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The Creativity Challenge Game: An educational intevention for creativity

enhancement with the integration of Information andCommunication Technologies

Abstract
Creativity enhancement is an educational objeciie. integration of Information and
Communication Technologies (ICTs) into the curnicalis another goal of many educators.
In this study a creativity enhancement interventi@s conducted with participants students
(N =90, 46 male, 44 female) of mean &fe 18.38, in an information systems course. A
quasi-experimental design was employed and theogezpmethod included the extensive use
of Facebook, a collaborative team structure, a giéteecompetitive environment, questions
generation and answering. Creativity was measurgdssveral pre-post divergent thinking
tests. Academic achievement was obtained througmersults. Additional data were
collected with online questionnaires. Results skimat the intervention was overall effective
in stimulating creativity. There was a statistigaignificant increase in fluency, flexibility,
elaboration and originality, as measured by divergieinking tests. Total student creativity
calculated with the use of principal component gsialshowed a significant positive link to
academic achievement and ICT knowledge. Studenitsaknost zero Facebook usage
exhibited the highest levels of creativity followeldsely by their peers with the highest
Facebook usage. Creativity enhancement was radeceto Facebook usage or ICT
knowledge. Results and implications are discussed propositions for future research are

offered.

Keywords: computer-mediated communication; cooperative/bollative learning;

interactive learning environments; learning comrtiasj teaching/learning strategies;



1. Introduction

Today, in this rapidly changing world, charactedizy unpredictability, globalization
and instability, creativity evolved from being angpetitive differentiator to a necessity for
survival (Csikszentmihalyi & Sawyer, 2014; WagneH&llenbeck, 2014). Acknowledging
the importance of creativity, researchers and tex@chave proposed several theories and
methods as to how to develop it (Collard & Loon2§14; Fasko, 2001; Shaheen, 2010).
Although many of these methods were tested maimlgholdren and adolescents, because of
the old supposition that the ability to create stimmg original declines with age (Lehman,
1953), in recent years empirical studies and me#dyaes suggested that creativity as a
dynamic life-long process of self-expression camribleanced in any age (Stine-Morrow et al.,
2014; Tsai, 2013). Thus, in this reality, creativdnhancement in higher education is a major
individual, organizational and societal challenge.

Another aspect of our modern world is the emergeteeelopment and prevalence of
ICTs (Bilbao-Osorio, Dutta, & Lanvin, 2014), leadito the Internet of Everything where
ICTs can be used for the creation of new capadsli(Cisco, 2013) changing the nature of
innovation in various ways (Baller, Dutta, & LanyR016) . Today renowned researchers,
educators and policy makers came to the unanimgnegment that to have a sustainable
innovative society, new technologies, education@edtivity training have to be linked and
integrated in effective educational and trainingteyns (Cachia & Ferrari, 2010; Means,
Toyama, Murphy, Bakia, & Jones, 2009a; Schmid .e8l14; Tamim, Bernard,
Borokhovski, Abrami, & Schmid, 2011).

In an attempt to answer this contemporary demarmaiiogociety many researchers
have developed and tested creativity enhancemegtams and a small sample is shown in
table 1. Although many of the previously testedaadional interventions were successful

there remains the need for more work in this arebfar the development of more practical



approaches that would be simple, effective, flexdohd easily reproduced even in today’s
uncertain and tough economic times. This papereptesa creativity enhancement
intervention that was developed based on findirgsevious studies, and tested successfully
in an European university. The present work addsisting literature by elaborating further
on the concepts of creativity enhancement, acadachievement and ICT inclusion into
education. Also, this study has practical implieas by offering a sufficient, uncomplicated,
inexpensive and easy to replicate creativity enbar@nt training, that educators and

researchers can advantageously exploit and de%attbyer.

sért table 1 about here.

2. Literature Review and Theoretical Framework of This Study.
2.1. Creativity-Thinking Processes and Knowledge

Creativity is multiple (Sternberg, 2005) and difficto define. One definition of
creativity is “The cognitive processes that lead to the produaifamew, original ideas,
processes, or artifacts that are judged to be Usmfotherwise of some value(Houtz &
Patricola, 1999, p. 1). Pioneers of the field, lieilford and Torrance, suggested that
creativity is a multifaceted phenomenon and someanebe very creative in one domain,
while showing no creativity in all other domain&s a multifaceted phenomenon creativity
requires a multitude of mental processes combiboth convergent and divergent thinking
(A. Cropley, 2006). Convergent thinking assumes é¢vary problem has only one single
correct solution and employs logic, knowledge aamdifiar verified techniques to find it (A.
Cropley, 2006; Kim & Pierce, 2013a), while divergémnnking, thepotentialto be creative ,
is the ability to see relationships among thingsnoonventional ways and to produce
multiple original ideas (Runco & Acar, 2012). Itdslieved today that we can enhance

creativity by developing divergent thinking, but freativity to happen convergent thinking
3



is needed, to evaluate, select and deliver the mpreative products (Kim & Pierce,
2013a; Sternberg, 2006). The ‘threshold theoryuasss that high levels of creativity require
a certain above-average level of 1Q, suggestirtgoag relationship between knowledge,
‘traditional’ intelligence and creativity (Jauk, Bedek, Dunst, & Neubauer, 2013; Jung et al.,
2009). Also, several studies and meta-analysisigeosvidence of a positive and constant

across time correlation between creativity and ewad achievement (Ai, 1999; Kim, 2008).

2.2. Creativity, Education and Methods of Enhancenm

The Componential Theory of Creativity presumes #fldtumans are able to be
creative in some domain and the environment cdndnte this behavior (Amabile, 1997).
Also, according to Bloom’s Taxonomy of Learning Dainms or Behaviours creativity belongs
to the higher order cognitive processes and caaught and developed (Anderson, 2005;
Ben-Zvi & Carton, 2014). Indicators of scientificeativity, executive functions like attention
span, concentration and perseverance can be dktawasured and enhanced (Diamond &
Lee, 2011) and several meta-analyses suggestrdaivity training programs are generally
effective (Scott, Leritz, & Mumford, 2004; Tsai, 28).

In regard to creativity enhancement researchergesigo engage the students in the
educational process, to involve them in more actives and make them fegddrtners of the
teachef (Mann, 2015). Also, to stimulate their curiosignd encourage creative exploration,
sensible risk taking, testing and demonstrating treativity (Blaskova, 2014; Houtz &
Patricola, 1999). Table 1 provides a small samplkzemativity enhancement programs used

by other researchers, basic design and tools uskthair results.

