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ABSTRACT

Social scientists are interested in understanding social reality as accurately as 
possible, trying to measure observable and indirectly measurable phenomena 
as well as the phenomena that still need to be constructed for measurement. 
Constructing social phenomena so that they can be measured is the every-
day work of social scientists as the development of societies constantly brings 
forth new phenomena that attract authors’ interest to investigate and interpret 
them. Technology-enhanced telework as a research theme has become  topical 
because of advances in information and communication technology and the 
fact that they have become widespread. The biggest obstacle to the investi-
gation of technology-enhanced telework (also called virtual work) is the huge 
range of different definitions and approaches; virtual work mostly described 
rather than measured in surveys. 

The current article focuses on the reliability and validity of the analytical 
construct of virtual work previously developed by the author on the basis of 
service sector organisations. 

Reliability is quite simple to measure – Chronbach’s alpha is well known 
to measure it, but there are several approaches to the measurement valid-
ity beginning with the first authors Cronbach and Meehl [14] to Messick 
[32], Kane [29], Bornstein [7] and Slocum et al [48]. Every researcher adds 
a new point of view that makes understanding and using the methods of 
validity more complicated, but it is important to find a proper and suitable 
way to analyse the validity of construct of virtual work. In the article, the 
author will analyse the reliability and validity of two models which measure 
 technology-enhanced telework.
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INTRODUCTION

Based on theory, a theoretical construct is created in the process of concep-
tualisation, followed by a measuring instrument which helps to compile an 
analytical construct, measuring a phenomenon by combining answers to dif-
ferent questions (e.g. compiling indexes) [52]. Creating new social-scientifi c 
knowledge brings up conceptualisation and operationalisation of the mat-
ter of research as an important question and evaluating the reliability of the 
instrument that has been created [46]. Th e results of conceptualisation and 
operationalisation depend to a great extent, on the one hand, on how well the 
term has been defi ned, how well it has been given sense theoretically and pub-
lished as an instrument and, on the other hand, on what was actually  measured. 
According to Baert [ 4 p. 6], social-scientifi c research constantly strives to give 
the reality as accurate a sense as possible; in parallel with creating new theories, 
it is important whether they can be refuted (falsifi cation) using, for  example, 
empirical experiments [40]. Technically, the process of measurement or opera-
tionalisation involves “rules of assigning numbers to objects to represent quan-
tities of attributes” [37]. By Fawcett and Garity [20], the conceptual (C) com-
ponent of a conceptual-theoretical-empirical (CTE) structure is the conceptual 
model that is selected to guide the research or practice.  Researchers spend a 
great deal of time searching for instruments, including interview guides and 
questionnaires, that are appropriate measures of the middle-range theory con-
cepts that they plan to study [20, p.189]. 

Th ere are several terms and constructs in social sciences which cannot be 
measured directly for diff erent reasons. For example, such latent characteris-
tics as alienation, lack of social regulation, social neglect, intelligence, quality 
of life, cost of living, sovereignty, and business secrets, are characteristics the 
essence of which is known, but it is complicated to measure them because there 
is no specifi c scale or question. Since the time of Spearman [49] and Th urs-
tone [53], a common factor has been considered to be an unmeasured variable 
whose variation (a) generates variation in, and (b) explains the correlations 
or covariances among two or more dependent variables that it predicts [35]. 
According to Cronbach and Meehl [14, p 283], “A construct is some postulated 
attribute of people, assumed to be refl ected in test performance.” Conceptually, 
unmeasured variables that operationalise a construct in a “formative” measure-
ment model also are latent variables under appropriate conditions [54]. Tarling 
[52, p 125–127] points out three main methods – proxy variables, indices, and 
factor analysis. Th ese methods use as original characteristics latent manifest 
variables that form the basis of the study as well as characteristics that enable 



    Reliability and validity of analytical construct in the case of virtual work  |  59

measurement. Factor analysis and, more recently, structural equations are fre-
quently used for this purpose. Covariance-based (e.g., techniques implemented 
in statistical packages such as LISREL, Amos, EQS, etc) and component-based 
(e.g., PLS) SEM allow researchers to simultaneously examine measurement and 
structural models [24], yet researchers tend to focus on the structural model 
rather than fully consider the relationship between measures and their relevant 
latent constructs [27]. Treiblmaier et al [54] discussed the usage of formative 
constructs and simple factors in models and found that formative constructs 
are diffi  cult to identify and thus not easy to be evaluated and tested, so they 
proposed a two-step approach to the operationalisation of the construct being 
measured formatively. Th ey concluded that even though a formative con-
struct can have a scientifi c meaning conceptually, in practice the refl ective 
 measurement approach that is well considered is still the best way of applying 
the formative approach [54]. None of these methods is without problems. Th us, 
researchers are constantly looking for possible new approaches. 

