Moreover, pro-
cess data can reveal patterns of response, such as speed-
accuracy trade-offs [16], or suggest potential sources of
measurement error, such as difficulties with certain types
of items or response biases [2]. This information can be
used to refine the scoring algorithms used to interpret test
results and improve the accuracy and reliability of test
scores [20; 27].

Unlike conventional information about the correct -
ness of the answer, the study of response processes aims
to capture the unique testing situation. Such possibilities
provide a foundation for exploring broader aspects of
digital literacy (DL) proficiency, a crucial component in
today’s digital age. DL is a complex latent construct that
is defined as the ability to safely use digital technologies
for searching, analyzing, creating, managing informa-
tion, communication, and collaboration to solve prob -
lems in a digital environment to meet personal, educa -
tional, and professional needs [1]. DL may be reflected in
behavior and reaction patterns that can take on a wide
range of forms based on the diverse social practices that
enable people to comprehend, communicate, and use
information in digital contexts [9]. Researchers and
global organizations in the field of education note the
importance but challenge of its measurement [12; 13; 14;
15; 23]. To address response process validity challenges
during measuring DL, the researchers use CBAs, where
detailed process data may be gathered and reveal addi -
tional validity evidence [6]. For instance, Bartolom and
colleagues found that the participants’ response time and
eye movement patterns varied significantly based on the
scores they achieved during students’ DL assessment
using CBA [3]. In another study by Li and colleagues, the
authors collected object-, time-, and click-related pro -
cess data from students’ interaction with the CBA tool
and extracted feature variables related to DL in order to
construct the measurement model [9]. However, to the
best of our knowledge, none of the existing studies were
focused at revealing the relationship between DL and
process data collected during its assessment in the Russian
sample. Thus, this study raises a research question: how
performance induced by complex latent construct of DL
correlates with invested time and the number of actions
in the context of DL assessment?

Methods

Participants

The study involved 440 8"-grade schoolchildren
(approximately 14—15 years old) from 15 secondary schools
in Moscow, Russia. School staff made their own decisions
about the number of test-takers, which resulted in a lack of
additional descriptive characteristics for the sample. The
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schoolchildren completed the test individually and online,
using school computers and sitting in small isolated groups.
The test sessions were overseen by specially trained admin-
istrators, ensuring standardized administration.

Instrument

The computer-based DL assessment tool was devel -
oped based on an evidence-centered design methodology
[8] in a format of ten interlinked interactive scenario-
based tasks. Such format offers more authenticity com -
pared to classical test forms [25], because it replicates
real-world situations that test-takers could face and cre -
ates a rich and immersive digital environment that cap -
tures behavior that matches the measured construct [24].
Such types of tasks help to resolve the internal motivation
issue of performance and increase the reliability of the
results obtained, which is especially important for tests
with low stakes [4; 5; 11]. Throughout the development
process, the equal coverage concept was adhered to,
meaning that every task was designed to assess DL com -
ponents in a way that would fairly cover every subcompo -
nent included in the theoretical frame: information lit -
eracy, computational literacy, technical literacy, digital
communication, digital security [1]. Thus, the assess-
ment in the digital environment is based on observable
actions of test-takers that reflect the construct of DL
being measured.

The test follows a story where a test-taker and their vir-
tual classmate create a digital project for a contest. Each
task is a self-contained scenario with some units of activity
for a test-taker, which provokes observed behavior and out-
come. The narratives of the tasks cover every stage involved:
from finding the contest using a simulated search engine to
submitting the developed project on the contest’s website in
a specific format. During testing, each test-taker’s perfor-
mance trace is recorded in a log file.