2.2.1. Creativity and Play.
According to the literature a game-like atmosphenghich students would be free to
participate, form groups, collaborate, play witead and compete, without the fear of

penalties or punishment, will promote creativityldearning (Fasko, 2001; West, Hoff, &
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Carlsson, 2016). Previous studies suggest thaa@idnal games designed or just tailored by
teachers have the potential to enhance learnirgpmés (Kao, Chiang, & Sun, 2017) and as
can be seen in table 1, many researchers useapdagames for creativity enhancement with
positive results. Also, literature provides evidetitat play enhances creativity regardless of
the form of the game played and the age of thegyaaht: Creativity is enhanced in children
participating in recreational activities (Garaigoind, 2006), in adolescents playing
videogames (Jackson et al., 2012) and even insadulworkplace (West et al., 2016).

2.2.2. Rewards.

Amabile stresses the fact that educators aimirggiiaulate their students’ creativity
should be careful because extrinsic motivationtaedoerception of the task engagement as a
duty can inhibit creativity (Amabile, 1985). Howeyhen people are intrinsically motivated
by their own interest, enjoyment, and challengetdhs not any diminishment in their
creativity and they usually exhibit greater creigifAmabile, 1985, 1997). Therefore, it is
advisable to use bonuses or prizes that rewardrédsive process itself and the willingness to
explore, discover and innovate, and not the finehtive product (Erbas & Bas, 2015).

2.2.3. Information and Communication Technologie$ICTs).

This generation, Generation Z, is born into theaériaformation technology and
social media, smartphones, tablets and mobilitg, &ses them for everything: from getting
information to staying in touch with family anddnds (Hall, 2016). To promote active
learning teachers should embrace the habits amtigea of their digitally savvy students and
ICT provides all the tools to achieve it. Researstaeknowledge that ICT today is not just
the mere vehicle to deliver instruction but whenrenmodern applications are employed
technology affects profoundly the learning procasd achievement (Schmid et al., 2014) and
several studies and meta-analyses suggest thatithaistrong positive connection between

information technology, student engagement andfiméaldearning outcomes (Chen,



Lambert, & Guidry, 2010; Kuh & Hu, 2001; Liao, 2Q0Means, Toyama, Murphy, Bakia, &
Jones, 2009b; Merchant, Goetz, Cifuentes, Keeneyi€att, & Davis, 2014). In respect to
creativity table 1 shows that many researchers aatthe use of ICTs in creativity
enhancement programs with positive results (Aqaanidi, & Rahimi, 2011; Benedek, Fink,
& Neubauer, 2006; Chang, 2013; Hsiao, Chang, LiW& 2014; Hutton & Sundar, 2010;
Rashid & Rahman, 2014; Robbins & Kegley, 2010; GHSYeh, 2015) and plenty of studies
support the notion that e-learning, online knowkedpgaring and interactivity improve
students’ creativity (Ardaiz-Villanueva, NicuesadZidn, Brene-Artazcoz, Sanz de Acedo
Lizarraga, & Sanz de Acedo Baquedano, 2011; J&@§;2Nei, Peng, & Chou, 2015; Y.
Yeh, Yeh, & Chen, 2012). The meta-analysis of DeR&snith and Hantula examining the
influence of ICT on the creative productivity ok@mgeneration groups found thahe
medium mattersand there are quantity and quality benefits wtiencreative process of idea
generation takes place in electronic environmddé&Rosa, Smith, & Hantula, 2007). Hence,
integration of ICT is a prerequisite for the suscesany creativity enhancement intervention.
2.2.3.1. Facebook, creativity and academic performance. Nowadays, several surveys
and studies show that students outside classroerasumajor learning resources cell phones,
Facebook and YouTube (Petrovic, Jeremic, Cirovaddgicic, & Milenkovic, 2014; Ractham
& Firpo, 2011; Thomas & Brown, 2011; Towner & Mufi@d11). Up to 90% of
undergraduates use Social Networking Servicestes $6NS) like Facebook on a daily basis
for communication, recreation, information, andtgport their learning, they are
accustomed with these media and the various caliéiba apps they provide (Fewkes &
McCabe, 2012; Meishar-Tal, Kurtz, & Pieterse, 2(R&trovic et al., 2014; Wang, Woo,
Quek, Yang, & Liu, 2012). Educators that want thaamce creative learning should create a
space where their students would share knowledgendormation, cooperate with others and

become engaged in a truly creative process (Eid-&a#ri, 2016; Yang & Cheng, 2010).



Although Facebook was not developed for learning@ses, students perceive it as more
informal and user-friendly in comparison to leatnmanagement systems (LMS) (Deng &
Tavares, 2013; Rashid & Rahman, 2014) and theyttende it in their everyday life,
therefore, teachers can take advantage of thisfatuse Facebook as an effective tool to
promote active learning, collaboration and academatevorking (Aaen & Dalsgaard, 2016;
Arteaga Sanchez, Cortijo, & Javed, 2014; Hasan32BttCarthy, 2012). Moreover, previous
research shows that Facebook Groups in partictfiar @ unique type of engagement, the
process in a closed group is inherently intimateeractive and decidedly collaborative,
dialogue is a prerequisite and the synergy and ahoéinforcement can make the whole
activity extremely creative (Ilvala & Gachago, 20Meishar-Tal et al., 2012; Miron &
Ravid, 2015; Wang et al., 2012).

In concern to educational outcomes, much researocécent years has focused on the
relationship between Facebook usage and academiacrpance and the results are mixed
with some researchers suggesting a positive linkifANagshbandi, Moghavvemi, & Jaafar,
2015), several reporting a negative link (Juncd,2&irschner & Karpinski, 2010; Rouis,
Limayem, & Salehi-Sangari, 2011) and others showlag there is almost no link (Huang,
2018; Kabre & Brown, 2011; Pasek, More, & Hargjt2009; Wise, Skues, & Williams,
2011). As for the link between student creativityl &acebook, we found very few studies
examining this particular subject (Alias, SirapuRl, & Hussin, 2013; Rashid & Rahman,
2014) and obviously more work is needed.

2.2.4. Problem Solving and Question Generation.

Problem Solving is accepted as an efficient wayeteelop creativity, especially when
we have the so called open-ended-problems, assigerard case studies, that require
individuals to engage their higher cognitive alabtlike analysis, synthesis, and restructuring

of the problem, thus stimulating creative think{iMumford, Medeiros, & Partlow, 2012).



But what about the problem itself? As Albert Einsteut it: “The formulation of a problem is
often more essential than its soluti@nd “To raise new questions, new possibilities, to
regard old problems from a new angle requires dk@aimagination and marks real
advances in scientéEinstein & Infeld, 1967). Also, according to R&ouriau there is
something mechanical in finding solutions, while thuly creative mind can discover
problems (Souriau, 1882). Asking questions andifiggroblems is part of the critical and
creative thinking process, hence, it is an efficigay to develop creativity (Ennis, 2011;
Reiter-Palmon & Robinson, 2009). There are numestudies and meta-analyses
investigating the effect of problem based learr@nd student question generation, on
knowledge elaboration and learning, and most cfelstudies provide evidence that student
question generation is an effective way of activerigaging the students in the learning
process, leading to very positive learning reqiitstak, Seidel, lverson, & Briggs, 2012;
Luxton-Reilly & Denny, 2010; Schmidt, Rotgans, &Wg2011).

