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Titulo: Tecnoflow en estudiantes Espafioles y Suecos: Un Andlisis facto-
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Resumen: A pesar de la relevancia del concepto de flow en investigacion
reciente dentro del campo de la Psicologia Positiva, aun existe poca inves-
tigacion sobre esta experiencia Optima en relacién al uso de la tecnologfa.
El objetivo del presente estudio es confirmar la estructura tri-factorial
(disfrute, absorcion e interés intrinseco) del zechnoflow. 154 estudiantes
univetsitarios que utilizan ordenadores en sus estudios (N= 78 estudiantes
espafioles y N= 76 estudiantes suecos) respondieron el cuestionario. El
Analisis Factorial Confirmatorio mostré un mejor ajuste del modelo bifac-
torial de technoflow (disfrute y absorcion). El Analisis Multigrupo mostréd
que el modelo es invariante entre las muestras. Implicaciones tedricas y
practicas asi como investigacion futura son discutidas en el trabajo.
Palabras clave: Tecnoflow; psicologia positiva; tecnologia de la informa-
cién y comunicacion; experiencia 6ptima.

Abstract: Despite the relevance of flow in recent research in Positive
Psychology, thete exist few studies on this optimal experience in technol-
ogy settings. The aim of this study is to confirm the three-factorial (en-
joyment, absotption and intrinsic interest) structure of zechnoflow. 154
university students who use computers in their studies (N=78 Spanish
students and N=76 Swedish students) answered a questionnaire. Confir-
matory Factor Analyses showed a better adjustment of a bifactorial model
of technoflow (enjoyment and absorption). Multigroup Analyses showed
that the model is invariant across samples. Practical and theoretical impli-
cations as well as future research are also discussed.

Key words: Technoflow; positive psychology; information and commu-
nication technology; optimal experience

Introduction

Information and Communication Technology (ICT) has
become a usual tool in our daily activities. Literally speaking,
computing technology has moved into every element of our
daily lives. Having technology that is useful in our work-
places, homes, schools, community organizations, is of
paramount importance. Then, the study of Human Com-
puter Interaction is at the center of the evolution of effective
tools to improve the quality of our lives (Olson & Olson,
2003). However, most of the approaches have been focused
on the negative effects of the use of ICT, such as negative
consequences of the implementation of technology (Aborg
& Billing, 2003; Arnetz & Wiholm, 1997; Korunka & Vi-
touch, 1999; Salanova, 2003; Salanova, Cifre, & Martin,
1999), burnout (Salanova & Schaufeli, 2000), and tech-
nostress (Ballance & Rogers, 1991; Towell & Lauer, 2001;
Salanova ¢ al, 1999). Nevertheless, in the last decade re-
searchers have turned also their eyes into the positive effects
that ICT may produce, and to the study of the positive atti-
tudes towards ICT and positive experiences related to this,
as affective psychological well-being (Martinez, Ciftre,
Llorens, & Salanova, 2002), engagement and self efficacy
(Salanova, Grau, Llorens, & Schaufeli, 2001; Sensales &
Greenfield, 1995; Shih, 2006). Those studies have been car-
ried out not only in the context of work but also in the con-
text of education.

This desire to understand the positive effects of ICT use
might be framed within the Positive Psychology movement,
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based on the scientific study of the human virtues and
strengths (Sheldon & King, 2001). One of the most popular
concepts in this context is ‘flow’ (as a ‘good or optimal
experience’) as the research and theory on flow have had its
origin in the desire to understand this intrinsic or autotelic
(from the Greek auto-telos that means intrinsically reward-
ing by itself) phenomenon.