Fig. 1 shows a fragment of the task, where a test-taker
is instructed to choose a program that meets certain cri -
teria. To do this, a test-taker needs to demonstrate the
ability to analyze, interpret, and critically evaluate data,
information, and digital content, considering available
information about the authority, reliability, and credibil -
ity of the source (analysis of data, information, and digi -
tal content is a component of the information literacy in
DL framework). Here, as a part of the broader program
search task, a test-taker has to evaluate feedback from the
users based on their reputation and credibility. After
drawing a conclusion, a test-taker needs to reply to a
virtual classmate in the messenger by sending the name of
the chosen program selected from the drop-down list.
The following process dataissaved in alogfile: 1) response
time 2) and the number of clicks, including scrolling pro -
duced and clicks in the messenger field to select a
response. Moreover, the polytomous score (0, 1, or 2)
that reflects the test-taker’s proficiency in evaluating the
authority of the information source is assigned based on
the chosen answer option (program) and is recorded in
the same log file.
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Fig. 1. Example of the unit of activity in DL assessment tool

Data Analysis Strategy

Analysis was conducted in R version 4.2.1 in package
“lavaan”. During data preparation, all test-takers’ profiles with
zero values for the response time and the number of clicks were
deleted, as well as profiles with missing values for the obtained
scores. As a result, the sample consisted of 426students.

To address the aim, we applied the model proposed by De
Boeck and Scalise within the structural equation modeling
framework [7]. For the purposes of this study, we decided to
analyze data collected only from units of activity that call for
the demonstration of cognitive skills linked to analysis of
data, information, and digital content. For each unit of activ-
ity, we considered the following indicators: 1) the score that
was obtained based on predefined evidence rules related to
the digital literacy behavior, 2) the time spent from the
moment the stem was presented till the moment the answer
was sent, 3) and the total number of clicks made. The aggre-
gated data from all the included into analysis units of activity
was then categorized into three distinct factors: Performance,
Time, and Action. The Performance factor includes scores
obtained in the six units of activity; the Time factor includes
the log-transformed numbers of seconds spent for completing
each unit of activity; the Action factor includes log-trans-
formed numbers of clicks taken by test-takers during each
unit of activity. More parameters were added to the model to
account for additional dependencies: residual covariances
(correlations) for the Action indicators and the Performance
indicators, direct effect of the Action indicators on the Time
indicators, direct effect of the Performance indicators on the
Time indicators. The diagram of the model is shown in Fig. 2.

The construction of the mentioned model was carried
out in three distinct steps. Firstly, a separate confirmatory
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factor analysis model was constructed for the Performance
factorto ensure the internal structure of the scale. Secondly,
the three-factor model without dependencies was speci-
fied. Lastly, additional dependencies described above were
added to the model.

To estimate the models’ parameters, the Robust
Maximum Likelihood (MLR) estimator was used to account
for the non-normality of the data [23]. The model fit was
assessed according to the following goodness of fit indices:
Comparative Fit Index (CFI) > 0,95; Tucker-Lewis Index
(TLI) > 0,95; Root Mean Square Error of Approximation
(RMSEA)< 0,06 [10].

Results

Confirmatory one-factor model for the Performance
factor showed a good fit to the data (CFI = 1; TLI = 1;
RMSEA = 0). Standardized factor loadings ranged from
0,196 to 0,595 and were significant (p<0,05). Thereby, we
can use it in the further analysis to investigate the relation-
ship between the Performance, Time, and Action factors.

Then, the three-factor model without dependencies was
estimated and showed a poor fit with the data (CFI = 0,548;
TLI = 0,476; RMSEA = 0,096). Three-factor model with
dependencies demonstrated improved model fit
(CFI1=0,966; TLI=0,954; RMSEA = 0,028). Model com-
parison using Scaled Chi-Squared Difference Test con-
firmed that the model with dependencies has significantly
better fit (X2(18) = 510,65; p < 0,05). For the latter model,
standardized loadings of all the Performance, Time, and
Action indicators were significant (p < 0,05; Tab. 1).
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Fig. 2. Diagram for three-factor CFA model with additional dependencies
Note: each variable name follows the format IndicatorName_Factor. For example, the time spent on completing a unit of activity
containing indicator t03_m02 is denoted as 103 m02 t, “—” — direct effect; “- - -” — correlated residuals.