Measurements, which in social sciences oft en include getting answers from 
people to questions or verbal expressions [50, p 148], are more specifi c than 
constructs; they enable the gathering of data for developing analytical con-
structs, besides there is a rich choice between instruments, which in turn also 
includes several approaches. Cicourel [11] claims that the data of interviews 
and queries have been gained in the context of wider interactive infl uences, 
which includes both cognitive and linguistic aspects in the complex of existing 
and developing socio-cultural trends. Th us, the questions in questionnaires are 
usually in the verbal form, and such indicators as: intelligence, attitude towards 
survey and reading capability infl uence the answers. Quantitative research 
emphasizes quantifi cation on the collection and analysis of data that entails 
a deductive approach focusing on the testing of theories. Th ough quanti tative 
research analyses and tests relationships between diff erent phenomena, the 
meaning of the connections studied may remain undiscovered [43].

RELIABILITY AND VALIDITY OF MEASUREMENTS

No measurement system is perfect; there is always some slippage (and some-
times a lot) between the complex construct that we are interested in and the 
results of measurement. We can talk about two sources of error in any measure-
ment: (1) construct under-representation and (2) construct-irrelevant variance 
[12, 32, 48]. Scientifi c approach requires that all results of studies are reliable 
and valid [3, 18, 47]. In the practice of measuring constructs, an analytical 
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construct or measurement corresponding to a theoretical construct is usually 
created. According to Groves [26, p 261], reliability is the measure of vari-
ability of respondent’s answers when comparing several measurement results. 
Sarantakos [45, p 88] adds that reliability is the indicator of objectivity, stability, 
integrity, and exactness, which measures the quality of indicators and instru-
ments. Th e term reliability stems from classical testing theory and refers to 
the correlation between two or more measurement trials of the same object, 
using measurements which are as similar as possible [30]. One way of  checking 
the reliability of study results is to measure twice, which creates the need for 
conducting of pilot studies [46, p 16]. Reliability refers to replicable studies; 
comparing the results gained by several authors is called inter-rater reliability. 
According to Sarantakos [45, p 88–89], there are at least three diff erent types 
of reliability in social sciences: stability, representativeness, and  reliability of 
equivalency, which examine the use of measurements in diff erent time  periods, 
between diff erent groups or individuals, and diff erent equal indicators or 
instruments during the process of operationalisation. An indicator of the reli-
ability of wide-spread analytical constructs (e.g. indexes created on the basis 
of several characters or factors compiled in the process of analysis) is the reli-
ability coeffi  cient Cronbach’s α [13]. When Cronbach’s Alpha Coeffi  cient is less 
than 0.40, it is unreliable; between 0.40–0.56, the test is said to have low reli-
ability; between 0.60–0.79, the test is fairly reliable, and between 0.80–1.00, it is 
highly reliable [5, 38]. One among the used methods is the test-retest method 
where the same indicator or index measures the same respondent twice, and 
the same result shows the great reliability of the measurement. Other methods 
are the split-half method where the questions in the questionnaire are divided 
into two groups (e.g. paired and not paired questions) and the results’ correla-
tion is found; applying an alternative indicator to the same data and fi nding the 
correlation between the results gained. [45, p 88] 

A major aspect of every search for research instruments and practice tools 
is determining measurement validity, which refers to the appropriateness of 
the instruments and tools, which in turn refers to what middle-range theory 
concept the research instrument or practice tool really measures [20]. A largely 
neglected aspect of measurement validity is determining whether the defi -
nition of the middle-range theory concept measured by the research instru-
ment or practice tool is congruent with the focus of the conceptual model that 
was selected to guide a study or practice. In addition to reliability, validity, 
which studies the connection (correlation) between the measured values and 
the theoretical construct (e.g. intelligence, poverty etc.) is also an indicator of 
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the good analytical construct [39]. Th e term validity was fi rst published by 
Cronbach and Meehl [14], and four years later similar thoughts were pub-
lished by Campell and Fiske [9]. Cronbach and Meehl [15] came out with four 
types of validity (predictive, concurrent, content and construct validity) and 
diff erent approaches how to measure those. Th ey suggested that the fi rst two 
validity types should be analysed by investigating group diff erences, correla-
tion  matrices and factor analysis. If two measures are presumed to measure the 
same construct, a correlation between them is predicted. If the obtained corre-
lation departs from the expectation, however, there is no way to know whether 
the fault lies in test A, test B, or the formulation of the construct. A matrix of 
intercorrelations oft en points out profi table ways of dividing the construct into 
more meaningful parts, factor analysis being a useful computational method 
in such studies.