Based on the above literature we decided to use @eards, various ICT tools,
Facebook and both problem solving and student muregéeneration in the design of our

creativity enhancement intervention.

2.3. Study Objectives and Hypotheses
The objectives of the present study are:

1. To design an educational intervention with ICT gregion that will stimulate students’
creativity and administer it for a sufficient tims® as to bring its cognitive effects.

2. To examine if students will respond to the inteti@ndifferently based on their
individual habits and characteristics (academiitea@ment, computer knowledge,
Facebook usage etc).

3. To find if there are any correlations between stideeativity, academic achievement,

ICT knowledge and Facebook usage.
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4. To evaluate the overall effects of the creativith@ncement intervention on students
creativity and draw useful conclusions.
Concerning creativity and creativity enhancememthypotheses are:
Hypothesis 1After the intervention students will perform betiercreativity tests.
Hypothesis 2Academic achievement and creativity of studentshelpositively linked.
Hypothesis 3Students with higher ICT knowledge and use wilhfigre creative.
Hypothesis 4Creativity of students with higher ICT knowledgedarse will be more
enhanced after the intervention compared to thagsmates.
Hypothesis 5Creativity of students and time spent on Facebodkeir everyday life will
be positively correlated.
Hypothesis 6Creativity of students with higher Facebook use kel more enhanced after

the intervention when compared to their peers.

3. Method
3.1. Participants

Subjects were 90 undergraduate students (46 nvafendale) enrolled in an
Information Systems undergraduate course at anpgaroUniversity. Students’ age ranged
from 17 to 21 1 = 18.38,SD= 0.65) and all of them had no previous experiarian
educational intervention of this kind. They compteseveral tests and questionnaires and
were ensured that their responses would be stagottyidential. Students volunteered for the
study after being told that it was an interventaming to stimulate their creativity and that

they would receive an extra credit for their pap@tion in the form of bonus points.

3.2. Design and Procedure

3.2.1. The Game and the Facebook Group

Based on the aforementioned literature suggestisigchallenging games with
rewards stimulate creativity, we designed an edmcak intervention with a cooperative

9



reward structure and in the form of a game callekativity Challenge”. We included the
word challengeto emphasize the competitiveness of the game begagearch shows that
healthy competition stimulates dedication, hardkaaord creativity (C.-H. Chen & Chiu,
2016; Wu, Wu, Chen, & Chen, 2014). The game wageplanainly online inside a Facebook
Group, called CreativIS (Creativity + Informatiogssems), making it extremely convenient
to students to follow the procedure using theitetband smartphones. The Facebook group
was closed to the public to protect the privacthefgame and to give the feeling of
exclusivity and security to participants, thus ertiag collaboration and creative teamwork
(Aaen & Dalsgaard, 2016). The Wall of the Facebgaup was used to post the rules of the
game, make regular announcements about the pragaguoad several files with relevant
content and to answer in detail all the questidriee students.

3.2.2. The Procedure

Figure 1 shows the experimental procedure.

Insert figure 1 about here.

First Day. On the first day of the intervention, a presaatabf the game was held in
class, using multimedia, where the its rules ofghme were explained thoroughly and
written material with first instructions was delred. Also, a shortrhotivation noté
distributed to the students, informed them thay theuld receive a bonus for their
participation and that the goal of this interventwas to support their learning, enhance their
creativity and equip them better for their futurefpssional and everyday life.

First Two Weeks. After the presentation of the game, the studeatsa period of two
weeks to decide if they were going to participaddprm teams, choose a leader and find a
name for their team. To find a name for their te@as requested by researchers to boost the

game-like atmosphere and also to facilitate then&tion of team identity with all the
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beneficial consequences like, enthusiasm, bondwitgboration and several other positive
effects, eventually leading to better creative aeddcational results (Haslam, Powell, &
Turner, 2000). The researchers did not interfemniyway in the formation of the teams.
Teams had to consist of three members (for exmegitreasons four members were
allowed). Finally, 28 teams (90 participants) papiated in the game. By the end of the
introductory period, the leader of each team ser@-enail to the administrator of the game —
one of the researchers, announcing the formatidnsdfier team and their willingness to join
the game. The team was accepted and all membeesnwvéed to join the Facebook group.

Pre-Tests. Before the beginning of the intervention studewtse tested for creativity
with paper and pencil Divergent Thinking Tests, vehthey were instructed to give many
original answers, because previous research sujipestwhen participants are specifically
instructed to produce many original answers thepoad accordingly and divergent thinking
scores tend to increase (Nusbaum, Silvia, & Be#ig4). After the pre-tests the first
electronic draw was conducted and nine (9) teame vamdomly selected.

During the procedure. According to the game, every two weeks, an elaeatrdraw
was held, and a number of teams (9 or 10) weretseleThe names of the selected teams
were announced and appeared on the Facebook Gralipvith full description of their
project assignment. The selected teams, withinvteeks, had to prepare a set of essay
questions with their answers based on the theatyedncational material taught by the
professor during the past two weeks prior to tieetebnic draw. Essay questions (and their
answers) were chosen to be their project assignchento their open structure that stimulates
the higher levels of cognition, critical thinkingacreativity (Cropley & Urban, 2000;
Husain, Bais, Hussain, & Samad, 2012). Teams wkwed to use freely books, notes and
any other material they considered necessary t@lsientheir task. Students were also

prompted to take advantage of the various Facebppk, online search machines, files
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storage, synchronization, video, voice and insta@$saging services, and other tools of ICT,
to stimulate their knowledge accumulation, collaimn, and creative work. Also, useful
educational material, was supplied through thesfikection in Facebook and Google Drive.
The leaders of the teams, upon the completionedf #ssignment, sent an email to the
administrator with the essay questions and thewans, and on the same day posted on the
Wall of the Facebook Group only the questionnargouncing thehallengeto other teams.

The first cycle of the game was followed by anotlectronic draw and again some
teams were selected to create their questionstitvo weeks. During these two weeks the
rest of the teams, were free to choose one ofpiteaded set of questions, answer them in the
most creative and elaborative way they could, amd $heir answers to the administrator of
the game. The whole intervention lasted one sa&anelte procedure and the electronic draw
were controlled so that by the end of the gam#halteams had completed equal number of
projects (three projects). The main project cordistf 5-6 essay questions with their answers
and the two smaller projects included only the arswo the questions of other teams. It was
emphasized that groups with the most creative mqres{as voted by their co-students) will
receive an extra bonus. During the last month siisdead to log into their student account to
complete a set of questionnaires (demographictetf;ievaluation) and vote for ‘Best teams’
questionnaires”. Researchers used identificationbars to match responses.

