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The effects of cognitive style on
Edmodo users’ behaviour

A structural equation modeling-based
multi-group analysis

Omer Faruk Ursavas and Ilknur Reisoglu
Department of Computer Education and Instructional Technologies,
Recep Tayvip Erdogan University, Rize, Turkey

Abstract

Purpose — The purpose of this paper is to explore the validity of extended technology acceptance model
(TAM) in explaining pre-service teachers’ Edmodo acceptance and the variation of variables related to TAM
among pre-service teachers having different cognitive styles.

Design/methodology/approach — Structural equation modeling approach was used to analyze an
extended TAM that represents the relationship between the eight constructs and cognitive style. Group
Embedded Figures Test and technology acceptance measure were used as data collection tools. The study
was conducted with 129 pre-service teachers.

Findings — The results indicate that perceived ease of use (PEU) influences behavioral intention (BI) to
use Edmodo indirectly through attitude toward Edmodo use and perceived usefulness (PU). Technological
complexity and facilitating conditions influence BI to use indirectly through PU and PEU, respectively.
Thus, the extended TAM is a parsimonious model explaining 75, 72, and 82 percent of the endogenous
variable (BI) for the whole sample, for the field dependent sample, and for the field independent sample,
respectively.

Originality/value — This paper addresses to determine the BI of pre-service teachers regarding Edmodo,
which is an innovative tool, based on cognitive styles.

Keywords Technology acceptance, Structural equation modelling, Cognitive style, Edmodo,

Educational social networks, Improving classroom teaching

Paper type Research paper

1. Introduction
1.1 Educational social networks and Edmodo
Social networks are an integral part of the lives of students whose learning and communication
platforms are digitalized rapidly. However, their shortage of certain features of learning
management systems such as library, testing, questionnaire, scoring, and assigning prevents
their more effective use in education. Therefore, the use of educational social networks such as
Yammer, Edmodo, and Ning in educational environments becomes more widespread every
passing day with their potentials to provide an opportunity for out-of-class interaction,
minimize confidentiality and security problems (Thongmak, 2013), and help the effective use of
time (Brady et al, 2010). Edmodo draws more attention in comparison to other educational
social networks with its features such as supporting the cooperative working of teachers and
students in a secure environment (Giang and Minh, 2014; Trust, 2015); a user-friendly interface
(Trust, 2013); compatibleness with devices having Android or i0S as an operating system (Gan
et al, 2015; Sanders, 2012) and easy membership and use in a lot of languages.

Edmodo allows making use of the power of social media in educational environments.
It enables to send instructional materials about content such as video, images, text files,
website links, announcements, and warning messages to a wide audience (Wallace, 2014).
It provides teachers with an opportunity to communicate with students, organize activities,
or assign tasks about the lesson to students whenever they want (Gan ef al, 2015).
It contributes to the formation of a natural and warm interaction in the learning environment
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(Wallace, 2014) by allowing teachers to create communities of practice (Trust, 2015). With its
interface similar to that of Facebook, it allows students to share information before and after
the lesson (Gan et al, 2015; Wallace, 2014) and provides them with a sense of responsibility
(Martin et al, 2015; Sanders, 2012). That in turn, increases acquisition of knowledge among
students and enables them to reflect more during the lesson (Gan et al, 2015).
Thus, instructors can create positive interdependence on the basis of challenging group
tasks and goals and individual and group accountability through respective controls and
promotive interaction both face-to-face and online (Picciano, 2002). In addition, students can be
equipped with the required interpersonal and small group skills that will enable them to
achieve both project and team tasks (Gan et al, 2015).

However, pre-service teachers must be informed of this system and its features and be
willing to use educational social networks in their professional lives so that the use of the
above-mentioned features of Edmodo in education becomes widespread. As a matter of fact,
Mahdizadeh et al (2008) report that the views of teachers about computer-supported/web-
based learning environments considerably influence their technology use. Failure of these
technologies can be attributed to the fact that they cannot gain acceptance and popularity
among the target users (Rupak ef al, 2014). Apart from that, though there are many
educational social networks that perform similar functions, teachers have difficulty in
choosing the appropriate platform that will meet their needs (Wang and Yub, 2015). Therefore,
the beliefs, experiences, and preferences of pre-service teachers concerning educational social
networks, which can promote the learning of today’s students who are called digital natives,
are important. Actually, if the beliefs and attitudes of pre-service teachers concerning the use
of Edmodo are determined in the pre-service period, the problems they may encounter in their
professional lives may be reduced, and more effective solutions may be offered for the existing
problems. In this regard, it is important to determine the acceptance and use of new
technologies of this sort by pre-service teachers.