Bornstein [7] created a new approach which he called the process-focused 
(PF) model. Th is model conceptualises validity as the rate in case respondents 
go through psychological processes during testing; those processes are caused 
directly by the nature of the instruments used in measuring and the context 
of testing. Th e new aspect of this model is using the experimental method, 
manipulation with characters, which could infl uence the result of an analyti-
cal construct and its connections with the criteria that show how good it is. It 
enables the author to draw clearer conclusions about psychological processes 
being measured.

By Slocum et al [48], modern defi nitions of validity assert that measure-
ment validity is a single thing (i.e., a unitary construct) rather than a collection 
of separate types of validity (e.g., content validity, criterion validity, etc.). Th is 
view treats all evidence about validity as evidence of how well the results pro-
duced by the measure refl ect the construct. One of the fi rst tasks in thinking 
about validity is to clearly defi ne and analyse the construct to be measured [1, 
29]. Th e structural aspect of validity asks questions about the ways in which 
scores on individual items are combined into component scores, and how 
these are combined into broader scores. Th at means, validity is based on both 
 empirical fi ndings and logical analysis [48].

TECHNOLOGY-ENHANCED TELEWORK – VIRTUAL WORK

Gilson et al [25, p 1317] found that “a fi rst step is to derive a more unifi ed 
measurement and treatment of the construct, which would allow for compari-
sons to be made across studies. Accordingly, in addition to more carefully con-
sidering how team virtuality is measured.”
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Herein the concept of virtual work (more commonly termed telework) is 
defi ned as the working environment where completing assignments of work 
is implemented by using diff erent communication channels mediated by 
 technology, and where separation from co-workers may be the issue. Virtual 
work as a research theme has become topical because of advances in informa-
tion and communications technology, and the fact that they have become wide-
spread. Th e fi rst articles dealing with the new form of work and work virtuality 
could be found from the Emerald database since 1984. Technology-enhanced 
telework and its opportunities have been studied in Estonia since 2000. Th e 
Prime Minister’s offi  ce commissioned a study to map whether it was possible to 
introduce telework into public administration [51] and the impact of telework 
on employment [2]. A number of bachelor’s and master’s theses have been 
written, for example, on the feasibility of telework in local authorities [41], 
employment of physically disabled people through telework [36] and telework 
as a means of motivating employees [42]. In addition, a survey was conducted 
in Estonian enterprises on telework as a fl exible opportunity to combine work 
and family life [55], and there is a research paper relating to the use of infor-
mation and communication technology in client communication rather than 
 employees communicating with each other in the true sense of teleworking [17]. 

Th e biggest obstacle in work virtuality investigation is the huge range of 
diff e rent defi nitions and approaches, and it is mostly described rather than 
measured in surveys. In conclusion, work virtuality as a construct and the 
research into creating an instrument for measuring it are largely absent. 
Attempts to measure virtual teamwork have been made by several researchers, 
but few [10, 23] have actually off ered a model to do it. Th e author of this paper 
elaborates on the process of developing the construct of work virtuality and 
creating the corresponding instrument building on the communication rich-
ness theory [15, 16, 21]. 

DATA AND METHOD

Th e empirical database for this article is the questionnaire-based research that 
was conducted from February to June in 2006 and 20071. Th e questionnaire 
takes into account, among other questions, also the respondents’ answers 
about using communication channels and their impact on job satisfaction. 

1  Th is research was supported by the Estonian Ministry of Education target fund 
SF0180037s08 and the Estonian Science Foundation Grant 7018.