Post-Tests. On the last day of the procedure students wetedeagain with paper and
pencil Divergent Thinking tests.
3.3. Tools and Measures

3.3.1.Divergent Thinking Tests (DT)

Due to the inherent complexity of creativity a ablie and valid assessment should be
based on several and different creativity teste Milost widely used are the Divergent

Thinking (DT) Tests (Kim & Pierce, 2013b). Howevthese tests, like any human
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construction, are not perfect and their resultsre#teenced by many factors, suggesting that
they are merely helpful estimates of the cregbiotntial(Runco & Acar, 2012). In our study
we used Guilford’s Tests: Alternate Uses (Benetiiiihimann, Jauk, & Neubauer, 2013;
Christensen, Guilford, Merrifield, & Wilson, 196@Jonsequences (Christensen, Guilford, &
Wilson, 1957), and Plot Titles (Berger & GuilfortQ69; Christensen et al., 1957)) and the
Wallach-Kogan’s Tests: Instances and Similariti®l{ach & Kogan, 1965), but with a time

limit. Table 2 shows the tests that we used anddifor administration.

Insert table 2 about here.

We chose these Divergent Thinking tests becauseeofhigh reliability and validity
(Cropley & Maslany, 1969; Cropley, 2000) as wel fwactical considerations including
simplicity of implementation, low-cost, testing &nand uncomplicated scoring procedures.
All tests were scored for the four dimensions efativity or ‘production factors of divergent
thinking’: fluency, flexibility, elaboration, origiality (Guilford & Hoepfner, 1966; Guilford,
1956; Runco & Acar, 2012Fluencyis the total number of responses, therefore, wateal
the responses and one point was given for eaclmespFlexibility is the degree of
difference of the responses, that is the numbeatd#gories or domains that the answers
cover; one point was given for each categdglaborationis the level of detail of the
response; scoring: one point for an elaboratedorespand two points for very elaborated
responseriginality is the statistical infrequence of each resporeseh eesponse was
compared to the total amount of responses frorhalparticipants; responses that were given
by only 5% of the students were unusual and werengb points, responses given by only 1%
were considered unique and scored 10 points (“@GuilUses Task,” 2016; Lemons, 2011).
The internal consistency of the tests was good @rtimnbach’s Alpha for fluency = .94,

flexibility a = .91, elaboration = .82, originalityo. = .77. Reliability of tests for pre-test and
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post-test was also good wit{v¥9) = .87,p < .001 for fluency,r(79) = .77 p < .001 for
flexibility, r(79) = .70,p < .001 for elaboration, ang79)= .72,p < .001 for originality. The
DT Tests administered to students were scored ertmtly by two raters. The two-way
random absolute agreement method of obtainingdiaisa Correlation Coefficients was used
to examine inter-rater reliability (Bartko, 1966rnders, 2015; Shrout & Fleiss, 1979) and
was found to be excellent (Cicchetti, 1994): witbC = .983 (95% ClI, .973 to .989) for
fluency, ICC = .903 (95% Cl, .550 to .938) for fieility, ICC = .804 (95% ClI, .447 to .909)
for elaboration, and ICC = .950 (95% ClI, .922 t68pfor originality. For the purpose of the
study the creativity measures of the two raterseveeided together to form a composite
measure. Because of absences, creativity scoremavailable for 9 students; thus, from the
90 original participants 81 participated in the Ddsts of Creativity.

3.3.2. Questionnaires

All questionnaires (demographic, 40-item, evalugtiwere delivered online with the
help of Google Forms. Participants were assurdgdeo€onfidentiality of their responses. An
identification number was used to match resporsetutdents. Each student had to sign into
his/her student account to complete each questi@aad send it, without the option of
revision and resubmission or future changes by a&yo

3.3.2.1. ICT knowledge and usdCT knowledge and use of students was estimated
based on students self-evaluation. According to Hreswers to questionnaires, students were
assigned to four Computer Knowledge groups (CKNhup 1 was called ‘basic’ and
included students that had very basic knowledged@d used a computer or a tablet rarely ,
group 2 = ‘average’, group 3 = ‘good’, and group @xpert’ with students that perceived
themselves as ‘experts’ with extremely high knowkednd use of ICTs.

3.3.2.2. Facebook time and usag8tudents were asked to estimate their average time

spent daily on Facebook (FBTime) and their answwen® converted to minutes. Students
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were also asked about their Facebook usage haioitsased on their answers they were
separated to four ‘Facebook use’ groups (FB). @feB1 — consisted of students that didn’t
use Facebook at all, and created a Facebook ppadiiéo participate in the game, and
students that had a profile but checked it on@enmonth or in two weeks. Group FB2 —
students that used Facebook almost daily but less@&0 minutes, group FB3 - students that
used Facebook everyday for 1-3 hours and FB4 wiitesits that through their smartphones
were continuously connected to Facebook and weieeamn it for several hours daily.

3.3.3. Academic achievement.

At the end of the semester students took papepandi final exams (multiple
choice) and the results of these exams (Points®} wsed as a measure of their academic
achievement. Two of the 81 students that partieghat the Divergent Thinking (DT) Tests
did not participate in the final exams, therefanepur analysis regarding academic

achievement we used the exam results of 79 subjects

4. Results

4.1. Descriptive statistics

Descriptive statistics, means and standard dewisifior pre-tests and post-tests
components of creativity can be seen in Table 3taksbe seen in Table 3 fluency is the
dimension of creativity which has the highest maximvalue both in pre-tests and post-tests,

followed by flexibility, originality and elaboratio

Insert table 3 about here.

4.2. Creativity enhancement

To assess the effects of the educational intermentie conducted a repeated measures
ANOVA, with Time as within-subjects factor with twevels (level 1= pre-test, level 2= post-
test) and dependent variables the four compondmi®ativity (fluency, flexibility,
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elaboration, originality). Table 4 shows that theses a significant linear increase between
pre-tests and post-tests for all four componentsedtivity, for fluencyF(1,80) = 151.26p <
.001,n%= .65, flexibilityF(1,80) = 54.32p < .001,1° = .40, elaboratioff(1,80) = 24.97p

< .0011? = .24, and originality(1,80) = 100.00p < .001,n% = .56.

Insert table 4 about here.