Flow experience has attracted the interest of a growing
number of researchers since Csikszentmihalyi introduced
and explained the concept in his research (e.g., Csikszentmi-
halyi, 1975, 1988, 1990, 1997, 2003). He interviewed artists,
athletes, composers, and scientists, and asked them to de-
scribe “optimal experiences” that made them feel good and
motivated because they were doing something that was
worth doing for its own sake. He coined this experience
‘flow’, because many interviewees used this term spontane-
ously to explain what their optimal experience felt like (Csik-
szentmihalyi & Csikszentmihalyi, 1988). Thus, flow experi-
ence is a condition in which people are so involved in an
activity that nothing else seems to matter at the time; the
experience is so enjoyable that people will do it even at great
cost, for the sheer sake of doing it (Csikszentmihalyi, 1990).
Due to flow experience is a phenomenon which is difficult
to measure, there is still no agreement about its operationali-
zation . However, recently it is generally accepted that there
are three closely related aspects of flow: flow antecedents,
flow experience and flow consequences (Chen, 2006; Chen,
Wigand, & Nilan, 1999; Chen, Wigand, & Nilan, 2000;
Ghani & Deshpande, 1994; Trevino & Webster, 1992). These
studies, carried out in the context of ICT use, reveal the
necessity to distinguish the conditions that unleash flow
from the flow experience itself. It has to be noted that re-
searchers interested in the study of flow experience must not
confound flow stages (antecedents, flow experience and
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flow consequences) with the elements or dimensions that
constitute each stage. In the present study we will focus on
the understanding of flow experience stage by itself.

Experiencing flow using technology: technoflow

Taking up again the issue of ICT positive effects, it
might be noticed that flow experience might easily appear
during the use of computers in particular, or ICT in general,
presumably because of the intrinsically motivating nature of
these technologies (Chen ez al, 2000; Trevino & Web-
ster,1992) and also because using ICT represents a clear-goal
activity. Flow while using computers has been studied both
in general (Finneran & Zhan, 2003; Ghani & Deshpande,
1994; Webster, Trevino, & Ryan, 1993) and during perform-
ing on-line or Web activities in particular (Chen, 2006; Chen
et al., 1999; Chen ez al., 2000; Skadberg & Kimmel, 2004).

An examination of previous literature reveals that all
definitions of flow experience in general and also in the con-
text of ICT, seem to have three elements in common. The
first refers to the sense of involvement, total concentration,
focused attention or loss of self-consciousness, in other
words, absorption (Chen, 2006; Csikszentmihalyi, 1975; Ghani
& Deshpande, 1994; Novak & Hoffman, 1997; Lutz &
Guiry, 1994; Moneta & Csikszentmihalyi 1996; Trevino &
Webster, 1992). A second common element involves the
positive feeling of enjoyment while doing the activity, which
becomes an intrinsically enjoyable experience (Ghani &
Deshpande, 1994; Hedman & Sharafi, 2004; Novak &
Hoffman, 1997; Moneta & Csikszentmihalyi, 1996; Privette
& Bundrick, 1987), considered as enjoyment. Last element
specifically refers to the interest in performing the activity
for its own sake, not because it has to be done for one rea-
son or another (Novak & Hoffman, 1997; Moneta & Csik-
szentmihalyi 1996; Trevino & Webster, 1992); that is to say,
intrinsic interest.

It has to be noted, that intrinsic interest might be under-
stood also as an antecedent or prerequisite of the flow ex-
perience. So, there are still some doubts about including
intrinsic interest as part of the flow experience. Skadberg
and Kimmel (2004) used in their research time distortion (as
a result of focused attention and complete involvement) and
enjoyment to measure the state of flow. Also Ghani and
Deshpande (1994) understand that the two key characteris-
tics of flow are (a) total concentration in an activity and (b)
the enjoyment which one derives from an activity. On the
other hand, there are also some studies (Bakker, 2005;
Demerouti, 2006; Salanova, Bakker, & Llorens, 2006) that
use the three-factorial operationalization (absorption, en-
joyment and intrinsic interest) to measure flow experience.
On the basis of these differences in the operationalization of
flow experience stage, in the present study we will try to
shed some light on this operationalization. In order to do
that we assume that technoflow (flow in ICT context) is a
short-term peak experience when using ICT characterized
by absorption, enjoyment and intrinsic interest. ‘These three di-

mensions might be considered the elements that make up
the very experience of flow while using ICT, or what could
be named zechnoflow.