    Reliability and validity of analytical construct in the case of virtual work  |  63

Th e answers were collected from 3156 respondents (see also Table 1) from 323 
diff erent service sector enterprises, including public sector organisations; in 
2006 the number of respondents was 2207 and in 2007 – 949. Th e sample was 
random, and every county in Estonia was covered. Th e service sector compa-
nies were chosen for study, as it is more common to use virtual work in the 
service sector than in production.

Table 1. Sample characteristics.

Category Number Category Number

Organisations 323 Male respondents 958

Respondents 3156 Female respondents 2149

Average 
work tenure 
(years)

less than 3 1218

Highest 
level of 
education 
achieved

Tertiary education 1385

3–5 479 Vocational education 950

6–9 432 Secondary education 710

10–20 413 Elementary education 67

more than 20 131 Unanswered 44

During the operationalisation process, two measurements (also called  indices) 
were calculated. Th e fi rst index (A) of the construct “Virtuality” uses a second-
order model method developed by John [28], which in principle means that 
fi rst-order constructs are formed as richness, frequency and time (also opera-
tionalised), and they serve as a basis for the second-order construct  virtuality. 
Because there are three fi rst-order constructs, the developed analytical con-
struct is handled as a three-dimensional model [33], and each fi rst-order 
construct contributes to the value of the second-order construct. To calcu-
late the second-order construct Virtuality, the three fi rst-order constructs 
are summed, and the three-dimensional model is derived as a sum index. Th e 
development procedure was quite long and includes diff erent re-coding tech-
niques, so there might be reliability and validity problems. Th e need for an 
improved construct (second index B) originated from the analysis [34] where 
the problems respondents experienced were not as highly related to degrees 
of virtuality as reported in literature. Th e fact that large statistical diff erences 
did not emerge during the group comparisons, raised doubts as to whether 
the correct basis was used in the operationalisation of the constructs and, in 
particular, the process of bringing together the results of the two diff erent ques-
tionnaires seemed to require improvement. Th e reason might have been value 
laden data or the operationalisation procedure, and it was considered necessary 
to change the operational process to calculate a new virtuality index. 
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Th e empirical results of the second index (B) are based on a sample of 
781 respondents from 93 service sector organisations, and the 2007 database 
only was used in order to eliminate the diff erences between the two data-
bases aroused by improving the questionnaire. Index B was calculated using 
a  diff erent methodology [56] in which the three fi rst-order constructs (sig-
nifi cance, frequency and time) for each of the 8 channels of communication 
were multiplied and the results merged into one index using the same equation 
which takes into account “richness” [16]. Another aspect is that index B aims to 
identify the diff erences of virtual work in the case of easy (EW) and hard work 
(HW) tasks, which were diff erentiated according to the respondents’ subjec-
tive opinions in the improved questionnaire. Another essential result is that 
the new index is more convenient to use since its calculation methodology is 
considerably more user-friendly and, because of the quick development of ICT, 
this model allows to change communication channels not used so oft en any 
more for newer ones. Now, there are two indices of work virtuality, and there 
is a need to analyse the reliability and validity of both of them.

RESULTS

Social scientists attempt to ensure that the research process is as error-free 
as possible, beginning with how constructs are measured. Researchers look 
for consistency of measurement over time, in relationship with other related 
 measurements, or in measurements or observations made by two or more 
researchers [22, p 16]. According to Lyman [31] a test’s reliability could be 
infl uenced by fi ve sources of error: content of the test, its persistence over the 
time, the person who carries it out, respondents, and the situation where it is 
carried out, the fi rst three of which are the responsibility of the person under-
taking the test. Reliability is a prerequisite for validity: we cannot measure a 
phenomenon if the measure we are using yields inconsistent results. A measure 
may not be valid due to individual errors (individuals may want to provide 
socially desirable responses) or method errors (questions may be unclear or 
poorly written) [22, p 16].

Two analytical constructs A and B were described above, and the principles 
by which they were created can be found in Figure 1.
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Figure 1. Two approaches to the structure of a virtual construct

To test the reliability of two analytical constructs of technology-enhanced tel-
ework, the values of analytical construct A were found based on the data of 
the second analytical construct to avoid the eff ects of combinations of data 
being gathered in two diff erent years on the value of the constructs. In creat-
ing construct B in an improved questionnaire, easy and hard work were taken 
into account as characteristics. Following these fi ndings, the comparison of 
 constructs A and B is presented as two diff erent indexes which describe work 
virtuality in fulfi lling easy and hard work tasks. To fi nd the reliability of ana-
lytical construct A, the sub-constructs richness, time, and frequency were calcu-
lated as well the Cronbach’s alphas of the original characteristics of construct 
B, which are presented in Table 2. 