1.2 Cognitive style and technology acceptance

Research on the acceptance of new technologies deals with many variables related to
individual differences including demographic variables, situational variables, personality
variables, and cognitive variables. Sometimes, different people with the same beliefs may
develop different attitudes, and different people with the same attitudes may develop different
behavioral intentions (BI) (Lu ef al, 2001). Cognitive style is taken as a variable in the present
study. Cognitive style has been studied in the context of organizational technology
implementation, but its effects on technology acceptance by individuals have received little
research attention (Chakraborty ef al, 2008). Researchers report that individuals having
different cognitive styles may differ in terms of technology acceptance and adopt different
approaches while making decisions (Guo et al, 2010; Ma et al, 2006; Saeed et al, 2009). Though
it is known that cognitive styles have been handled in different categories in literature, the
most frequent classification used in instructional technology research is field dependent/field
independent (Hong et al, 2012; Witkin et al, 1971a; Zhang, 2004). There are differences
between field dependent and field independent individuals in terms of analytical thinking,
capability to perform tasks autonomously, socialization, and need for guidance. Field
dependent students tend to join in-group activities, be externally motivated, and need to get
structured instructions from teachers while field independent individuals tend to use inductive
strategy, focus on the whole rather than details (Zhang, 2004), obtain knowledge by
themselves, and have high social communication skills (Witkin et al, 1977).

1.3 Technology acceptance model (TAM)
At the present time, IS researchers still try to determine how user-related factors influence
the acceptance and use of new technologies. Recently, some studies have been conducted to
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Ma et al., 2005; Ursavas et al, 2014). However, literature contains few studies focusing on
TAM and cognitive style (Frias-Martinez et al, 2008; Chakraborty et al, 2008) and
educational social network. In this regard, the present study aims to determine the BI of
pre-service teachers regarding Edmodo, which is an innovative tool, based on cognitive
styles. To this end, an attempt is made to answer the following research questions:

RQI. What is the validity of extended TAM in explaining pre-service teachers’
technology acceptance?

RQ2 How do variables related to TAM vary among pre-service teachers having
different cognitive styles?

1.4 Research model and hypotheses

Many theoretical models have been used for investigating the factors influential on the use
and acceptance of information technology so far. TAM is a theoretical framework that has
been used for determining individuals’ use of systems and has proved right in different
fields. The original TAM proposes that perceived ease of use (PEU) and perceived
usefulness (PU) influence users’ BI toward accepting a new technology or a system
(Lee et al., 2012). Venkatesh and Bala (2008) argue that TAM is a developing model, and new
and different studies about it will contribute to it. The present study, on the other hand,
employs an extended TAM (Figure 1) in which relationships between the variables included
in the models used in different samples and cultures beforehand are examined based on
TAM (Ursavas et al, 2015).

As is seen in the Figure 1, Bl is directly influenced by attitude toward Edmodo use
(ATEU). PU has a direct and indirect influence on BI while PEU has an indirect influence on
BIL PEU and PU influence ATEU jointly while PEU has a direct influence on PU. In addition,
facilitating conditions (FC) were included in hypothesis based on their influence on PU and
PEU; computer self-efficacy (CSE) was included in hypothesis based on its influence on PU,
PEU, ATEU, and BI; subjective norm (SN) was included in hypothesis based on its influence
on PU, ATEU, and BI; and technological complexity (TC) was included in hypothesis based
on its influence on PEU and PU. In the following section, the variables included in the study
are shortly described, and hypotheses are written. While the hypotheses are being

behaviour
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Figure 1.
Research model
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evaluated, a, b, ¢ are used to represent the whole sample, field dependent pre-service
teachers, and field independent pre-service teachers.

TAM argues that PU and PEU are influential on the development of positive attitude and
Bl regarding new technologies (Carlos et al, 2011; Choi and Chung, 2013; Davis, 1989). Here,
BI is the measure of the likelihood of a person to display a given behavior (Ajzen and
Fishbein, 1980). Attitude, on the other hand, is a positive or negative judgment of a person
regarding a particular behavior he is to display (Fishbein and Ajzen, 1975). In this regard,
the following hypothesis was formulated:

Hla,b,c. ATEU will have a significant influence on BL

PU is the degree of perception of a person regarding the increase in his/her job performance
when he uses a particular system (Davis, 1989, p. 320). It is reported in literature that PU has
a positive influence on the use of social networks/educational social networks (Choi and
Chung, 2013; Mazman and Usluel, 2010; Pinho and Soares, 2011). It is also stated that PU has
a positive influence on the attitudes of individuals on social networks (Leng ef al., 2011).
Thus, the following hypotheses were formulated:

H2a,b,c. PU will have a significant influence on BL
H3a,b,c. PU will have a significant influence on ATEU.

PEU is the degree of perception of a person regarding not encountering any physical or mental
difficulty while using a particular system (Davis, 1989). There are studies showing that PEU
has an influence on PU (Pinho and Soares, 2011; Teo et al, 2011; Teo and Ursavas, 2012; Park
et al, 2012) and ATEU (Pinho and Soares, 2011; Terzis et al, 2012; Escobar-Rodriguez and
Monge-Lozano, 2012; Teo et al., 2012). Accordingly, the following hypotheses were formulated:

H4a,b,c. PEU will have a significant influence on PU.
Hb5a,b,c. PU will have a significant influence on ATEU.

FC are defined as environmental factors influential on a person’s effort, willingness, and
intention to complete a task (Teo, 2009a). Therefore, the following hypotheses were formulated:

Hé6a,b,c. FC will have a significant influence on PU.
H7a,b,c. FC will have a significant influence on PEU.