Follow-up paired samples t-tests presented in Tapteemonstrate that there was a
significant increase in the post-test scores wioenpared with pre-test scores for all four
dimensions of creativity. Students’ fluency beftre intervention F1N] = 48.94,SD=
12.33) was significantly lower than fluency aftkee tintervention F2M = 60.90,SD= 16.78),
t(80) = -12.30p < .001, Cohen’sl = 1.37 . Originality was also significantly highedter the
intervention O2 M = 9.94,SD=5.56) compared to originality before the intervemt O1 (M
=5.31,SD=5.00),t(80) =-10.00p< .001,d=1.11. Table 5 shows that the other two
creativity dimensions were also higher after thecpdure, although elaboration appears to be
less affected by the intervention: elaboration bketeL1 M = 3.20,SD=1.27), elaboration
after EL2 M = 3.83,SD=1.53), t(80) =-5.00p < .001,d = .56. The above results indicate
that the educational intervention functioned asnded and students performed better in

creativity tests after the intervention. Thus, Hym@sis 1 is supported.

Insert table 5 about here.

4.3. Creativity, academic achievement and Faceboalsage.

To compute a total creativity score for each sttisenused Principal Component
Analysis (PCA). On the basis of Eigenvalue > 1 ar&tree Plot test we extracted only one
factor. The overall results of the divergent thimkcreativity tests loaded positively on this

factor with fluency = .907, flexibility = .928, ginality = .641, elaboration = .623, with
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Eigenvalue of 2.47 which accounted for a total bf7f6% of the variance. Factor scores were
computed via regression. With the use of PCA weutated the ‘TCreativity’ = Total
Creativity of students. Bivariate Pearson’s cotretacoefficients revealed a significant
positive link between the Total Creativity of statke(TCreativity) and their academic
achievement (pointsj(77) = .50, p < .001, therefore, Hypotheses 2 is supportethofibh, we
can see in table 6 the existence of a weak peditilk between time spent on Facebook and total
fluency of students(77) = .23, p = .045, the link between the total creativity idents and

FBTime, is not statistically significant, thus, Hjpeses 5 is not supported.

Insert table 6 about here.

To compare the four “Facebook use” groups (FB) loe mnultiple dimensions of
creativity before the intervention we conducted ailtMariate Analysis of Variance
(MANOVA) with the four FB groups as independentiables and the four dimensions of
creativity fluency, flexibility, elaboration and igmality as dependent variables. The
MANOVA assumption that dependent variables are etated was tested by examining
bivariate Pearson correlation coefficients and as be seen in Table 7 a statistically
significant correlation was found. Also, Levene&stt of variance homogeneity for all the

dimensions of creativity and Box’s Nb € .432 > .05) test were both met.

Insert tables 7 and 8 about here.

The statistical analysis, presented in table 8 aked that there were statistically
significant differences between the four FB grougsthe four dimensions of creativity:
Pillai's Trace = .33,F (12, 228) = 2.38p = .007, partialn®= .11 and power to detect the

effect .96 and Wilksi = .70,F (12, 196) = 2.38p = .007, partialn®= .11 and observed
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power .93. Follow-up ANOVAs showed that fluerfef8,77) = 4.09p = .009,n2p: .14, and
flexibility F(3,77) = 3.82p< .013,112IO = .13, were the creativity components that conted
to the significant multivariate effects. Finallysaries of post-hoc analysis using Tukey’s
HSD tests showed that group FB2 € 41.78) scored in fluency significantly lower thall
other groups FBIM = 52.73p =.059), FB 3 = 50.90,p = .060), FB4 =52.04p =
.014) this can be seen in figure 2. Also the fldxibscores of group FB2M = 33.61) were
significantly lower than the flexibility scores gfoup FB1 M = 46.28,p =.011). Group FB1
had the highest scores in all four componentsedtority compared to other groups and it

was followed by group FB4 with the second bestesan fluency, originality and flexibility.

Insert table 9 about here.

Insert figure 2 about here.

The relationship between the FB groups and acedarhievement, depicted in table
10 and figure 3, suggests a negative link betweademic achievement and extensive use of
Facebook. However, an ANOVA test with dependenialde students’ academic scores,

showed no significant difference between the fdBi{Facebook) Groups .

Insert table 10 about here.
Insert figure 3 about here.

To examine how the four Facebook (FB) groups neded to the creativity
enhancement intervention we conducted a repeatadures Multivariate Analysis of
Variance (MANOVA) with time as within-subjects factwith two levels (level 1= pre-test,
level 2 = post-test), the dimensions of creatidiliyency, flexibility, elaboration and
originality) as dependent variables and the fourgF@ips as independent variables. Tables 7
and 8 show that the MANOVA assumption of meaningfuirelation between dependent
variables was supported. Levene’s test of varidaoreogeneity and Box’s M test were both
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met. Results showed that there were not statitisgjnificant differences in the
enhancement of creativity between the four groupiflai’s Trace = .20,F (12, 228) = 1.35,
p = .190, partialn®= .07, power to detect the effect .74 and Wilks’' .81,F (12, 196)= .34,

p =.20, partialn®=.07 and observed power .66. Therefore, Hypoth@sesot supported.

4.4. Creativity and ICT knowledge and use

To examine the relationship between creativity Bt knowledge and use, a
univariate analysis of variance with dependentaléei the total creativity of students and fixed
factor the CKN- Computer Knowledge groups was ootetl. Levene’s test was mgt=<.443
>.05). Results indicated a statistically significdifference between the four group8,77) =
2.82,p= .045,n2p= .10, observed power .67, and post-hoc analgsigurukey’s HSD tests
showed that the total creativity of the ‘expertdogp was significantly higher compared to the
total creativity of the ‘basic’ group (expert > @$ = .029) and also higher than the
‘average’ group (expert > averages .063), providing partial support for Hypotheses 3
Differences between the other groups although existnd can be seen in figure 4, were not

statistically significant.

Insert figure 4 about here.

A repeated measures Multivariate Analysis of Vas@(MANOVA) with time as
within-subjects factor with two levels (level 1=eptest, level 2 = post-test), the dimensions of
creativity (fluency, flexibility, elaboration andiginality) as dependent variables and the four
CKN (Computer KNowledge) groups as independentsdes was performed. Levene’s test
of variance homogeneity and Box’s M test were bo#t. Results showed that there were not
statistically significant differences in the enhament of creativity between the four groups:

Pillai’s Trace = .19,F(12, 228) = 1.28p = .233,. partiam®= .06, power to detect the effect
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.72 and Wilks'A = .82,F(12, 196) = 1.27p = .241, partialn®= .06, observed power .64.

Therefore, Hypotheses 4 is not supported.

5. Discussion

Nowadays, creativity is a highly valued ability aisl enhancement has become an
educational objective. With the present study weigieed and implemented an educational
intervention aiming to develop the creativity alidénts in an academic environment with the
integration of ICTs. After the implementation wendacted statistical analysis of the data and

the results showed that this intervention had & pesitive impact on students’ creativity.