Following the aim of the paper, we explore correlations
between latent factors as well as patterns of additional dependen-
cies (Tab. 2). Correlations between latent factors were as follows:
for the Performance and Time factors: r= 10,775, p <0,05; for the
Performance and Action factors: r = —0,403, p < 0,05; for the
Action and Time factors: r = —0,410, p < 0,05. Thus, higher
performance requires more time and fewer actions. The Time
factor is negatively related to the Action factor, which means that
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students who performed more actions were faster in providing
answers. However, the additional direct effects of the Action
indicators on the Time indicators were positive (ps< 0,05). These
additional dependencies are not explained by latent factors and
can, therefore, be observed because they belong to the same
indicators (students’ behavior within the unit of activity has
similarities). All the other additional dependencies did not show
a stable pattern and were only significant for certain indicators.
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Table 1
Standardized factor loadings in the three-factor mode
with dependencies

Table 2
Standardized effects for dependences in the three-factor
model with dependencies

Indicator | Standardized factor loading Indicator Dependences Standardized effect
the Performance factor t03 mO01 [t03_mO1 p —t03 mO1 t 0,014
t03_mOl_p 0,207* t03_ m0l1_p ~t03 mOl a —0,1
t03_m02p 0,265* t03_ m0l a —t03_mOl t 0,304*
t03_mO05_p 0,298* t03 m02 |t03 m02 p — t03 m02 t 0,044
t03_mO07_p 0,304* t03_m02 p ~t03_m02_a 0,155*
t07_mO06_p 0,419* t03_m02_a — t03_m02_t 0,194*
t07_m02 p 0,189* t03 m05 |t03 mO0S5 p —t03 mOS5 t —0,087*
the Time factor t03_mO05 p~1t03 m05 a 0,54
t03_moO01 t 0,63* t03_m05 a — t03_mO05 t 0,336*
t03_m02_t 0,653* t03_m07 |t03_mO07_p — t03_mO07_t 0,096*
t03_mO05_t 0,743* t03_m07_p ~t03_m07_a —0,097
t03_mO07 _t 0,702* t03_ m07 a — t03_m07 t 0,22*
t07_m06_t 0,607* t07_m06 |t07_mO06 p — t03 m06 t —0,04
t07_m02_t 0,288* t07_mO06_p ~t03_m06_a 0,04
the Action factor t07_m06_a — t03_m06_t 0,218*
t03_ mOl _a 0,373* t07_m02 |t07_m02 p —t03 m02 t —0,221*
t03 m02 a 0,343* t07_m02 p~t03 m02 a —0,443*
t03_m05_a 0,205* t07_m02_a — t03_m02_t 0,509*
t03_m07_a 0,248* Note: “*” — Standardized factor loading was found to be signifi -
t07_m06_a 0,41% cant at p < 0,05; “~” — residual correlation between the
07 m02 a 0,374* Performance and A.ctiop fa.ctors; “—” — direct effegt (the Action
Note: “*” — Standardized factor loading was found to be signifi- indicators on the Time indicators, the Performance indicators on

cant at p < 0,05.

Discussion

In this study, we examined the interrelationship between
process data and performance on a digital assessment tool
developed in the format of CBA. For a subset of indicators
capturing proficiency in the analysis of data, information, and
digital content, data for obtained score, time, and number of
actions was collected and used to create latent models in the
structural equation modeling framework. The initial one-fac-
tor model for the Performance factor showed a good fit to the
data and optimal and statistically significant standardized fac-
torloadings. The model containing three factors (Performance,
Time, and Action) showed a poor fit to the data but improved
significantly upon the inclusion of additional dependencies
among behavior within the same indicators as was suggested
by Boeck and Scalise [7]. This underscores the complexity of
factors influencing accurate DL assessment.

Following the aim of the study, special attention should
be paid to the correlations between performance and pro-
cess data. The significant positive correlation between the
Performance factor and the Time factor is in line with the
previous studies [7]. This could imply that more time invest-
ed in processing leads to higher performance. However, this
relationship might be attributed to the assessment instru-
ment’s nature in our case. The tasks include extensive infor-
mation to analyze (in the form of websites). Showing profi-
ciency in such conditions is supposed to be time-consum-
ing. Moreover, the variability in dependencies shows certain
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the Time indicators).

patterns only being significant for specific indicators that
may reveal context dependency.