SN is the belief of a person regarding the thoughts of relevant people about him performing
or not performing a particular behavior (Ajzen and Fishbein, 1980). According to Venkatesh
(2000), SN indirectly influences intention to use over PU when an individual displays the
behavior of using a technology voluntarily. It is reported in literature that SN positively
influences individuals’ BI in social networks and is a significant predictor of PU (Choi and
Chung, 2013; Leng et al,, 2011). In this sense, the following hypotheses were formulated:

H8a,b,c. SN will have a significant influence on PU.
H9a,b,c. FC will have a significant influence on ATEU.
HI10a,b,c. FC will have a significant influence on BI.

CSE is the thought of an individual about his capacity to organize and successfully perform
the activities that are needed to show a particular performance. Research shows that CSE
has significant influences on PU, PEU, and BI (Venkatesh and Davis, 1996; Venkatesh,
2000). In this respect, the following hypotheses were formulated:

Hl11a,b,c. CSE will have a significant influence on PU.
H12a,b,c. CSE will have a significant influence on PEU.
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TC is defined as degree of difficultness, complexness, and incomprehensibleness of a
technology relative to other technologies or past experiences (Thompson ef al, 1991).
Researchers indicate that the perceptions of individuals are influenced by the features of
technology (Lee ef al., 2003), and TC has a close relationship with PU and PEU (Teo, 2009b). 35
Therefore, the following hypotheses were formulated:

Hi1b5a,b,c. TC will have a significant influence on PU.
Hi6a,b,c. TC will have a significant influence on PEU.

2. Method
2.1 Research design
This study employed structural equation modeling (SEM) approach to analyze an extended
TAM that represents the relationship between cognitive style and the eight constructs: BI,
ATEU, PU, PEU, SN, CSE, TC, and FC. In addition, structural models were analyzed
according to participants’ cognitive styles. Analysis was made in two stages. The first stage
involved analyzing demographic data and testing normality assumptions (mean, standard
deviation, skewness, and kurtosis). In the second stage, data were analyzed using the SEM
approach. SEM is a statistical approach for examining the causal relationships and testing
the hypotheses between variables (Hoyle, 1995). In addition, a lot of goodness of fit statistics
were calculated and reported in testing the research model. Moreover, the research model
was subjected to model convergent validity and discriminant validity to test its validity.
Data concerning the demographic characteristics of participants and their responses to
multiple items for each of the eight variables were collected through survey method.
The relevancy of the research model that was used in the study was tested by using IBM
SPSS® Amos™ 21. The following steps were taken to provide reliability and validity of the
model: screening missing values and outliers, testing the assumption of multivariate and
univariate normality, and establishing convergent and discriminant validity.

2.2 Participants

The participants of this study were 129 pre-service teachers attending Recep Tayyip
Erdogan University located in the North East of Turkey. Of 145 pre-service teachers,
129 responded (females = 37, males = 92) the questionnaire. The mean age of the sample
was 19.03 years (SD =1.32). The students were enrolled in the primary school education
program. Of the participants, 65.1 percent were field dependent, and 34.9 percent were field
independent. In total, 70 percent of the pre-service teachers used Edmodo for less than one
hour in a day. Additionally, 48.8 percent of the participants accessed Edmodo via mobile
devices. The response rate was approximately 89 percent.

2.3 Measures
A questionnaire instrument was designed for this study. It comprised three sections.
The first section involved questions about the demographic characteristics of the
participants. The second section contained Group Embedded Figures Test (GEFT) aimed at
revealing the cognitive styles of the pre-service teachers. The third section included
technology acceptance measure aimed at determining the acceptance and use of Edmodo
among the participants.

2.3.1 GEFT. In this study, GEFT was used for determining the cognitive styles of the
pre-service teachers. GEFT is test that is widely accepted and used for determining an
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individual’s cognitive style. Also psychometrical properties of the measure have been
investigated in cross-cultural settings and accepted as quite reasonable (Altun and Cakan,
2006). Its original version was created by Witkin ef al (1971b). It was adapted to Turkish by
Okman-Fisek (1979). It basically consists of three sections. The first section, which is not
included in scoring, is composed of seven items. Both the second section and the third
section are made up of nine items. 1 point is given for each correct answer. The maximum
score that can be achieved by a person is 18. Individuals who get a score of not less than 10
are considered field independent while the others are considered field dependent.

2.3.2 Technology acceptance measure. The technology acceptance measure consists of 27
items under eight factors. The items were taken from the technology acceptance measure for
teachers developed by Ursavas et al. (2015). The factors in the measure are PU (four items),
perceived ease of use (PEU; three items), attitude toward use (ATEU; four items), TC (TC;
three items), self-efficacy (CSE; three items), SN (three items), FC (three items), and BI (four
items). Each item was measured on a five-point Likert scale with 1 = strongly disagree and
5 =strongly agree.

2.4 Procedure and data collection

Edmodo was used for one semester (14 weeks) for students to follow the lessons online
within the scope of the information and communication technologies course. Before start,
seminary and documents about the features and use of Edmodo were given to the students.
Later on, the content of each week was delivered to the students as electronic documents
and videos via Note tool. The students were told to watch videos and have information
about the content through their desktop and mobile devices before the lesson. In the
classroom environment, assignments about the content were conveyed to the students via
Assignment tool, and they were asked to perform them in the classroom environment. After
such activities were carried out in the classroom environment, an attempt was made to
determine the knowledge levels of the students via Quiz tool. The views of the students
about the prepared content and the learning process were received via a poll. The
students performing the tasks in the best way were rewarded via Award Badge tool. In
addition, it was made sure that the students expressed their questions, thoughts, and
feelings about the content and tasks to the teacher and their friends through chats and
emoticons and made extra discussions. In the end, the participants were asked to fill in the
TAM measure and demographic information questionnaire online and the cognitive style
scale on paper on a voluntary basis. On average, each participant took 30 min to complete
the questionnaire. All items in the question were answered, and there was no missing data.

