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web pedagogical content knowledge and online information searching
strategies. In accordance with the aim, the correlational comparative survey
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common variance is determined between web pedagogical content
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1.

INTRODUCTION
Today, the daily lives of individuals are influenced by information technology, for example, using
the Internet and the web. In Signorini and Gulli’s evaluation, there were indexed 11.5 million web pages and
it has been increasing by 8% per week [1]. This unlimited increase in web pages brought with it a number of
problems related to the use of information technology. For example, it is thought that there was decline in
knowledge quality and person’s evaluating himself about time and environment online [2, 3]. Although it is
thought that there are many helpful elements on the web, it can be considered that today we face a problem of
validity and reliability as well [4]. Therefore, we need to examine and reconsider search and use strategies to
successfully acquire useful information on the web.
Nowadays, individuals are required have a strategy of searching qualified information for this, must
be able to see the difference between known and unknown, and use cognitive processes in online information
searching strategies [5]. The strategies in order to seek for information online are defined as expressing the
required information interacting with the internet tools [6, 7]. In previous studies, it has been tried to
determine the different information search strategies that individuals may have. Tsai and Tsai [8] evaluate
individuals' information seeking strategies in behavioral, procedural, and meta-cognitive frameworks. In that
study, strategies of teachers to seek for online information are included in this context. This framework has
been developed on the basis of three different domains (behavioral, procedural, meta-cognitive) and seven
different information search strategies covered by these domains [9].
Tsai, Liang, Hou and Tsai [10] reviewed the role of information search strategies in two different
search contexts, such as searching for learning online and searching for information about everyday life and
found that searching information about everyday life was significantly higher than searching for learning
online. It was proposed in a study to give tasks integrated to everyday life to educators and trainers who
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benefit from information search tasks [11]. Considering the research suggests that the search for information
and information processing in the online environment is a complex cognitive process involving multifaceted
cognitive and supra-cognitive strategies [8] and the fact that there are pre-service teachers who use internet as
the primary source of information [12] and teacher expectations to use intertet [13], we investigated the
prospective pre-service teacher's internet / web usage information is before becoming a teacher.
In the study, "Online Information Search Strategy Inventory" adapted to Turkish by Aşkar and
Mazman [11] developed by Tsai [9] was used. The scale was prepared as a 6-point Likert-type scale, and the
answers are listed as "they never fit me" and "they completely fit me." The lowest score to be taken from the
scale is 25 and the highest score is 150. As the Internet has become accessible at anytime and anywhere,
prospective teachers need to develop their skills in using web technologies in their education before
becoming a teacher. Prior to these studies, Shulman [14] focuses primarily on subject area knowledge. In his
subsequent work [15] he adds Pedagogical Knowledge and Pedagogical Area Knowledge to subject area
knowledge. This information is different from the general pedagogical knowledge shared by specialist or
interdisciplinary teachers [16]. Koehler & Mishra [17] involve technological pedagogical field knowledge in
these two areas. In the final structuring, field and teaching, pedagogy and technology components are
included. In Lee and Tsai’s study [4], it is stated that teachers need to know a set of web tools for a particular
task, as well as which pedagogical strategies are used on the web to get the most effective results in Web
Pedagogical Knowledge. Lee and Tsai [18] stated that they can not only teach content in Web Content
Information but also know how to integrate content into web environment. Lee and Tsai [18] described Web
Pedagogical Content Knowledge as the teaching by using web features and advantages.
Web pedagogical content knowledge can be structured as the content, the pedagogy and the web.
Teacher or teacher candidates in web content knowledge not only know the content they will teach, they also
know how to integrate content into web applications. Web pedagogy information includes knowledge of the
Web facilities and components that teachers use in educational settings. The web pedagogical content
knowledge scale [18] was developed by Lee, Tsai and Chang in 2008 and was tested by teachers with
confirmatory factor analysis [18]. The scale was published as 30 items. The explanatory and confirmatory
factor analysis of the Turkish version of the scale was carried out by Horzum [19]. This scale was used in the
study. It must be considered that pre-service teachers' online information search strategies and the
identification of web pedagogical content information are important in terms of both guiding students and
reaching information and materials related to their fields. This situation is thought to be beneficial both in
terms of both their own development and the quality of students’ learning outcomes [20]. The purpose of this
study is to associate information on search strategies and web pedagogical content knowledge of secondary
school mathematics pre-service teachers who had taken courses in Instructional Technology and Material
Design in their second year and Computer I and II in their first year. The resarch problem of the study is
chosen as follow: “What are the pre-service teachers’ web usage strategies and web pedagogical content
knowledge and how are these two concepts correlated?”
2.