Conversely, the negative correlation between the
Performance factor and the Action factor was observed. The
digital environment in the assessment tool lacked obligatory
interactive elements, such as the need for plenty of clicks.
That potentially identifies a specific clicking pattern of indi-
viduals with low-ability. Such behavior may also reflect
attempts to find additional information, hints; understanding
of the digital environment functionality; or merely curiosity.

Another negative correlation between the Time factor
and the Action factor implies that high levels of interaction
with the digital environment do not necessarily lead to
increased time spent. It may be explained by the diversity of
the sample, including test-takers who prefer trial-and-error
methods in situations when they are not sure about the cor-
rectness of the answer. However, these results raise questions
about the interpretation drawn. The same result was
observed with a different instrument measuring a distinct
complex latent construct, leading us to believe that this is
not related to the construct per se but rather to behavioral
patterns in the digital environment [7]. It suggests the need
for further exploration of behavioral strategies and latent
profiles of test-takers. This also may shed light on how mod-
ern children interact with large volumes of information in
digital environments, hinting that such behavior might be a
characteristic of this cohort. In general, the finding that
higher performance needs more time and fewer actions
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enhances the understanding of DL assessment, implying
that quicker response may not always be an indicator of
efficacy, particularly if a lot of actions are taken.

Despite these insights, the study has limitations. The
sample was restricted to 8"-grade students from Moscow,
which may limit the generalizability of our findings.
Moreover, due to the high level of anonymity of test-takers
associated with a child sample recruited through private and
public schools, it is impossible to check whether the findings
are consistent in specific subsamples. Additionally, the
instrument used has specific characteristics that do not uni-
versally apply to all DL assessment tools. Future research
should aim to replicate these findings in diverse assessment
settings and with varied age groups. Another limitation is
that in the formed factors, the data used was not from all the
units of activity. Moreover, adding finer-grained process
data could reveal more about how test-takers manage and
distribute their time and actions throughout the unit of
activity. Further research might concentrate on breaking
down time into different phases of answering or distinguish-
ing click areas. Moreover, incorporating other process data,

KpaTkoe u3noxenue coaepKanusi CTaTbH
HA PYCCKOM sI3bIKe

BBenenne

M3MepeHre KOMIUIEKCHBIX JIATEHTHBIX KOHCTPYKTOB,
TaKMX Kak In¢poBas TPaMOTHOCTD, SIBJISICTCSI HEIPOCTOM
3amaveii 1j1s1 uccaenoBareseii. B aToM KoHTekcTe nppoBbie
MHCTPYMEHTBI OLICHUBAHMS BBIIJISIASAT KaK MHOTOOOenar-
1ee pellieHre, MOCKOIbKY MPEeIOCTABISIOT BO3MOXHOCTU
15 coopa M aHaM3a OOLIMPHBIX MYJIbTUMONAIbHbBIX JaH-
HbIX, COOpaHHBLIX B Ipolecce TecThpoBaHus. M3yuyeHue
B3aMMOJIEUCTBUS TECTUPYEMBIX ¢ LIM(POBBIMM MHCTPYMEH-
TaMU OLIEHMBaHUS CIOCOOCTBYET OoJjiee ITyOOKOMY IOHU-
MaHMIO KOTHUTUBHBIX MPOLIECCOB M CTPATErUid, BAMUSIOLIMX
Ha TIoJTlyJaeMble Pe3yIbTaThl. AHAIN3 3aTPaYeHHOTO BpeMe-
HU U KOJIMYECTBA KJIMKOB JUIS1 MPOXOXIEHUSI TECTUPOBAHUS
MOXKET yKa3blBaTb KaK Ha MOTEHUHUAIbHbIE HECOOTBETCTBUS
B IaHHBIX [26], TaK M Ha CKOPOCTb M TOYHOCTH OTBETOB
TectupyeMbix [17]. MHTerpanmst JonomHuTeIbHON UHGOP-
MalWM O TECTUPYEMBbIX, TAKOM KakK I0J1, yPOBEHb 10X0a U1
CpelHerofoBasl OLUeHKa, ¢ JaHHbIMU O B3aUMOJEWCTBUU C
IM(POBBIMU MHCTPYMEHTAMU OLICHKU YJIy4dIlIaeT MTPOTHO3HU-
poBaHue y4eOHbIX qocTizkeHuii [16; 19]. Onnako B Poccun
TakoW MOAXON K aHAJIM3Yy JAHHBIX HE TpuMeHsiics. Llenabto
MNPEICTaBICHHOIO MCCIENOBAHUS SIBJISIETCSl aHAIW3 B3au-
MOCBSI3U MEX]Y Pe3yJbTaTOM TECTUPOBAHUS, 3aTPAYEHHBIM
BpeMeHEM M 00bEeMOM COBEpIIEHHBIX AEHCTBUIA BO BpeMsi
OLIEHKHU LIM(POBOI IPaMOTHOCTH IITKOJIbHUKOB.