3. Results

3.1 Descriptive statistics

Mean, standard deviation, skewness, and kurtosis values concerning the factors in the
research model are presented in Table I. Mean was over 3.00 in all factors except for TC.
All standard deviations were less than 1.00. In other words, the measurement scores of the
groups were close to the mean scores. Furthermore, skewness and kurtosis indices were
small and well within the recommended level of I3 and [10I, respectively (Kline, 2005).

3.2 Convergent and discriminant validity

Fornell and Larcker (1981) suggest a method that is composed of three phases in order to
test the convergent validity regarding responses given to the items of a scale. These phases
are: all indicator loadings should be significant and greater than 0.7; the total value of
construct reliability (CR) and Cronbach’s a should be greater than 0.7; and the average
variance extracted (AVE) for each construct should be above 0.5. The factor loading
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Construct Item Mean SD Skewness Kurtosis
PU 4 3.996 0.742 -0.827 1.633
PEU 3 4038 0.733 -0.521 0.142
ATEU 4 3.755 0815 -0.312 -0.197
TC 3 2816 0.924 0.037 -0.216
CSE 3 4012 0.632 0.006 —0.593
SN 3 3534 0.844 -0.187 —0.243
FC 3 3.795 0.742 -0.517 1.355
BI 4 3.505 0.909 -0.227 -0.210

Notes: PU, perceived usefulness; PEU, perceived ease of use; ATEU, attitude toward computer use;
TC, technological complexity; CSE, computer self-efficacy; FC, facilitating conditions; SN, subjective norm;
BI, behavioral intention
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Table 1.
Descriptive statistics
of the study
constructs

(ranging from 0.692 to 0.937) results in Table III show that all items exceeded the
recommended level of 0.7 except for FC_2. The CR values (ranging from 0.787 to 0.926) and
Cronbach’s values (ranging from 0.730 to 0.920) exceeded the generally accepted value of
0.70, and the AVE values (ranging from 0.553 to 0.805) exceeded the generally accepted
value of 0.5. Thus, the factor loadings and CR, Cronbach’s «, and AVE values show that all
items met the three principles for convergent validity.

Discriminant validity determines the degree to which latent variables in a model are
discriminated. Farrell (2010) defines it as the measure of the degree to which any factor
of a measurement tool composed of four factors like A, B, C, and D is discriminated
from others. The square root of the AVE values for the constructs should be greater
than the variance of any of the inter-construct correlations. Correlation and AVE
values belonging to each construct are showed in Table IIl. To say that there is
discriminant validity, the values on the diagonals have to be greater than their own
row and column values (Fornell and Larcker, 1981). The results show that the AVE
value for each construct is greater than the coefficient of correlation of that
construct with all the other constructs in the model. This suggests that all of the
indicators demonstrated a satisfactory convergent and discriminant validity for this
study (Tables II and III).

3.3 Model fit

As is seen in literature, a lot of goodness of fit indices are used in SEM research (Kline, 2005;
Harrington, 2009). The goodness of fit indices concerning the research model were
calculated via Amos 21 in the present study. In this study, all fit indices of the structured
model were satisfactory as seen in the Table IV.

3.4 Hypothesis testing

Four endogenous variables were tested in the model. BI was found to be significantly
determined by PU, ATEU, and CSE, which resulted in an R? of 0.39. This means
that PU, ATEU, and CSE explained 39 percent of the variance in BI. The other three
endogenous variables, ATEU, PU, and PEU, were explained by their determinants in the
amounts of 47, 20, and 27 percent, respectively. Table V also shows the results of
the hypothesis.

Overall, 16 out of 48 hypotheses were not supported by the data as seen in the Table V.
According to the hypotheses, ATEU significantly influences BI for all groups (both groups,
the field dependent group, and the field independent group) (= 0.488, p < 0.001; = 0.507,
$<0.001; p=0440, p <0.001). The supported hypotheses are HI, HI,, and HI,,
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SE UE t-value CR* AVEP  Cronbach’s a