RESEARCH METHOD
For the purpose of the study, the correlational research model was used. Correlational designs are
research designs aimed at determining whether there is a relationship between two or more variables [21, 22].
The participants of this study consisted of 220 university students studying at Kastamonu University
Faculty of Education in 2014-2015 Academic Year. For the analysis of correlations of canonical expressions
to be reliable, working group can include a total of 15 to 20 times the total number of variables in the set
[23]. In this research, web pedagogical content knowledge scale consists 5 variables consisting General Web
(GW), Communicative Web (CW), Pedagogical Web (PW), Web Pedagogical Content (WPC) and Web
Based Instructional attitude (WI) and Online Information Searching Strategy Inventory (OISSI) scale consists
7 variables; Disorientation (D), Evaluation (E), Purposeful Thinking (PT), Trial Error (TE), Select Main
Ideas (SMI), Control (C) and Problem Solving (PS) and in total, there were 12 variables. Accordingly, at
least 180 participants in the study group needed to be present for the reliability of the findings from canonical
correlations. Therefore, it can be said that the number of participants in the study group is sufficient for the
reliability of the findings obtained in this investigation.
2.1. Instrumentation
The Web Pedagogical Content Scale (WPCS) and the Online Information Searching Strategy
Inventory (OISSI) were used as data collection tools in the study.
Web Pedagogical Content Scale (WPCS): The Web Pedagogical Content Scale was developed by
Lee, Tsai and Chang in 2008 and has been tested on teachers with construct validation factor analysis [18].
This scale, which has a 5-point Likert-type rating, is published as 30 items. The explanatory and
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confirmatory factor analysis of the Turkish version of the scale was carried out by Horzum (2001). The scale
has a five-dimensional structure consisting of General Web (GW), Communicative Web (CW), Pedagogical
Web (PW), Web Pedagogical Content (WPC) and Web Based Instructional Attitude (WI).
There were 7 items in the GW section of the scale and the points that can be taken from this section
ranged from 7 to 35.E.g., I can get a print-out of the website’s content. There were 4 items in the CW section
of the scale, and the points that could be taken from this section ranged from 4 to 20. E.g., In a chat room, I
can read the messages of others. There were 5 items in the PW section of the scale, and the points that could
be taken from this section ranged from 5 to 25. E.g,. I can select appropriate content from web sources. There
were 8 items in the WPC section of the scale, and the scores that could be taken from this section ranged
from 8 to 40. E.g., I can choose from the available web-based courses to support teaching. There were 6
items in the WI section of the scale and the points that could be taken from this section ranged from 6 to 30.
E.g., Web-based teaching is a trend towards the future in education. The reliability of the scale was assessed
by the Cronbach alpha internal consistency coefficient. As a result of the analysis, the score of the whole
scale was 0.96, and 0.94, 0.96, 0.94, 0.95 and 0.92 for the factors, respectively. These values are interpreted
as high reliability values.
Online Information Searching Strategy Inventory (OISSI): Online Information Searching Strategy
Inventory was adapted to Turkish by Aşkar and Mazman [11] and was developed by Tsai [9]. The scale was
prepared as a 6-point Likert-type scale, and the answers are listed as "they never fit me" and "they completely