Mertonapl

B wuccrnemoBanuu mnpuHsim ydyactue 440 yyammxcs
8-ro xmacca (14—15 nmer) m3 15 MOCKOBCKHX IIKOJI.
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such as duration and frequency of pauses or changes in the
answer option, may reveal the complex interplay between
them and the performance. Additionally, the data analysis
was restricted to linear relationships among the factors.
Exploring non-linear dynamics could offer a deeper under-
standing of the complexities involved in the assessment.

Conclusion

This research demonstrates that the obtained score,
response time, number of clicks are interdependent, as evi
denced by the confirmatory factor analysis outcomes. The
findings underscore the need for a comprehensive approach to
assessing DL that accounts for these interdependencies. The
relationships identified can be used to refine the DL assess-
ment tool tasks, and potentially considered in the development
of other instruments for measuring complex latent constructs
using CBA. Moreover, educational environments that provide
real-time feedback may be designed not only to consider the
correctness but also the efficiency of time spent and actions.

TectupoBaHue MPOBOAWIOCH B (hOpME MHIUBHUIYaTbHOTO
OHJIAH-TECTa Ha IIKOJbHBIX KOMIIbIOTEPAX. YYaCTHUKHU
paboTaIM B MaJIbIX IPyMIax Moj HaOJoAeHUEM COTPYIHU-
KOB, MPOLIEAIINX CrielnaibHoe o0yueHue. Mcroab3yemblii
LU(pPOBOI MHCTPYMEHT ISl OLIEHKU LIM(PPOBOIT IpaMOTHO-
CTU COCTOMUT U3 JIECITU MHTEPAKTUMBHBIX CLIEHAPHbBIX 3a/1a-
HUI, IMUTUPYIOIIMX CUTYyallMU U3 PEAIbHOM XW3HM, UTO
MOBBIIIAET MOTUBALIMIO K BbINOJHEHUIO. Kaxnoe 3amaHue
HampaBJIeHO Ha OLIEHKY KOHKPETHBIX acIeKTOB IU(PPOBOIA
rpaMoTHOCTHU. 151 nanbHelillero aHajau3a ObLIM OTOOpaHbI
JMaHHBIC, OTpaKaloIIe HABBIKM aHaIM3a JaHHBIX, MH(OP-
Maluy 1 ¢ POBOr0 KOHTEHTA, YTO SIBIISICTCSI YacThIO
MHGOPMALIMOHHON TPAMOTHOCTU B TEOPETUYECKON paMKe
LM(pPOBOI IPAMOTHOCTH.