34,1
Perceived usefulness (PU) 0.920
PU_1 0.828 1.000° - 0.921 0.744
PU_2 0840 0978 11.781
PU_3 0.900 1.069 13.210
PU_4 0.881 1.030 13.044
38 Perceived ease of use (PEU) 0.880
PEU_1 0.841 1.000° - 0.885 0.720
PEU_2 0937 1.057 13.806
PEU_3 0759  0.786 10.274
Attitude toward computer use (ATEU) 0.870
ATEU_1 0.783 1.000¢ - 0.861 0.610
ATEU_2 0.760 1.166 9.275
ATEU_3 0.866 1.141 10978
ATEU_4 0.706  1.102 8503
Behavioral intention (BI) 0.920
BL1 0.782 1.000° - 0.926 0.759
BI 2 0.907 1.147 11.883
BI_3 0866  1.117 11.156
BI 4 0.922 1.186 12.155
Computer self-efficacy 0.730
CSE_1 0.824  1.000¢ - 0.843 0.643
CSE_2 0735  0.855 6.479
CSE_3 0.842 1.110 7.304
Facilitating conditions 0.770
FC_1 0.805 1.000¢ - 0.787 0.553
FC_ 2 0692  0.831 7.395
FC_3 0729 0959 7.744
Technological complexity 0.730
TC_1 0.891 1.000° - 0.925 0.805
TC_ 2 0.903 1.349 5.011
TC_3 0.898 1.186 5.035
Subjective norm 0.780
SN_1 0.770 1.000° - 0.869 0.700
SN_2 0.827 1.353 6.999
SN_3 0.890 1.251 6.729
Notes: UE, unstandardized estimate; SE, standardised estimate. UE and SE parameters were extracted
Table I with maximum likelihood estimation (MLE). *CR is composite reliability computed by (2/1)2/(2/1)2+(2n);
Results for the PAVE is average variance extracted computed by (£4%)/(£4%)+(Zn); “this value was fixed at 1.00 for model

measurement model identification purposes

PU PEU ATEU BI CSE FC TC SN

PU (0.862%)

PEU 0.596%* (0.848%

ATEU 0.769%* 0.649%* 0.9279)

BI 0.776* 0.585%* 0.814%* 0.962%)

CSE 0.539%* 0.6097* 0.5507%* 0.580%** 0.9189

FC 0.486** 0.366%* 0.501%* 0.519%* 0.398** (0.8879)
Table I TC -0.014 -0.129 —-0.066 —-0.049 -0.133 —-0.088 0.961%) '
Discriminz;mt SN 0,493 0.358** 0.510%* 0.608** 0.445%* 0.478%  0.334%  (0.932%
validity for the Notes: *Diagonals in parentheses are square roots of the average variance extracted from observed variables

measurement model  (items); Off-diagonal are correlations between constructs. *p < 0.05, *¥p < 0.01
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Fit Recommended level

Index of fit index Whole sample Field dependent Field independent

x2 ns at p <0.05 24.563 significant 232.5 significant 196.9 significant

»>005 p>0.05 »>005

x2df <3 1.365 234 1.99

GFI >0.90 0977 092 0.90

NFI >0.90 0.980 0.93 0.89

TLI =090 0973 0.95 093

SRMR < 0.05 0.039 0.05 0.05

RMSEA < 0.05 (good fit) 0.038 (0.000-0.072) 0.06 (0.05-0.07) 0.06 (0.05-0.08)
< 0.08 (fair fit)

CFI >0.90 0.994 095 0.94

Edmodo users’
behaviour
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Table IV.
Fit indices for the
research model

respectively. PU significantly influences BI (#=0.377, p <0.001; p=0.346, p < 0.05;
p=0569, p<0001) and ATEU (p=0.555 p<0.001; p=0.584, p<0.001;, p=0.356,
b < 0.001) for all groups. The supported hypotheses are H2,, H2,, H2, and H3,, H3;, H3,,
respectively. PEU significantly influences PU (= 0.356, p < 0.001; g =10.322, p < 0.001;
B=0569, p<0001) and ATEU ($=0.290, p <0.001; f=0.254, p <0.01; p=0.364,
p < 0.05). The supported hypotheses are H3,, H3;, H3, and H4,, H4,, H4,, respectively. FC
does not significantly influence PU and PEU for the field dependent group (4= 0.084,
p>0.05 =0.093, p>0.05). Non-supported hypotheses are H6, and H7, However,
it significantly influences PU and PEU for both groups and the field independent group
(p=0.198, p<0.01; p=0.350, p<0.05 p=0.157, p<0.05 p=0.244, p<0.05).
The supported hypotheses are H6, H6, H7, and H7, respectively. SN significantly
influences PU, ATEU, and BI (f=0.198, p < 0.01; =0.261, p < 0.01; #=0.134, p < 0.05;
p=0.167, p<0.05 p=0.216, p<0.001; p=0.197, p <0.05 p=0.265 p<0.01).
The supported hypotheses are HS, HS., H9, H9,, H10, HI10, HI0,, respectively.
However, SN does not significantly influence PU for the field dependent group (= 0.115,
p>0.05) and ATEU for the field independent group (£ =0.159, p > 0.05). Non-supported
hypotheses are HS8, and H9,.. CSE does not significantly influence PU, ATEU, and BI
(p=0.165, p>0.05 p=-0.087, p>0.05 p=0065 p=>005 p=-0.004, p>0.05
B=10.096, p > 0.05;, §=10.134, p > 0.05; = 10.075, p > 0.01). Non-supported hypotheses are
HI11, HI11., H13, H13,, H13, HI4, HI14,, respectively. However, CSE significantly
influences PU for the field dependent group (f#=0.377, p <0.01), Bl for the field
independent group (S =10.206, p < 0.05), and PEU for all groups (both groups, the field
dependent group, and the field independent group) (f=0.622, p <0.001; =0.703,
» < 0.001; p=0.455, p < 0.001). The supported hypotheses are H11,, H12, H12, HIZ,
H14,, respectively. Finally TC does not significantly influence PU and PEU (= -0.034,
p>0.05; f=—0.058, p > 0.05; #=0.059, p > 0.05; = —0.057, p > 0.05; #=0.013, p > 0.05).
The supported hypotheses are H15, H15,, H15, H16, HI16,, respectively. However,
it significantly influences PEU for the independent group (= —0.222, p < 0.05). As a result,
hypothesis H16, is supported.