Th e reliability values allow assumptions that shortcomings in the construct 
development still exist. Th e value of Cronbach’s alpha of reliability must be 
higher than 0.8 – between 0.40–0.79, the test is said to have low or fair reli-
ability [5, 38]. A more detailed examination shows that the lowest reliability 
is the richness of construct A and “meeting face-to-face” of construct B. An 
examination was also made whether any original characteristics could be 
excluded in order to increase the reliability of richness. It was discovered that if 
“meeting face-to-face” were excluded, this would increase the reliability in the 
case of easy work up to 0.39 and hard work to 0.37. In the case of frequency and 
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time of the constructs, there would be no improvement in terms of reli ability 
if any of the original characteristics were excluded. Second-order construct A 
reliability remains a little under the minimum level. Construct B fi rst-order 
constructs had better reliability values of original characteristics than construct 
A fi rst-order constructs, which were higher than the minimum level of 0.7 in 
more than half of the cases. When calculating the reliability values for second-
order constructs using fi rst-order constructs, the results were lower than for 
construct A. However, fi nding the reliability based on original characteristics 
(24 all together), the results were higher than for construct A. Hence the ques-
tion, what is the cause of this diff erence? Is it due to the fact that construct B 
was calculated using the richness model’s fi rst-order constructs?

Table 2. The reliability values of analytical constructs of A and B

Cronbach’s alpha Easy work Hard work

Second-

order 

construct

First-order construct First-order 

construct’s 

alpha

Second- 

order 

construct’s 

alpha

First-order 

construct’s 

alpha

Second- 

order 

construct’s 

alpha

A

Richness 0,31

0,61

0,31

0,65Frequency 0,55 0,55

Time 0,56 0,58

B

“Offi  cial written report” 0,63

0,66

0,63

0,68

“Memo, ordinary mail” 0,7 0,71

“Forum” 0,7 0,71

“E-mail” 0,75 0,76

“Online communication” 0,76 0,76

“Phone, teleconference” 0,52 0,59

“Videoconference” 0,67 0,65

“Meeting face-to-face” 0,41 0,41

Following the above, Pearson’s correlation coeffi  cient between constructs A and 
B was calculated. In the case of easy work, the correlation between the two 
constructs was 0.495 (p < 0.001) and hard work 0,541 (p < 0.001), but since 
the variations of the constructs are diff erent, then this could be a reason for 
such medium values. Th e correlation between easy and hard work was 0.82 
for construct A (p < 0.001) and 0.77 for construct B (p < 0.001). In conclusion, 
there are no signifi cant diff erences in reliability between those two constructs, 
and the diff erences in correlation are mostly due to the diff erences in scales. 
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Practical application of the index can be diff erentiated, and both indexes have 
their own theoretical explanations as well. 

Th e validity of the two analytical constructs of technology-enhanced tel-
ework is diffi  cult to measure, but, in the operationalisation process described 
shortly in this paper, a clear logical reasoning is shown. According to Slocum 
[48], this is also important for construct validity. In this operationalisation pro-
cess also Chronbach and Meehl’s [14] suggestions to study group diff erences, 
correlation matrices and factor analysis were followed, and these results are 
published in [34] and [56]. 

Based on construct A, technology-enhanced telework intensity can be 
described and classifi ed in a similar manner to that described in the literature, 
but there are still some diff erences stemming from the process of construct 
creation. Comparing the values of the construct, one can conclude that virtual 
jobs are not wide-spread in those enterprises that were examined, and thus the 
results cannot be compared to a real construct of reality. Th e operationali sation 
process was complicated, but the values of necessary sub-constructs can be 
calculated, and the usage of virtual work in enterprises can be evaluated. 

In creating construct B, the situation caused by the data was also  considered, 
which had not been paid attention to at the beginning because the idea to 
 create the construct originally arose from the literature. Th e respondents had 
clear preferences, they used some means more oft en, and those that were not 
used so oft en could be considered to be removed from the index. In their 2003, 
study Chudoba et al [10, p 12] also mentioned that, in the case of instant mes-
saging (MSN, Skype) and video conferences as less used means, the reliability 
of factor analysis was too low (alpha = 0.42) and was left  out of the study. Th ese 
communication channels (video conferences, using forums, instant messaging) 
were not left  out, as information technology means have developed since the 
original study was carried out, and, at the time of this paper, they are being 
used more and more oft en. Th e idea to deal with work virtuality based on 
commu nication means is important in the future, since it enables adaptation of 
the calculation method by adding or removing communication means. 