Pe3yabTaTsi

Jisi mpoBeAeHUsI CTaTUCTMUYECKOrO aHajiu3a ObLIu
ncnoab3oBaHbl mporpaMmbl R 1 RStudio n makeT «lavaan».
Ha srtane npenBaputeiabHOl 00pabOTKM MAaHHBIX ObLIU
HUCKITIOYEHBI 3allMCU TECTUPYEMBIX, COAepXKallne HyJe-
BBIC WUIM OTCYTCTBYIOIIME 3HAYCHMS IO TTapaMeTpaM Bpe -
MEHM U KOJIMYECTBA KJIMKOB, a TaKXe OTCYTCTBYIOIIME
3HaYeHUs TojydeHHoro Oayuia. MTorosblit aHanu3 mpo-
BOJIMJICSI Ha OCHOBE OaHHBIX 426 TecTUpyembIX. bblia
WCTOJb30BaHA MOJIEIb CTPYKTYPHOIO ypaBHEHUS
(structural equation model), ocHoBaHHasi Ha IIOAXOHIE
I1. e boka (P. De Boek) u K. Cxamuca (K. Scalise) [7].
Ona BKII0UaeT B ce0s1 TP OCHOBHBIX (pakTopa: «Pe3ynprar
TeCTUPOBaHUS» (OCHOBAaH Ha IIECTH MOJUTOMMYECKUX
ImoKa3aTeisix IMpaBUJIBHOCTH OTBETOB), «Bpewms» (jora-
pudMUIecKn Ipeodpa3oBaHHOE BpeMsl BBITOJTHEHUS
Monayneit) u «JeiictBue» (JlorapuMuUIeCcKH Ipeodpas3o-
BaHHOE  KOJHMYECTBO KJIMUKOB TI0  MOIYJSIM).
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JIOTTOTHUTETEHO MOJIEJTb BKJTIOYaIa OCTaTOUHBIE KOBAapH -
anuu Mexnay dakrtopamu «IleiictBue» u «Pesynabrar
TeCTUPOBAHUS», a TakKXke TpsMoe BIUsSHUE (PaKTOPOB
«JleiicTBue» Ha «Bpemsi» u «Pe3ynbTaTr TECTUpOBAaHUS» Ha
«Bpemsi».

CHavasia ObUTa TOCTpOoeHa OMHOMAaKTOpHAass MOJEb
«Pesynbrar TectupoBanus». Ilocne aToro cosmaHa Tpex-
(bakTopHas Momenb, IS KOTOPOUl TepBOHAYAIbHO HE
MpeNnoyarajiuich B3aMMOCBSI3M MeXay (haKTopaMu.
OpmHako jajee Takue 3aBUCUMOCTH ObUTH Jo0aBeHbI. [1ist
OIIEHKU TTapaMeTPOB MOJIeJIell NCITOIb30BaICs POOACTHBII
aJIrOPUTM  MaKCUMaJIbHOTO TpaBaoroaoousi (robust
maximum likelihood estimation, MLR), 4To mo3Bojuio
YYeCTb HEHOPMAJIbHOCTh pachpeesieHus MaHHbIX. [l
OIIEHKM KayecTBa MOJIEJIe CTIOIb30BaICh CPABHUTEIb-
HBII MHIEKC cooTBeTCTBUS (comparative fit index, CFI) u
uHaekc Takepa-JIstouca (Tucker Lewis index, TLI).

Pesynbrarel  aHamm3a OmXHOGAKTOPHOW MOMAEIU
«Pe3ynbrar TeCTUpOBaHUS» TTOKA3aJIM OTIIMYHOE COOTBET-
ctBue ¢ gaHHbiMu (CFI = 1, TLI = 1, RMSEA = 0), npu
9TOM (hakTOpHBIE HArpy3ku BapbupoBaauch oT 0,196 mo
0,595. JanpHeHIIMI aHATU3 TTOKa3aJl, YTO TpexdaKTopHas
Molesib 0e3 yuyeTra B3aMMOCBSI3ed Mexay ¢akTopamu
JEMOHCTPUPYET HEIOCTATOYHOE COOTBETCTBUE JIaHHBIM
(CFI1=10,548; TLI = 0,476; RMSEA = 0,096). Ilpu sToM
MOJIieJb, BKJTIOYAlOIIasl 3aBUCUMOCTA MEXIY (DakTopaMmu,
MOKa3blBa€T 3HAUYUTEJHLHO  JIydlliie  pe3yJbTaThl
(CF1=0,966; TLI=0,954; RMSEA = 0,028). CpaBHeHUE
COOTBETCTBUI [IBYX ITOCJIEIHUX MOJEJeil TMOATBEPIUIIO
CTAaTMCTUUYECKU 3HAYMMOE YJIYJIlIeHUEe B MOJEIHU, YIUTHI-
BalOLIEl B3aMMOCBSI3U ()8“8) = 510,65; p < 0,05).
®akTopHbIE HATPY3KW MOJEIN, YUUTHIBAIOIIEH B3alMOC-
Bs13U BapbupoBauch ot 0,189 no 0,743 v ObLIM CTATUCTU-
yecku 3HauuMbImMu (p < 0,05).