3.5 Path analysis

In path analysis, the path model has two types of effects. The first is the direct effect, and the
second is the indirect effect. A total effect on a given variable is the sum of the respective
direct and indirect effects. The effect sizes with values less than 0.1 are considered small;
those with values less than 0.3 are considered medium; and values not less than 0.5 are
considered large (Cohen, 1988). Table VI shows the standardized total effects, direct effects,
and indirect effects associated with each of the eight variables. The results were evaluated
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Table V.
Hypothesis
testing results

Hypothesis Path Path coefficient t-value Results
ATEU - BI Hl, 0.488*** 6.112 Supported
HI, 0.507%##* 5.031 Supported
HI, 0.440%#* 3.293 Supported
PU-BI H2, 0.355%#* 4112 Supported
H2, 0.377%%* 3.326 Supported
H2, 0.346* 2504 Supported
PU- ATEU H3, 0.569%#* 7.409 Supported
H3, 0.555%#* 5374 Supported
H3, 0.584+** 4.857 Supported
PEU- PU H4, 0.356%#* 4.343 Supported
H4, 0.322%# 3.399 Supported
H4, 0.569%#* 3.700 Supported
PEU —» ATEU Hb5, 0.2907%#* 3718 Supported
Hb5, 0.254%* 2.650 Supported
Hb5, 0.364* 2.469 Supported
FC-PU He, 0.198%** 2.646 Supported
H6, 0.084 0913 Not supported
Heé, 0.350%* 2.895 supported
FC—-PEU H7, 0.157* 2.084 supported
H7, 0.093 0.353 Not supported
H7, 0.244* 2416 supported
SN - PU HS, 0.198%* 2.695 supported
HS,, 0.115 1.220 Not supported
HS. 0.261%* 2.263 supported
SN — ATEU H9, 0.134* 2.295 supported
H9Y, 0.167* 2.107 supported
H9, 0.159 1618 Not supported
SN — BI HIo, 0.216%+* 3.870 supported
H10, 0.197* 2.545 supported
Hio, 0.265%* 2926 supported
CSE - PU HIil, 0.165 1.593 Not supported
H11, 0.377%* 2.669 supported
HIlI, —-0.087 —0.609 Not supported
CSE - PEU Hi2, 0.622%++* 7.021 supported
Hi12, 0.703#** 5.645 supported
HIi2, 0.455%** 3923 supported
CSE - ATEU H13, 0.065 0.714 Not supported
H13, —0.004 —0.032 Not supported
Hi13, 0.096 0.790 Not supported
CSE - BI Hil4, 0.134 1.691 Not supported
Hi4, 0.075 0.603 Not supported
Hi4, 0.206* 2.072 supported
TC-PU His, -0.034 —0.601 Not supported
Hibs, —-0.058 -0.907 Not supported
HIi5, 0.059 0.537 Not supported
TC - PEU Hie, —0.057 -1.021 Not supported
Hie, 0.013 0.185 Not supported
Hi6, —0.222%* —2.356 Supported

Notes: *p < 0.05, **p < 0.01, ***p < 0.001

for the whole sample, the field dependent students, and the field independent students,
respectively. The variable influencing BI most was found to be PU (total effect: 0.518,
0.533, and 0.509). This variable was influenced by PEU (total effect: 0.298, 0.286, and 0.371)
and by ATEU (total effect: 0.438, 0.448, and 0.406). Among the four variables external to the
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TAM, SN and CSE had the strongest effect on BI. SN, with the total effects of 0.380, 0.340,
and 0.416, had a large effect on BI. CSE, with the total effects of 0.349, 0.367, and 0.327, had a
large effect on BI. TC (total effect: —0.044, —0.037, and —0.067) and FC (total effect: 0.151,
0.071, and 0.274) were seen to have small total effects on BI. Together, these seven
determinants accounted for approximately 75, 72, and 82 percent of the variance in BI to
use technology. PU and PEU turned out to be the most significant variables for ATEU.
PU, with the total effects of 0.519, 0.509, and 0.534, had a large effect on BI. PEU, with
the total effects of 0.447, 0.412, and 0.556, also had a large effect on BI. Apart from that,
TC (total effect: —0.054, —0.033, and —0.114), CSE (total effect: 0.363, 0.373, and 0.302),
SN (total effect: 0.257, 0.249, and 0.285), and finally FC (total effect: 0.174, 0.081, and
0.332) accounted for 66, 60, and 77 percent of the variance in ATEU, respectively. PEU
and CSE turned out to be the most significant variables affecting PU (total effect:
0.354 and 0.331 for the whole sample; 0.335 and 0489 for the field dependent
students; and 0.497 and 0.157 for the field independent students). TC was found to have
a small effect (total effect: —0.068,—0.073, and —0.070) while FC (total effect: 0.255, 0.116,
and 0474) and SN (total effect: 0.226, 0.136, and 0.261) were determined to have a
medium effect. These five variables were able to explain 49, 48, and 64 percent of the
variance in PU. For PEU, the most dominant determinant was CSE with a total effect of
0.537, 0.548, 0.475 corresponding to an entirely a direct effect. TC (total effect: —0.072,
0.017, —0.263) and FC (total effect: 0.159, 0.091, 0.271) were found to have a small
effect. It was seen that these three variables explained 39, 35, and 55 percent of the
variance in PEU.