fit me." The lowest score to be taken from the scale was 25 and the highest score was 150. The inventory had
7 dimensions labeled as Disorientation (D), Evaluation (E), Purposeful Thinking (PT), Trial and Error (TE),
Select Main Ideas (SMI), Control (C) and Problem Solving (PS).
Since the factor loadings of the measured items were not equal to each other, the McDonald
coefficient, which was found to give more appropriate results for the congenerometric measurements, was
also calculated and found 0.942, while the Cronbach alpha value of the whole scale was 0.910.
2.2. Data analysis
The relationship between web pedagogical content knowledge and online information search was
examined by canonical correlation analysis. The canonical correlation analysis is used to examine the
relationship between at two sets of variables [(X1, X2,..., Xn and Y1, Y2, ..., Ym) and (n2 and m≥2), each
with at least two variables [24, 25].
In canonical correlation analysis, the relationship between two data sets can be demonstrated by a
single analysis. In this direction, canonical correlation analysis reduces the possibility of meaningfully
accepting non-meaningful relationships by keeping the Type I error which may interfere with the
measurement process under control [26]. In the analysis of canonical correlation, if the dependent and
independent variable sets can be distinguished theoretically between two variable sets, canonical correlation
is aimed to determine whether the set of independent variables affects the dependent variable set. However,
in the analysis of canonical correlation, it is not obligatory to subject two sets of variables to a separate set
such as dependent and independent variables [27]. In this case, a nomenclature of Set1 and Set2 is preferred
for two variable sets, and the aim of canonical correlation is to determine the relationship between Set1 and
Set2 [28, 23].
In the analysis of canonical correlation, firstly the linear relationship between the two sets of
variables is obtained [29-32]. The canonical variables are defined as lineer parts of new variables [33-35].
The maximum number of canonical variable pairs that can be generated in the canonical correlation analysis
is equal to the number of variables in that set if there are fewer variables in the set of variables [29, 30]. The
first canonical variable pair obtained in the canonical correlation analysis is calculated as the maximum
relation between variable sets [33]. Then the second canonical variable pair is generated and this process is
continued. The second canonical variable pair represents the maximum relation between the two canonical
variables not taken into account when calculating the correlation between the first canonical variable pair
[29]. The value of canonical correlation is reduced for each new function obtained between the two canonical
variables [25]. In practice, only functions that are statistically significant between the two canonical variables
are interpreted [31]. The general scheme of the canonical correlation analysis is shown in Figure 1.
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Figure1. Canonical correlation analysis
Using the canonical correlation analysis in this study, the relationship between the Web pedagogical
content knowledge set consisting of weighted combinations of GW, CW, PW, WPC and WI variables and the
online information search set consisting of weighted combinations of variables D, E, PT, TE, SMI was aimed
to be found. In the study, there are 5 variables in the two data sets and 7 variables in the other data
sets. Therefore, the maximum number of canonical variable pairs that can be generated is 5, as shown below
and cited in the manuscript.
3.