The aim of the current study is to investigate the struc-
ture of technoflow using two samples (Swedish and Spanish
students) in order to test the invariance of the flow struc-
ture. According to previous studies (Novak, Hoffman, &
Duhachek, 2003) we will select only those students that use
ICT in their studies (and not in their leisure time), esto tiene
que acotarse, especificarse y justificarse muy claramente, ya
que toda la literature afirma mayoritariamente que los usos
combinados de ICT implican siempre que en alguno de sus
aspectos son para el ocio y la sociabilidad. Aunque usaran
Internet para estudiar, usarfan siempre el mévil y el messen-
ger para socializar por ejemplo. En terminos absolutos, setfa
imposible encontrar una muestra que no usara ICT para el
ocio y la sociabilidad, la sola referencia no es suficiente para
justificarlo.  as it is during these goal-oriented activities
technoflow is more probable to occur.

More specifically, we hypothesize that:

Hi: Technoflow experience will be a multidimensional struc-
ture composed by absorption, enjoyment and intrinsic interest.

H»: This three-factorial structure of technoflow will be in-
variant across the two samples.

Method

Participants and Procedure

Sample 1 consisted initially of 234 undergraduate students
(66% women) from five different Spanish universities who
voluntary filled out the questionnaire. Ages ranged from 17 to
43 years old, with a mean age of 23 (§D = 3.8). These stu-
dents came from different areas of study from Social Sci-
ences to Technical Sciences. The process of data collection
lasted around 7 months. Only the students who reported
that they used ICT in their studies were selected. Thus, the
final sample was composed by 78 students, 54 were women
(69%) and 24 men (31%). Their mean age was 23 (§D = 3.8).

Sample 2 consisted of 76 undergraduate Swedish students
(68% women) from the Social Sciences and the Technical
Sciences area at Orebro University. Ages ranged from 19 to
37 years old, with a mean age of 24 (§D = 4.2). Data collec-
tion lasted around 1 month. This sample, consists of stu-
dents who used computers for their studies. They voluntarily
filled in the questionnaires and returned them directly to the
researcher.

Variables

All students were asked to answer the RED.ICT ques-
tionnaire (Resources, Emotions/Expetiences and Demands.
Information and Communication Technologies) in its paper-
and-pencil version. This questionnaire was developed by the
researchers. The validity of this instrument has been ob-
tained in different previous studies (e.g., Salanova, et al,
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2006a; Salanova ¢f al., 2006b; Schaufeli, Bakker, & Salanova,
2006; Schaufeli, Salanova, Gonzilez-Roma, & Bakker,
2002).The questionnaire is available in Spanish and English.
The Spanish participants filled in the Spanish version and
the Swedish students the English one.

The three dimensions of flow were measured through
the following variables included in the RED.ICT question-
naire, both in Spanish and in English.

Absorption was assessed using a slightly adapted version of
the Utrecht Work Engagement Scale (UWES; Schaufeli ¢z al,
2002). All 5 items were reworded to refer specifically to ICT
work; for instance, the item Time flies when I'm working’ was
rephrased as Time flies when I'm working with computers’.

Intrinsic interest was assessed by 3 self-constructed items
(Salanova ez al., 20062) (e.g., T work with computers becanse I like
them, not becanse I have o).

Enjoyment was assessed by 3 self-constructed items (Sala-
nova ¢t al., 2006a) (e.g., T enjoy the work I do using computers ).

All items scored on a 6-point frequency rating scale ranging
from 0’ (not at all/never) to ‘6’ (always/every day).

Results
Descriptive Statistics

Data were analysed with the statistical program SPSS
13.0. Descriptive analyses were performed and internal con-
sistencies were computed for the scales in each sample sepa-
rately (see Table 1). In all samples values of Cronbach’s []are
higher than the criterion of .70 (Nunnally & Bernstein,
1994). In both samples most scales satisfied even the more
stringent criterion of .80 (Henson, 2001), except for the case
of intrinsic interest in the Swedish sample (a=.77). Then, it
can be said that all constructs that were assessed demon-
strated good internal consistencies. Regarding correlations,
we found that the three variables have positive significant
correlations with a mean correlation of r=.57, p<.01. These
results are in line with our hypothesis that these three vari-
ables are part of the flow experience.