4. Discussion and recommendations

This study aimed to explore the BI of pre-service teachers regarding the use of
Edmodo based on their cognitive styles and to test the validity of an extended TAM. The
study was carried out with 129 pre-service teachers. The data were collected through the
GEFT and the technology acceptance measure. The obtained data were analyzed by
use of structural equation model. Therefore, the results of this study should be evaluated
within this scope.

The results indicate that the extended TAM is a parsimonious model explaining 75, 72,
and 82 percent of the endogenous variable (BI) for the whole sample, the field dependent
sample, and the field independent sample, respectively. It was seen that the field
independent students had a higher level of intention to use Edmodo in comparison to the
field dependent students. However, literature does not contain any clear statement that
learning styles are influential on technology acceptance (Ma ef al, 2006; Saeed et al., 2009;
Wu and Liu, 2015). This may be because the employed technologies do not address a
specific field or group (Thongmak, 2011). In the present study, cognitive style may have
been effective in the determination of BI to use Edmodo, which is an educational
platform (Chen and Macredie, 2002; Chou, 2001; McElroy et al, 2007; Triantafillou et al.,
2003). The fact that Edmodo has an easy to use interface, makes students learn
individually without the need for any guidance, and allows them to perform activities
over the assigned tasks may have caused the field independent individuals, who are
autonomous in the construction of their own cognitive structures, think in a task-
oriented way, are capable of constructing themselves, and attach importance to details
(Hall, 2000), to carry themselves one step further in the use of technology in comparison
to other individuals. The fact that Edmodo allows information sharing between teachers
and students and among students without any time and space limitation may have
caused the field dependent individuals, who need external guidance to construct their
cognitive structures, are responsive to criticisms and social relations, and have
high external motivation, to come to the forefront more in developing social relations
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(Chen and Macredie, 2002). For that reason, individual and cooperative learning activities Edmodo users’

that will meet the needs of field dependent and field independent individuals should be
arranged during the use of Edmodo in learning environments.

PU was seen to have significant positive direct and indirect influences on Bl and to be the
most effective and dominant variable in the determination of Bl Its influence on the field
dependent individuals was seen to be close to its influence on the field independent
individuals. That implies that the use of Edmodo will bring benefit to an individual in his
work and thus increase his intention to use technology. This may be because Edmodo
provides students with flexible study time inside and outside the school and allows them to
access the most up-to-date lesson contents, to work in group cooperatively, to be in a more
social and interactive learning environment, and to create their own contents or make
adjustments on contents based on their own competencies (Thongmak, 2011, 2013). In this
regard, pre-service teachers should be informed of how Edmodo satisfies such needs of
field dependent and field independent students as analytical thinking, capability to perform
tasks autonomously, socialization, and guidance and be engaged in activities involving
these needs.

PU was found to have an indirect influence on Bl over ATEU. ATEU had the second
largest influence on BI among the field dependent students and had the third largest
influence on BI among the field independent students. The results obtained in this study are
consistent with literature (Cheon et al, 2012; Guo et al, 2010; El-Gayar et al, 2011; Pinho and
Soares, 2011; Teo et al., 2008, 2009, 2012; Teo, 2009b, 2010, 2011; Wu and Liu, 2015) and
indicate that positive attitude has a positive direct influence on BI. As a matter of fact, Ajzen
and Fishbein (1980) report that attitude toward an object influences intention and then
behavior about such object (i.e. use of it). Recent research highlights that whether or not a
user is voluntary to display the behavior of using should be taken into consideration in the
exploration of the influence of attitude (Ursavas, 2013; Nistor and Heymann, 2010; Lopez-
Bonilla and Lopez-Bonilla, 2011).

Though research in literature has mostly focused on the indirect influence, rather
than the direct influence of PEU on BI, the present study evaluated the total effect of
PEU on intention and found out that it had the fifth largest effect on intention
among the field independent students and had the fourth largest effect on intention
among the field dependent students. PEU was seen to be the second most important
variable in the prediction of BI (Davis et al, 1989; Lee et al, 2003; Mahdizadeh et al,
2008; Thongmak, 2011). Research reports that PEU varies by the type of the technology
used, the way it is offered, and the technology experience of the individual who is
to use it (Davis, 1989; Thongmak, 2011). That reveals that the influence of PEU on BI
does not guarantee that relevant technology will be used, rather it indicates that it is
easy to use such technology. The research results demonstrate in terms of cognitive
styles that the field independent individuals had higher values in comparison to the field
dependent individuals in terms of both ease of use and attitude toward use. Previous
research also reports that cognitive styles have significant direct influences on PEU
(Chakraborty et al, 2008; Saeed et al, 2009.). That may have caused the field
independent individuals, who are capable of organizing learning materials and
internalizing knowledge, to find Edmodo, which allows its users to work on content
in an organized way, easy. Informative guides about the use of Edmodo may be
prepared for field dependent students, who need more guidance in the learning process,
in future studies.