RESULT AND DISCUSSION
In this section, findings obtained by canonical correlation analysis are included. In the analysis of
canonical correlation, the results of the multivariate significance test should be examined showing the
significancy of the canonical model. Those significance tests consist of four different tests called Pillais,
Hotellings, Wilks and Roys. Each of these tests can be converted to a more familiar statistic, F, to test the
significance of the resulting canonical model. The difference in the theoretical basis on which each of these
four tests is based also leads to a different F value calculated for each test. However, interpretations are based
on the Wilks ƛ test [29], as it is generally more feasible in research as shown in the Table 1.
Table1. Test of significance of the resulting canonical model
Test
Pillai
Hotellings
Wilks
Roys

Value
.18223
.19798
.82709
.10817

Approximate F
1.14555
1.16753
1.15723

Hypothesis sd
35.00
35.00
35.00

Error sd
1060.00
1032.00
877.41

Sig. F
0.025
0.023
0.024

When the findings in Table 1 are examined, it is seen that the canonical model obtained from the
research is statistically significant [Wilks's λ = .82709, F (35, 877.41) = 1.15723, p <.05]. However, the
significance of these tests does not give information about the power of the relationship. Given the fact that
even small F values that are not significant in practice may be significant in terms of statistics in researches
with high sampling, it is very important to make an assessment of the effect size as well as the significance of
the model in canonical correlation analysis. In this context Wilks lambda value is used which is called
reverse effect size. The Wilks λ value expresses the unexplained variance among the canonical variables in
the model obtained as the result of the analysis. Thus, "1-λ" indicates the value of shared variance by the
canonical variables and may be stated as the value of R2 in the regression. That value for Wilks's λ value in
the previous chart is calculated as .17291. According to this, it can be said that the common variance shared
between web pedagogical content knowledge and online information search sets is 17.3%.
In canonical correlation analysis, the significance of each canonical function in the model needs to
be examined separately, in addition to whether the canonical model obtained is statistically significant. The
canonical functions resulting from the analysis are processed with the cumulative values. Therefore, it is
necessary to evaluate the significance of each canonical function separately with the canonical model while
interpreting the results of canonical correlation analysis. Self-values and canonical correlation values for
canonical functions are examined to determine which of the canonical functions are meaningful [29]. Five
canonical functions were obtained as a result of the canonical correlation analysis applied to investigate the
relationship between web pedagogical content knowledge and online information search sets in the research.
The eigenvalues and canonical correlation values of these functions are shown in Table 2.
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Table2. Eigenvalues and canonical correlation values
Root
No
1
2
3
4
5

Eigenvalue

Percentage

0.12129
0.04802
0.01878
0.00929
0.00060

61.26282
24.25456
9.48614
4.69112
0.30537

Cumulative
Percentage
61.26282
85.51738
95.00352
99.69463
100.00000

Canonical
Correlation
0.32889
0.21406
0.13577
0.09593
0.02458

Canonical
Correlation Square
0.10817
0.04582
0.01843
0.00920
0.00060

According to the findings in Table 2, the canonical correlation value for the first canonical function
is .32889. Accordingly, in the first canonical function, web pedagogical content knowledge and online
information search sets share a variance of 10.817%. In the second canonical correlation, the canonical
correlation value, which is not taken into account in the first canonical function, and which indicates the
maximum relation between the two canonical variables is calculated. The calculated value for the second
canonical function is .21406, according to which web pedagogical content knowledge and online information
search data sets share a variance of 4.582% in the second canonical function. The calculated value for the
third canonical function is .13577, where web pedagogical content knowledge and online information search
data sets share a variance of 1.843% in the third canonical function. The calculated value for the fourth
canonical function is .09593, according to which web pedagogical content knowledge and online information
search data sets share a variance of 0.92% in the fourth canonical function. The canonical correlation value of
the fifth canonical function appears to be .02458 after subtraction of the common variance of the web
pedagogical content knowledge and the online information search data sets in the first four canonical
functions. Accordingly, the web pedagogical content knowledge for the fifth canonical function and the
common variance shared by the online information search data sets are only 0.06%.
Separate examination of the significance of each canonical function in canonical correlation analysis
sheds light on the need to interpret the functions resulting from canonical correlation analysis. Tabachnick
and Fidell [34] stated that only statistically significant canonical functions should be interpreted in canonical
correlation analysis. Generally, the correlation between canonical variables for the last canonical function is
not statistically significant [36]. The results of the dimension reduction analysis of the relationship between
web pedagogical content knowledge and online information search sets are shown in Table 3.
Table3. Results of dimension reduction analysis
Roots
1 TO 5
2 TO 5
3 TO 5
4 TO 5
5 TO 5