BroisiBieHa 3HAUMTENbHAST TIOJIOXKUTEIbHAsT KOpPPEs-
s Mexnmy dakropamMu «Pe3yiabTaT TeCTUpPOBaHUS» U
«Bpems» (r = 0,775; p < 0,05). ITogoOHbIe pe3yabTaThbl
MOTYT OBITh CBSI3aHBI C OCOOEHHOCTSIMU CaMOTO MHCTPY-
MEHTa, CONEPXKaIllero OOJIbIIIOE KOJMYECTBO TEKCTa IS
aHanu3za. Kpome Toro, oOHapyeHbl OTpULIATeIbHbIE KOP-
pensiuuu Mexay Gakropamu «Pe3ysnbraT TeCTUpOBaHUS» U
«JerictBue» (r=—0,403, p < 0,05), a Takxe Mexay akTo-
pamu «Bpewmsi» u «[eiictBue» (r = —0,410; p < 0,05), uro
MPUBOAUT K MHTEPECHON 3aKOHOMEPHOCTH: yBeJIWUYeHUE
yycaa KJIMKOB HE CIIOCOOCTBYET IOBBIIIEHUIO pPe3yJbTa-
TUBHOCTH WM YBEJIMYEHUIO BpEMEHU, HEOOXOIUMOTO JIJIsT
BBITIOJTHEHUsI 3amady. HarmpoTuB, 0OJbIIOe KOJIMYECTBO
KJIMKOB MOXET OTpaxaThb 0ojiee XaOTUYHOE WM MeHee
LIeJIeHANpaBJIeHHOE B3auMMOJACHCTBUE C UMOPOBBHIMU
pecypcamu, 4TO B WMTOT€ HE TPUBOIUT K ITOBBIIICHUIO
KavecTBa BBITTOJTHEHUSI 3aIaHUA.

O0cyxknenue pe3yabTaToB

PesynbpTaThl MoguepKMBalOT BaXKHOCTh OajlaHCca MEXIy
KauyecTBOM M KOJMYECTBOM B3aUMOAEUCTBUI C LM(PPOBHI-
MU pecypcaMM B KOHTEKCTe OLIEHKM LMMPOBOI rpaMoT-
HocTU. boJsiee BbICOKME NOCTUKEHUST KOPPETUPYIOT C yMe-
HueM 3(PPEKTUBHO pacnopsIKaThCs BpeMEHEM U MUHUMMU -
3UPOBATh KOJMYECTBO HEHYXXHBIX JIEHCTBUM, YTO MOXET
oTpaxaThb OoJiee NIyOOKOe MOHMMaHME MpOaHaJIU3UPO-
BaHHOW MHGOpPMAUMK U JIYUIIYlO CTpaTervuio pelieHus
3aga4. Pe3ynbrarhl McCienoBaHUS MO3BOJSIOT OTMETUTh
3HAYMMOCTb UHTEIrPUPOBAHHOTO TOAXOAA K OLIEHKE L1d-
POBOM IPpaMOTHOCTH, KOTOPBIN YUUTHIBAET HE TOJIBKO TOY-
HOCTb OTBETOB, HO U 3(M(HEKTUBHOCTb MCMOJIb30BAHUS
BPEMEHU U KOJIMYECTBA NTEUCTBU.
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