SN was seen to have a significant influence on the core constructs of the TAM: PU, PEU,
and ATEU and BI. In terms of cognitive styles, SN had a higher influence on the BI, ATEU,
and PU of the field independent individuals regarding the use of Edmodo. Similarly
Chakraborty et al (2008) indicated that SN has found direct and significant effect on

behaviour

43
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cognitive style. Literature contains some studies in which it is argued that SN is influential
on individual’'s behavior (Riemenschneider et al, 2003; Cheung et al, 2002; Cheon et al.,
2012) and some studies in which it is argued that it has an insignificant influence on
individual’s behavior (Roberts and Henderson, 2000; Teo, 2011; Ma et al., 2005). However,
in the present study, use of Edmodo was presented to the pre-service teachers as a
technology that supports their learning and is useful to them rather than as an
obligation. That manifested itself in the fact that PU was found to be the most dominant
variable influential on BL. ATEU had a higher influence on BI among the field
independent students in comparison to the field dependent students, but just the
contrary was true in the case of SN. That may be interpreted as follows: Field
independent students are affected by people whose opinions they consider valuable and
by their peers in forming their BI to a higher degree. However, it is reported in literature
that the perceptions of field dependent individuals are easily affected by their
environment (Chakraborty et al., 2008) and they act based on instructions given by their
superiors while field independent individuals depend on their own experiences
(Frias-Martinez et al., 2008). That implies that field independent individuals are affected
by SN more when individuals are voluntary and are convinced of usefulness for
learning. More positive results may be obtained in terms of SN if the above-mentioned
measures are taken for PEU and PU for field dependent and field independent students.

The direct and indirect influences of CSE on BI were also determined. CSE was seen
to have a medium positive influence on BI in total. The variable of CSE yielded similar
results in the cases of ATEU, PU, and PEU. The obtained result is consistent with
literature (Venkatesh and Davis, 1996; Amin, 2007; Reid and Levy, 2008; Teo et al, 2012;
Teo and Ursavas, 2012), but indicates that the fact that an individual has self-efficacy
regarding a technology does not necessarily mean that he will use it. In terms of
cognitive styles, CSE had a higher influence on intention among the field dependent
individuals in comparison to the field independent individuals. However, while the direct
influence of CSE on intention was insignificant among the field dependent individuals,
such influence was significant among the field dependent individuals. This is because
though field dependent students do not have adequate CSE, they can complete the
learning process successfully through instructions and exchange of ideas. The fact that
the field independent individuals mostly preferred individual learning environments and
did not need instructions during learning may have resulted from that they had
adequate CSE regarding Edmodo.

FC were seen to have an insignificant influence on BI among the field dependent
individuals and to have a significant influence on BI among the field independent
individuals. That may imply that when field dependent individuals do not have knowledge
of the use of Edmodo, they are not affected by the FC provided. The fact that such
characteristics of field independent individuals as liking learning new things by their very
nature and not needing direct instructions are supported by FC may be attributed to that
they are competent in overcoming the problems they face. As a matter of fact, it is reported
in literature that field dependent students are interested in learning subjects about which
they have prior knowledge while field independent students are interested in learning new
subjects (Witkin et al, 1977).

TC was found to have an insignificant negative influence on Bl among the field dependent
individuals, but have a significant negative influence on BI among the field independent
individuals. That shows that when it seems difficult to use a technology or learn how to use it,
a big effort has to be made to make use of it, or it is a time-consuming technology. The fact
that Edmodo has an interface similar to that of Facebook which is easy to understand and use
(Balasubramaniana ef al, 2014) may have contributed to the formation of the BI of the field
dependent individuals who are passive in learning environments and generally need external
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support. The negative influence of TC on PU, which was found in this study, shows that Edmodo users’

pre-service teachers think that complex technologies are not very useful or will not improve
their performance when they use them in their jobs.

New studies employ other cognitive style measures or GEFT in experimental
design. The use of self-reports in this study may have resulted in the common method

variance. Future research could employ a multi-trait multi-method matrix (Campbell and
Fiske, 1959).

5. Conclusions
Based on the findings of this study, the following results were obtained:

« The extended TAM is a parsimonious model explaining 75, 72 and 82 percent of the
endogenous variable (BI) for the whole sample, the field dependent sample, and the
field independent sample, respectively.

« PU of Edmodo had significant positive direct and indirect influences on BL. PU had an
indirect influence on BI over ATEU. The influence on the field dependent individuals
was close to that on the field independent individuals.

« PEU of Edmodo was determined to be the second most important variable in the
prediction of intention to use. It was seen to have the fifth largest influence on
intention among the field independent students and the fourth largest influence on
intention among the field dependent students.

« SN had a significant influence on the core constructs of the TAM: PU, PEU,
ATEU, and BI technology. SN had a higher influence on the BI, ATEU, and

usefulness perceptions of the field independent individuals regarding the use
of Edmodo.

« CSE was seen to have a medium positive influence on Bl in total. In terms of cognitive
styles, CSE had a higher influence on intention among the field dependent individuals
in comparison to the field independent individuals.

« FC were seen to have an insignificant influence on Bl among the field dependent
individuals and to have a significant influence on BI among the field
independent individuals.

« TC had an insignificant negative influence on BI among the field dependent
individuals, but had a significant negative influence on BI among the field
independent individuals.
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