Table 1: Means (M), Standard Deviations (SD), internal consistencies (Cronbach’s o) and inter-correlations (Spanish/Swedish) of the study variables in Span-

ish students (n=78) and Swedish students (n=76).
Spanish Students

Swedish Students

M SD o M SD o 2 3
1. Absorption 3.02 1.18 .83 2.29 1.24 .86 B8R/ 63k 440k ) 50k
2. Intrinsic Interest 2.71 1.44 .86 2.24 1.32 77 .60%%/ 59k
3. Enjoyment 3.26 1.25 .85 2.82 1.32 .81

Confirmatory Factor Analyses

In order to test hypothesis 1 Structural Equation Model-
ling (SEM) was employed, as implemented by the AMOS
program (Arbuckle, 1997) to test two factorial models: (1)
the traditional correlated three-factor flow model including
absorption, intrinsic Interest, and enjoyment (M1); (2) the
alternative correlated two-factor flow model that includes,
what we called, the core of the flow experience (absorption
and enjoyment). Both models were first fitted to the data of
each sample separately, and then, in order to assess factorial
invariance across samples, a multi-group analysis was per-
formed including both two groups simultaneously, using
multi-group analyses (Byrne, 2001; pp. 173-199).

As recommended by J6reskog and Sérbom (1986) and
Marsh, Balla and Hau (1996), the absolute and relative
goodness-of-fit indices computed were: (1) the %2 goodness-
of-fit statistic; (2) the Root Mean Square Error of Approxi-
mation (RMSEA); and (3) the Goodness of Fit Index (GFI)
(4); Normed Fit Index (NFI); (5) Incremental Fit Index
(IFI); and (6) Comparative Fit Index (CFI); (7) Expected
Cross-Validation Index (ECVI). Non-significant values of 2
indicate that the hypothesized model fits the data. Values of
RMSEA smaller than .08 indicate an acceptable fit and val-
ues greater than 0.1 should lead to model rejection (Cudeck
& Browne, 1993). In contrast, the distribution of the GFI
and the AGFI is unknown, so that no statistical test or criti-

anales de psicologia, 2008, vol. 24, n° 1 (junio)

cal value is available (Jéreskog & Sorbom, 1986). For all
three relative fit-indices, as a rule of thumb, values greater
than .90 are considered as indicating a good fit (Hoyle,
1995).

Results of this first step come from performing this
three-factor model using Confirmatory Factor Analysis
(CFA) in order to test hypothesis one. We tested the fit of
M1 (absorption, enjoyment and intrinsic interest) and M2
(absorption and enjoyment) to the data of all three samples
separately.

First of all, CFA were carried out in 234 Spanish stu-
dents. As can be seen in the first row in Table 2 the three-
factor model (M1) fits the data well. Its fit indexes (GFI,
AGFI, CFI, and NNFI) all meet the acceptance criteria of
.90. The value for the RMSEA is also higher than .08. Al-
though all this indexes are acceptable, the ECVI, that is bet-
ter whenever it is lower, is higher in comparison with the
two-factor model (M2). The second row in Table 2 shows
the results for the proposed hypothetical two-factor model
(M2). We can observe that its fit indexes have values above
.90. On the other hand, the Root Mean Square Error of Ap-
proximation (RMSEA) has a value under .08. Therefore, the
data fit well to the proposed model, with a high quality of
these fit-indexes, even the ECVI is better and lower than
MI.

As a second step, a CFA was performed in order to test
the fit of M1 (absorption and enjoyment, including intrinsic
interest) and M2 (only absorption and enjoyment) again in a
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different sample composed by 76 Swedish students. Results
are shown in third and fourth rows of table 2. As it can be
seen M2 fits slightly better than M1 in the Swedish sample
due to the ECVI is better when we test the two-factor
model.

The third step was to test the model among Spanish
students with the same conditions as the Swedish sample.
78 students were selected from the whole Spanish sample on
the criteria of using ICT only for their studies (as it has been

explained before). Results are shown in fifth and sixth rows
of Table 2. As it can be seen M2 fits slightly better than M1
also in the Spanish sample due to the ECVI is better when
we test the two-factor model.

Hence, on balance, it can be concluded that M2, which
includes only two vatiables/dimensions as flow core (ab-
sorption and enjoyment), fits slightly better or at least
equally well, to the data than the model (M1) which includes
also intrinsic interest.