5.1. Creativity enhancement

Our main finding is that the educational interventisignificantly enhanced all four
dimensions of students’ creativity, as measuredrbgtivity tests. Participants’ creativity was
improved in quantity (fluency, flexibility) and gl (elaboration, originality) (Dixon, 1979;
McVearry, VanMeter, Gaillard, & Meador, 2009; Run&oAcar, 2012). This finding is
consistent with numerous studies and previous relsesuggesting that creativity can be
stimulated and developed at any age if we useigie methods and techniques (Scott et al.,
2004; Stine-Morrow et al., 2014; Tsai, 2013). Alsgamination of each creativity dimension
separately indicates that our intervention, likengn@revious creativity training programs,
had a different effect on each creativity compon&ht most significant increase was found
in fluency scores followed by originality scoresdatinese results are congruent with past
research and several meta-analyses which indi¢ete driginality and fluency are the
creativity components most affected by creativigirting (Rose & Lin, 1984; Scott et al.,
2004). An increase in fluency, which is definedil@s number of produced ideas, indicates a
stimulation of divergent thinking and sometimeshis only dimension of creativity assessed

when we view creativity in terms of productivity yRco & Acar, 2012). Originality which is
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the statistical infrequency or the novelty of th®duced ideas is strongly correlated with
fluency — when the number of ideas produced risissmore probable to find an original idea
(Kim, 2006) and this explains to a point the equalfnificant increase. Results also show a
statistically significant increase in flexibilitynd elaboration. However, of interest is the fact
that elaboration was the dimension of creativigt tthanged the least. This finding might be
explained by previous studies proposing that ektimr is a higher-level cognitive ability,

associated with both convergent and divergent thgkskills that require more time,

knowledge and practice to be developed (Csikszéwatyij 1996; Ma, 2006).

5.2. Creativity and academic achievement

The results of this study are in total agreemetih weveral previous studies suggesting
a strong positive correlation between creativityelligence and academic achievement (Ali,
1999; Hansenne & Legrand, 2012; Naderi, AbdullalzaA, Sharir, & Kumar, 2010; Powers
& Kaufman, 2004). This finding is also consistenth the multifaceted nature of creativity
including both divergent thinking, measured witle tivergent thinking creativity tests, and
convergent thinking, measured with the final exaahghe end of the semester. The final
examination tests consisted of multiple choice tjoes that required a single ‘correct’
answer and obviously referred more to the converipenking of students (A. Cropley, 2006;
Kim & Pierce, 2013a). Thus, the positive correlatiobetween creativity and academic
achievement, shown in table 6, are totally explali@asince they are actually correlations
between the scores of the two different types sfstevhich measure the two aspects of the

overall creative thinking: divergent and converg@ropley, 2006; DeHaan, 2013).

5.3. Creativity and Facebook
An interesting finding of the present study is theationship between students'
creativity and Facebook. The results of BivariagaiBon Correlation analysis presented in

table 6 showed a very weak positive link betweenlents’ total fluency and time spent on
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Facebook whereas correlations to the other créatdimensions were negative but not
statistically significant. In an attempt to invgstie in more depth the existent relationships
students were divided into four groups based oir thacebook usage habits. When we
compared the four groups on levels of creativity tasults revealed that Group FB1 which
included students that almost did not use Facelamwk most of them created a Facebook
profile just to participate in the interventionosted the highest level of creativity. However,
contrary to what might be expected, and as caneke # table 9 and figure 2 the most
creative group FB1 with the lowest Facebook usaggs followed closely by group FB4
including students who spent several hours on Fadebveryday. Group FB4 was followed
by group FB3 consisted of students with a modefdeebook usage and finally less
creativity exhibited the members of group FB2 wisediFacebook almost daily and for very
short time. These confounding results could be amptl taking into account the multiple
essence of creativity. Therefore, despite the tla&t the two groups FB1 and FB4 included
students with totally different patterns of Facdbasage, however, it is possible that their
members shared some similar personality traits threro characteristics (intelligence,
socioeconomic status, lifestyle, experience etesulting in equal creative potential.

In our study we did not find any statistically sigrant relationship between Facebook
use and the creativity enhancement process, cgntcarour expectations and previous
research (Alias et al., 2013; Rashid & Rahman, P0AH students responded positively and
their creativity was enhanced regardless of thagelbook usage habits. It is obvious that due
to the relatively short time of implementation afrontervention the use of Facebook did not

affect differently the creativity levels of studemm the four groups.

5.4. ICT, Facebook and academic achievement
In regard to academic achievement our results aeithe existence of a negative

relationship between extensive use of Facebook stndents’ academic achievement,
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however, correlations did not reach statisticahigance, in agreement with previous studies
suggesting that there is no significant effect atébook usage on academic achievement
(Huang, 2018; Kabre & Brown, 2011; Pasek et al0®2Wise et al., 2011). The above results
are also in line with previous research literatuggesting that students use Facebook mainly
for social purposes like communication, networkiengd personal satisfaction and not for
active learning or academic work (Arteaga Sanchea.e2014; Madge, Meek, Wellens, &
Hooley, 2009; Wise et al., 2011). As for the nogngicant negative link between Facebook
and academic achievement could be attributed todibieaction effect of Facebook usage
which has diverse but usually negative impact atividuals’ performance (Rouis et al.,
2011; Sana, Weston, & Cepeda, 2013).

In the present study statistical analysis showatlgtudents with higher knowledge and
use of ICTs scored higher on creativity and thrglifig is line with studies claiming that
creativity needs expertise including knowledge &schnical proficiency (Amabile, 1997).
Another interpretation would be given if we considbe theoretical model of personal
innovativeness (Agarwal & Prasad, 1998; Mahat, Aylulan, & Wong, 2012; Nov & Ye,
2008). Thus, it is conceivable that very creatitiedsents would be also very receptive and
knowledgeable about new technologies.

Concerning creativity enhancement, we did not fandy significant effect of ICT
knowledge and according to our results all grougrsefitted from the intervention regardless
of their level of ICT knowledge and expertise. (uossible explanation might be that for the
limited time of this intervention, it is difficultlifferences in knowledge and expertise in a
particular domain, to be translated as signifiadifierences in creativity enhancement level,

especially when we measure the overall creativiipdividuals.

5.5. Limitations and suggestions for future reseatt

Like any human construct this study has severatdimons.
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One limitation regards the representativeness @fsample. Since participation to the
intervention was voluntary, it is possible thatnfréhe very beginning, we recruited the most
creative students who were curious, interestedyaltidg to explore the unknown.