THE GOODNESS OF THE MODEL

In social sciences, it is essential not only to describe connections but also to 
study their causality. Th ere must be a connection between the characteristics 
studied; to use the term causal connections, the cause must appear before 
the consequence, and the connection between the characteristics should not 
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disappear, taking into account the eff ect of other characteristics as well [52, p 
111]. Using confi rmatory factor analysis, the path way model and the structural 
equation model facilitates such an approach. According to Tarling [52, p 154], 
descriptive factor analysis enables one to study a number of factors and their 
content based on measured characteristics; in the case of confi rmative factor 
analysis, the author decides which measured characteristics are correlated to 
corresponding latent phenomena. Th e structural equation models method 
has become increasingly popular recently; it is a combination of statistical 
techniques, such as exploratory factor analysis and multiple regression, and 
it describes causal connections between latent characters, and its purpose is 
to chart those connections [6, p 5], which is oft en the most interesting result 
for an author in social sciences. Th e results gained are usually presented as a 
scheme which also provides a visual overview of the connections of which 
there are oft en many. 

A construct (model) is created in social sciences based on values that could 
be found in literature or society, but oft en there is no opportunity to compare it 
with a real analytical construct. In social sciences, there is a tendency to create 
norms, but this depends on too many factors that exist in a specifi c society, and, 
thus, it is not possible to conduct cross-national comparisons. 

As a result of second operationalisation, an analytical construct was  created, 
which is more comfortable to use but may not be fi nal, as the analysis of 
 reliability showed that reliability is there but not good enough to be  considered 
excellent. So, the analytical construct of technology-enhanced telework is not 
ready, and it seems that it takes some further improvement to be closer to 
the theoretical construct. Th e SEM analysis with AMOS showed that there is 
a need for new data because existing data are not gathered for this kind of 
analysis, and model specifi cation in SEM needs normally distributed data. Th e 
existing database includes too many zero values and that is not helpful either. 

CONCLUSIONS

Since the beginning of sociology there has been constant debate over whether 
it is a science or not, which features make it a science etc. For years  researchers 
have been replacing simple analytical methods with more and more compli-
cated ones – natural scientists and technology scientists have followed a 
 similar course of action. During the past decade it was rare to fi nd a  scientifi c 
article published in an internationally recognised journal and based on 
questionnaire data using a quantitative research method, which not include 
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multi-dimensional data analysis. Th e most frequently used methods are multi-
nomial regression and logistic regression analysis, which enable social sciences 
to emulate the research traditions of the so-called real sciences. In the case 
of sociological data, one pre-requisite of regression analysis which requires the 
persistence and normal distribution of characteristics is frequently not met. 
Respondents’ attitudes and opinions are mostly presented on the Likert scale 
in which case a distribution similar to normal distribution can be seen if there 
are large quantities of data. 

According to Bradley and Schafer [8, p 147], social scientists are oft en 
 unable to replicate the results of their studies using the same conditions, and 
thus they have to model the “unsameness” of events, adding the existence of 
possible accidental “white noise”. Studying social phenomena and not being 
able to measure them directly because they are frequently latent, the analytical 
model can only partially explain the phenomena that are studied. In addition, 
the data represent subjective reality of the data source (respondents), which 
is value laden and infl uenced by the data creation context. Th is is justifi ed if 
the characteristics are correct and the model is specifi ed, in case this “noise” 
(accidental eff ects, being judgmental) does not aff ect connections between 
characters. 

Th e construct of technology-enhanced telework is also a latent cha rac-
teristic. In economics (especially in management theory), there are many 
such  characteristics, and in this fi eld of science, researchers aim to start using 
 methods which would evaluate then adequately. It is important that there is 
lot of qualitative and almost no quantitative research in virtual work litera-
ture, and that gap needs to be fi lled. It is also important that the development 
of ICT is so rapid that there is a need to change the model. Gilson et al [25], 
for  example, have noted that the use of social media is the newest channel 
of commu nication, and it is already used in workplaces as a communication 
channel, especially among younger employees who can access information 
through technology quickly and who oft en expect instantaneous access. 
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