Table 2: Confirmatory Factor Analyses to of the three dimensions of Flow (n= 234 students, n=78 Spanish students, n=76 Swedish students).

Model 12 df p GFI  AGFI RMSEA  NNFI CFI  IFI ECVI
234 Spanish (M1) 3 Factor 100.99 41 .00 93 .88 .08 93 .96 .96 .65
students (M2) 2 Factors 49.49 19 .00 .95 90 .08 .95 97 .97 .36
76 Swedish (M1) 3 Factor 53.46 41 09 .88 .81 .06 .88 .96 97 1.38
students (M2) 2 Factors 26.81 19 A1 91 .84 .07 91 97 .97 .81
78 Spanish (M1) 3 Factor 106.45 41 .00 .81 .70 14 79 .86 .86 2.03
students (M2) 2 Factors 38.10 19 01 .89 .80 A1 .87 93 93 .94

Df= Degtees of freedom; p= significance test; GFI = Goodness-of-Fit Index; AGFI = Adjusted Goodness-of-Fit Index;
RMSEA = Root Mean Square Error of Approximation; NNFI = Non-Normed Fit Index; CFI = Comparative Fit Index; IFI = Incremental Fit Index; ECVI

= Expected Cross-Validation Index.
Multigroup Analyses

Next, in order to test Hypothesis 2, a multi-group analy-
sis of M2 was performed across both samples simultane-
ously. As can be seen from Table 3, M2 fits the data well,
with all fit indexes satisfying their criteria. Moreover, as ex-
pected, the latent absorption and enjoyment factors are sig-
nificantly positively correlated: the mean correlation across
both samples: r = .57 (see Figure 1).

Following the procedure recommended by Byrne (2001),
the invariance of M2 across both samples was investigated
(see table 3). The invatiance of correlations between factors
and the invariance of factor loadings was assessed by com-
paring the fit of the model in which the targeted estimates
were constrained to be equal across all both samples (M2c)
with that of the unconstrained model (M2) in which this was
not the case. When the fit did not deteriorate, the model
was deemed to be invariant across samples. However, com-
pared to M2 the fit of the fully constrained model (M2c)
deteriorated significantly, meaning that the correlations and
the factor loadings of M2 are not invariant across samples.

Next, a model with only the correlations between the
latent factors constrained to be equal (M2co) as well as a
model with only the factor loadings constrained to be equal

(M2fa) was simultaneously fitted to the data of all four sam-
ples, respectively. Again, compared to M2 the fit of M2fa
deteriorated significantly but not the fit of M2co. The
model with the correlations where the latent factors were
constrained to be equal was deemed to be invariant across
samples. In order to constrain as much factors loadings as
possible, different models with factors loadings constrained
were fitted to data. Finally, a model was tested with factor
correlations and all factors loadings constrained to be equal
between both samples, except paths from ABS to items
Absl and Abs2 that were free because when were con-
strained the fit of the models was deteriorated significantly.
Compared to M2 the fit of M2fi did not deteriorate, so that
it can be concluded that the correlations between factors
and almost all the factor loadings are invariant across both
samples.

From these results, we can say that hypothesis 1 was
partially confirmed, although the model was consistent
among samples, the two dimensional model of technoflow
fits better to the data than the three-dimensional one. Also
this two-factor structure is invariant across the two samples.
This result confirms the hypothesis 2; absorption and en-
joyment are the core elements of the technoflow experience.

Table 3: Multiple group analyses (MGA) of the two-factor flow model including Spanish users (n=78) and Swedish users (n=76).