Another limitation is related to measurement ofeispent on Facebook and Facebook
usage habits of students which were estimated basegharticipants’ self-report, therefore,
precision of results is limited by human subjed¢yivinfortunately, we have to acknowledge,
like other researchers before us (Junco, 2013) athéong as we measure Facebook time and
usage based on self-report measures and not withtariag software installed in all ICT
devices that students can use (computers, tallai@t TVs, smart watches, mobile phones
etc.) there will always exist the factor of wroregdfsevaluation and bias.

A further limitation is that we did not use anytge$o measure convergent thinking,
possibly some 1Q-tests, RAT, or other tests to emanf the intervention stimulated
convergent thinking. We did not include this aspeatur study, because we were afraid that
many tests including 1Q-tests would affect negdyivbe game-like atmosphere. Certainly,
we encourage other researchers to explore possipl®vements of the game and techniques

that would measure convergent thinking.

6. Conclusions, implications and significance of thpresent study
In the present study, we developed a creativityaanbment method with the

integration of ICT aiming to make it appealing ttudents, inexpensive and easy to
implement, yet effective, motivational and with tim®st possible positive results. After its
development we tested it and evaluated the reswWts. also examined in more depth
correlations between creativity, creativity enhaneat, academic achievement, ICTs and
Facebook usage. To summarize, our findings:

1.Results indicate that our educational creativittharcement intervention with the

inclusion of ICTs was successful, as expected. tigaof students was enhanced in all
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four dimensions of fluency, flexibility, elaboraticand originality encouraging the wider
use of ICT in education.
2.Creativity of students measured with divergent kimg creativity tests correlated
positively with their academic achievement assebseend of semester exams, providing
more support to the theory of a strong connectetwbéen creativity and knowledge.
3.Students that did not use Facebook at all showeditihest creativity followed closely by
those that used Facebook for several hours daitlicating that Facebook usage was
unrelated to total creativity of students.
4.Students with basic knowledge and use of ICTs étdudbess total creativity measured
with Divergent Thinking Tests, suggesting the néed social mobilization for more
extensive integration of ICT in education .
5.Differences between students concerning Facebaadeudid not have a significant effect
on stimulation of creativity.
6.All students benefitted from the creativity enhaneat intervention regardless of their
ICT knowledge differences, reaffirming the necgsdibr an innovation advancing
education with the integration of ICT that wouldigheocieties to obtain a competitive
edge and face emerging challenges.
In regard to practical implications, our study pd®s useful results and is of significance
for several reasons:
1.In the creativity literature, many researchers tgathers have developed and suggested
various methods of creativity enhancement and rabshem successful. Some researchers
even proposed separate courses focused on crgatndthave designed and used their own
tools and techniques for implementation. Howevevesal of the suggested interventions are
complicated and it is hard to replicate the techegjor the particular tools used. Also, to

introduce new courses into the curricula of edwcsti institutions is difficult and demanding.
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The intervention that we propose is simple, inespay relatively easy to implement and
according to our results effective. It uses meantstaols that are already present in students’
lives, and it can be easily replicated and incaajeat into an existing course, without any
additional investments or major changes in theicuium something really important with
today’s economic constraints.

2.0ur findings support the notion that the integnatmf ICT with a stress-free game-like
web-based approach to learning is motivational a&figctive in enhancing students’
creativity. Also our results revealed that studeniih higher knowledge and acceptance of
ICTs exhibited higher levels of creativity. Henteachers, educators and education planners
that want to stimulate students’ creativity showdnsider exploiting the opportunities
provided by ICTs and use them to bring changeeathriculum and the learning process.

3. As suggested by existing literature, questionserged by students promote active
learning (Furtak et al., 2012; Luxton-Reilly & Dgnn2010). With our study we provide
additional evidence that questions constructed toylemts and specifically open essay
questions promote creativity. Therefore, studerasld/benefit if their teachers make a more
extensive use of open questions and study cagbsiirteaching and in the testing procedure.
4.0ur game-like, challenging, web-based and teancistred intervention was successfully
tested in an academic setting, but it might belyasproduced and adjusted for use in an
organizational setting. In line with numerous poes studies our results show that play
stimulates creativity at every age. We believe thatmethod can be modified and applied as
a motivational game of creativity training in thedustry and especially in the creative
industries. We propose an easy and inexpensivetwayimulate the creativity of research

and development teams, and work teams in variosisi@ss sectors.
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5.Instructors that want to facilitate creativity shebuake into account that the complex
phenomenon of creativity needs time, persistenak systematic approach including the
widespread use of ICT and social networks.

Before closing, we must note that this intervemtienhances only one aspect of
creativity as measured by divergent thinking teStmsidering the complexity of creativity as
a phenomenon, we acknowledge that this intervenatthough beneficial, does not ensure
creative achievement. However, we believe it héfhgscollective human effort to discover,
encourage and develop creativity and hopefully #tigly would be useful to researchers,

teachers, instructors and anyone else that wovkartts this goal.
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Table 1
Some recent studies on creativity enhancement

(Study)

Researcher Age Measures-Assessment Intervention — Creative variables
" (years) tools and techniques method and tools. increased
year. y
Alfonso-Benl.,
Meléndez, Test de Creatividad Games (drawing,
Garcia- 5-6 Infantil (TCI), Battelle  explore through  Total creativity.
Ballesteros, Developmental Inventorysenses, dance, etc.)
2013
Maker, Jo, & K to 6th Test of Creative ThinkingA curriculum with
Muammar, rade = Drawing Production ~ emphasis on Total creativity
2008 9 TCT-DP problem solving
Garaigordobil Torrance Test of Creative Verbal: fluency,
9 Thinking, Behaviors and . flexibility, elaboration,
& Berrueco, 5-6 its of . Play sessions hic: fl
2011 Traits 0 Creatlve Grap ic: fluency,
Personality Scale elaboration, originality
Qqéj:ﬁﬂq?m'd" Junior 1stTorrance Test of CreativeComputers aided Originality,
2011 ’ grade Thinking (TTCT) instruction elaboration
Hoffmann & Alternate Uses Task- o
Russ, 2016 5-8 Wallach & Kogan Pretend play Fluency, originality
Technological Creativity .
Children Test, Creative product Online problem Product elabc_)ratlon
Chang, 2013 . . \ (no changes in
4th grade Scale, Williams Creative solving divergent thinking)
Thinking Test 9 g
Garaigordobil Torrance Test of CreativePlay, various \F/ierl:)rzll:' %rr'?'i?]aalllry
2006 9 " 10-11 Thinking, Assessment of games and registaﬁce ?o rgﬁature
the creative product cooperation pret
closure, elaboration
Hsiao, Chang, L Digital Game .
Lin, & Hu, 11-12 Creativity Assessment Based Learning Total creativity and
Packet (CAP) manual skills
2014 System
Rashid & 19 Thinking Creatively in Scr;:iﬂf r:/qigntorlng Fluenc
Rahman, 2014 Action and Movement y y
Facebook
Robbins & 19.76 Torrance Test of Creativ®nline creative  Total creativity and
Kegley, 2010 ' Thinking (TTCT) thinking program  self efficacy
. Test of Creative
Karwowski & o )
Soszynski, M=22 Thinking Drayvmg Role play games Fluency , originality
2008 Test _of C_reanve
Imagination
Hutton & M=22 Abbreviated Torrance Video Games Fluency and overall
Sundar, 2010 - Test for Adults (ATTA) playing creativity index
Yeh, 2015 25 Idea generation task Actlon-V|dec_> Ongmahjcy, flexibility
games playing elaboration
Benedek, Fink - Computer-based
& Neubauer, 31.39 Xﬁg&;l Creativity Test creativity training Ideational Fluency
2006 (verbal+functional)
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Table 2
Divergent Thinking Test