Wilks L.
0.82709
0.92741
0.97195
0.9902
0.9994

F
1.15723
0.66449
0.40072
0.26041
0.04272

Hypothesis Sd
35
24
15
8
3

Error Sd
877.41
730.32
580.12
422
212

Sig. F
0.024
0.088
0.097
0.097
0.098

According to the findings in Table 3, the canonical model (function 1 to 5) consisting of the added
values of the five canoniqal functions is statistically significant [λ = .82709, F (35, 877.41) = 1.15723, p
<.05]. There is no statistically significant relationship between web-based pedagogical content knowledge
and online information search data sets for other canonical functions (function 2) after theremoval of the first
canonical function with the highest correlation between canonical variables [p> .05].
Another question to be answered in canonical correlation analysis is how the variables in the data
sets contribute to the relationship between the canonical variables. Standardized coefficients and structural
coefficients of canonical functions are used to answer this question. In this study, to determine the
contribution of GW, CW, PW, WPC and WI variables in the web pedagogical content knowledge set and D,
E, PT, TE, SMA, C and PS variables in the online information search set to canonical variables, standardized
coefficients and structural coefficients of the first function between variables are investigated. The findings
are shown in Table 4.
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Table4. Standarized coefficients and structural coefficents
Variable
GW
CW
PW
WPC
WI
D
E
PT
TE
SMA
C
PS

1. Canonical Function
SEK
rs
r2s (%)
0.593
0.631 0.398
-0.352
0.074 0.005
0.771
0.502 0.252
0.089
0.360 0.129
0.378
0.584 0.341
-0.425
0.112 0.012
0.179
0.334 0.111
-0.684
0.026 0.001
-0.029
0.367 0.134
0.291
0.814 0.662
-0.217
0.369 0.136
0.201
0.322 0.103

The canonical correlation coefficient between the structural coefficients for the first canonical
function and the web pedagogical content knowledge for this function and the online information search data
sets is also shown in Figure 2.

Figure2. The canonical correlation coefficient between the structural coefficients for the first canonical
function and the web pedagogical content knowledge
This study aimed to investigate the relationship between pre-service teachers’ web pedagogical
content knowledge and online information searching strategies. Canonical correlation analysis is used to
determine the relationship between these two scales. As a result of the study, 17.3% common variance is
determined between web pedagogical content knowledge and online information searching strategies.
In the educational context, students use wikis, videos, blogs, e-books, social networks, simulations
and 3-D virtual learning environments via web pages [11, 37] while they use the internet for their projects.
However, among these sources; content, objectivity, accuracy, timeliness, and target audience [38] presented
in these sources [39]. This is important for teachers to use the internet effectively in the teaching-learning
process, to follow innovations in the field of education [40], and to have a particularly qualified literacy of
their students [41]. As a matter of fact, the researches show that while students search for information on the
internet [20], they encounter problems in using search engines, determining keywords in online information
search, and not evaluating search results [42, 39]. In this case, we have to observe the content of EMB203
Teaching Technology and Material Use lesson that the teacher candidates are trained in before the service.
While technology creates more tools for the use of teachers and students, in-service teacher education should
fulfill its responsibilities to educate teachers who use these tools properly.
While education combines learning with computer based electronic technologies, it has to be related
to the subject area of these technologies [37, 41, 43]. It is thought that this study, which we want to capture
the viewpoint of the mathematics teacher candidate, will allow us to investigate what is and what is required
of the field knowledge, the teaching of the field knowledge, and the technological pedagogical
field knowledge.
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4.

CONCLUSION
It is necessary to integrate education and training with technology so that learning-teaching
processes can bring about a more effective and productive success, as seen in education systems. Classical
learning methods can be replaced by new learning methods supported by technology and web. Considering
the web pedagogical content information provided by the combination of education and technology, web
pedagogical content information is also increasing in the case of increasing internet usage among students.
For this reason, as a result of being able to carry out the researches of the teacher candidates easily and to
improve themselves in the field of field and vocational knowledge, it may be necessary to educate the teacher
candidates about this achievement and to educate them in this field in order to ensure success in education
and universality. This may require that the classes and laboratories of the education faculties are improved
technologically or if they are completely renewed if necessary and that the web technology is used without
problems and that there is an internet connection that is free of obstacles or wireless and that there is a
meaningful relationship between web pedagogical content knowledge and teacher self-efficacy perception. It
can be said that the teacher candidates tend to forget the self-efficacy of the teacher in case the web
pedagogical content information is touched. Teacher candidates use the information of the pedagogical
content in their education and training can be considered as an increase in quality and efficiency in the
student generation. Technology, pedagogy and content knowledge as a whole and the education system can
be restructured accordingly.
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