72 df  p  GEI  RMSEA
M2 64.904 3 .04 90 00
M2 87.719 45 00 87 08
M2, 64.935 39 .00 .90 06
M2, 86.869 4 00 87 08
M2; 70.115 43 .00 90 00

NFI IFI CFI AY? Adf
.89 .95 .95

.86 .92 92 M2, - M2 = 22.815%k 7
.89 .95 .95 M2,-M2 = 0.031 1
.86 92 92 M2 - M2 = 21.965%** 6
.88 .95 .95 M2s - M2 = 5211 5

Note. x?> = Chi-square; df=degrees of freedom; GFI=Goodness-of-Fit Index; RMSEA=Root Mean Square Error of Approximation; NFI= Normed Fit In-
dex; IFI = Incremental Fit Index; CFI=Comparative Fit Index; M2= Flow Model with two flow latent factors (absorption and enjoyment) (freely estimated); M2c
= Fully constrained model. M2, = Constrained correlations; M2, = Constrained factor loadings; M2 = Final model

wx < 001,
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Figure 1: Results of the multi-group analyses (Final Model). Spanish students (n=78) / Swedish students (n=76).

Discussion

The main aim of the current study was to test the dimen-
sions of technoflow and its invariance across samples. As
predicted by Hypothesis 1, technoflow experience was com-
posed of absorption, enjoyment and also of intrinsic interest.
However, results show that the bifactorial model of
technoflow (absorption and enjoyment) showed a better
adjustment to data than the three-factorial model . Thus, we
can say that the so-called core of flow is made up by enjoy-
ment and absorption. This result was consistent among the
two samples studied. So, hypothesis one is partially con-
firmed.

The role of intrinsic interest in the flow experience is a
difficult issue in this research field due to several reasons.
One is because the difficulty, as has been mentioned, of
discriminating it as a part or not of the flow experience. This
study tries to take a step further in the clarification of this
question: What kind of role is intrinsic interest playing in the
flow experience? The interesting results found in relation to
this bidimensionality of technoflow concerns the possibility
of considering intrinsic interest as an antecedent of the flow
experience. In this line, more research in terms of antece-
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dents of technoflow need to be done. For instance, it is not
a crackpot idea to think that intrinsic interest could be re-
lated to high levels of flow (absorption and enjoyment) and
satisfaction. In fact, there are authors (e.g. Finneran &
Zhang, 2003) that state that task should have particular
characteristics (intrinsically interesting) that may influence
the likelihood of an optimal experience.

Another reason why intrinsic interest is a slippery issue is
the difficulty to also operationalize this concept. It has to be
noted, that we label this concept zntrinsic interest instead of
intrinsic motivation as some authors do (Bakker, 2005; Moneta,
2004). According to the meaning of flow, items refer to flow
like a peak experience related with a specific activity (in this
case technology use) rather than a general behaviour during
the studies or daily life. Motivation is a wide and general
concept, and ‘interest’ comes from ‘motivation’ but is related
with a very specific activity and moment. That is why we
rather prefer measuring zntrinsic interest than intrinsic motivation.
On the other hand, and regarding Hypothesis 2, a strong
point of this study is its multisampling character. The cur-
rent findings show the stability of the bidimensional struc-
ture of technoflow among samples. It opens a new slope on
the operationalization of technoflow experience. The results
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still need to be interpreted with some caution and to be seen
as tentative because of the small size of the samples. It also
would be interesting to replicate our results in some other
countries using different and heterogeneous samples, in or-
der to test the strength of this technoflow structure. That is
why more research in this line is needed, the present study
takes a first step on it.

Taken together, our results seem to suggest that rather
than a three-factor model of flow, genuine enjoyment and
absorption constitute the core of flow (or technoflow) ex-
perience. This agrees not only with the theoretical view that
absorption is one of the central characteristics of flow (Csik-
szentmihalyi, 1975), and also enjoyment is experienced on

this optimal experience, but also with previous research on
the structure of flow (Ghani & Deshpande, 1994; Novak &
Hoffman, 1997; Moneta & Csikszentmihalyi, 1996; Privette
& Bundrick, 1987). In addition, our findings also show that
the flow experience can very well be operationalized using
specific rather than general items. That is, items that refer — in
our case — to the use of ICT. In this sense, the present work
shows the validity of the measures employed in order to
assess technoflow. In sum, the novelty of this study regard-
ing the findings on the structure of technoflow experience as
bidimensional, fulfils the parsimony principle. It is also a
faitly practical measure with an added value: its applicability.

Note: This tesearch is supported by a grant from the “Spanish Ministty of Science and Technology” (#SEJ2004-02755/PSIC)* and Bancaja

*(#P1.1B2004-12).
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