Time . Objects used
Test (min) Instruction (1.pre-test 2.post-test)

Alternative 3 For the given object - Think of as mang. a towel, a brick
Uses uses as you can and list them down. 2. a newspaper, a rope

List as many items as you can think of].. wheel
Instances 4 ) ) o
that contain this specific component. 2. button

o Write down analogies, similarities, 1. orange-apricot
Similarities 3 . ] )
commonalities between these objects2. airplane- bus

Think of as many results or 1.What would happen if all people

consequences as you can of the suddenly lose their hearing ability?
Consequences 5 ) ) ] ) ]

following hypothetical situation and  2.What would happen if man does

write them down. not have any need for food?

_ For the given short story write as many
Plot Titles 6 _ _ .
appropriate titles as you can think of.
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Table 3

Descriptive Statistics DT tests scores

N Min. Max. M SD
F1 81 16.00 77.00 48.94 12.33
FL1 81 10.00 72.00 39.11 11.43
EL1 81 1.00 7.00 3.20 1.27
01 81 .00 20.00 5.31 5.50
F2 81 21.00 103.00 60.90 16.78
FL2 81 13.00 94.00 45.96 12.79
EL2 81 1.00 8.00 3.83 1.53
02 81 .00 25.00 9.94 5.56

Pre tests: F1= fluency,

Post tests: F2= fluency,

FL1 =flexibility, EL1etaboration, O1 = originality
FL2 =flexibility, EL2etaboration, O2 = originality
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Table 4
One way within-Subjects ANOVA

Sourcé  \jeasure SS df MS tsallﬁéj) 0
Fluency 5796.06 1 5796.06 151.26 .000 .654
Time Flexibility 1901.39 1 1901.39 54.32 .000 404
Elaboration 16.06 1 16.06 24.97 .000 .238
Originality 868.06 1 868.06 100.00 .000 .556
Fluency 3065.44 80 38.32
_ Flexibility = 2800.11 80 35.00
Error(Time) _
Elaboration 51.44 80 .64
Originality 694.44 80 8.68
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Table 5

Results of Paired Samples t-test

Paired Differences

Pairs Mean SD SE 95% CI d t

Sig. (2-
tailed)

Mean [ower Upper

F1-F2 -11.96 8.75 .97 -13.89 -10.02 1.37 -12.30 80 .000
FL1-FL2 -6.85 8.37 .93 -8.70 -5.00 0.82 -7.37 80 .000
EL1-ELz -.63 1.13 A3 -.88 -.37 0.56 -5.00 80 .000

01-02 -463 4.17 46 -5.55 -3.71 1.11 -10.00 80 .000

Pre tests: F1= fluency, FL1=flexibility, EL1= eladation, O1= originality
Post tests : F2 = fluency, FL2 =flexibility, EE2elaboration, O2 = originality
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Table 6
Correlations

Points TCreativity F FL EL O FBTime
Points 496" 453" 477" 3460 258  -.165
TCreativity 907" 928" 638" .639 .089
Fluency 906~ .401" 403" 226
Flexibility 451" 436 102
Elaboration 291" -.069
Originality -.059
FBTime

Note:N=79 “p<.05 "p<.01 (2-tailed)
F=fluency, FL = flexibility, EL = elaboration, O eriginality

Points= exam points-academic achievement, TCréativiotal creativity,

FBTime = time spent daily on Facebook (in min)
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Table 7 Table 8
Pre-Tests Creativity Dimensions Correlations post-Tests Creativity Dimensions Correlations

F1  FL1 EL1 o1 2 FL2 EL2 02
F1 853" 328 339 p» 890" 368" 366
FL1 397" 379 FL2 397" 342
EL1 224 g2 219
01 02

Note:N=81 *p<.05 *p<.01l (2-tailed)
Pre tests: F1= fluency, FL1=flexibility, EL1= elafation, O1= originality
Post tests: F2= fluency, FL2=flexibility, EL2= blaration, O2= originality
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Table 9

Descriptive statistics and MANOVA, and follow-up AN/As results for creativity

dimensions and Facebook groups (FB)

2

Creativity FB N Mean SD Value F df Error p N
Dimension df
Fluency 1 11 52.73 9.93 4.09 3 .009* .137
2 23 41.78 11.92
3 20 50.90 10.46
4 27 52.04 12.86
Flexibility 1 11 46.27 10.17 3.82 3 .013* 129
2 23 33.61 11.28
3 20 39.30 11.16
4 27 41.25 10.33
Elaboration 1 11 3.45 1.29 51 3 .674 .020
2 23 3.30 1.33
3 20 3.25 1.29
4 27 2.96 1.22
Originality 1 11 7.73 6.84 1.22 3 307 .046
2 23 4.78 4.88
3 20 4.00 5.28
4 27 5.74 5.50
Pillai’'s Trace 334 2.38 12 228 007 111
Wilks’ A .698 2.38 12 196 .007* .113

Note:N=81 *p<.05 *p<.01 (2-tailed)
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Table 10Descriptive Statistics
Facebook Groups and Academic Achievement (Points)

FB Mean SD N

1 7.60 1.58 10

2 6.50 1.60 22

3 6.60 1.67 20

4 6.30 1.35 27
N=79
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Figure 1
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Figure 2 Creativity (fluency) and Facebook (FB) Groups
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Figure 3 Facebook Groups and Academic achievement
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Figure 4 Total Creativity (means) and CKN (computer knowgedgroups
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Highlights
A web-based educational intervention for creatieityhancement is proposed.
Academic achievement and ICT knowledge positivielydd to students’ creativity.
Students with almost zero Facebook usage exhithitlighest creativity levels.

Creativity enhancement not affected by time spanfacebook .



