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Scientific insight is a cognitive and behavioral task. Although as a concept or a measure that sounds very familiar, so far not
even one tool was found to measure the cognitive behavioral scientific insight (CBSI). Due to the lack of a questionnaire in this
field, the researchers aimed to design a cognitive behavioral scientific insight questionnaire (CBSIQ) and to determine its
validity. *erefore, the researchers designed the CBSIQ with 105 questions on a five-point Likert scale, and then 205 university
faculty members were asked to complete the tool.*e faculty members were recruited using stratified sampling and within each
stratum using simple random sampling methods. *e data were analyzed using exploratory factor analysis (EFA) and
confirmatory factorial analysis (CFA). Results show that CBSIQ ended with 33 questions constituting three factors: scientific
thinking and applying scientific methods, scientific moral and commitment, and speaking in scientific terms. It is concluded
that the CBSIQ is valid with relatively good fit indices. *e implication of the CBSIQ is that it provides the key factors to
diagnose individuals’ thinking obstacles; it can act as a framework to design instructional packages in order to teach people how
to think insightfully and how to solve their problems scientifically or, in other words, how to acquire a scientific insight.
*erefore, CBSIQ has the capability to function as a useful tool and as a remedy specifically to diagnose and resolve
educational problems.

1. Introduction

*e concept of “science” in its broad notion is generally
defined as a systematic search for acquiring knowledge [1],
searching for causes and laws [2, 3], affirming certain things
that humans believe in [4], searching and constructing
knowledge [5], and explaining disconnected phenomena [6].
Although science might be considered as an institution for
allocating talent and brain drain [7], its real main purpose is
supposed to be rejecting dogma, mandating authority,
processing thinking, finding the truth, and reflecting social
interactions [8]. *e concept and the goal of science are that
citizens respect it [9], appreciate scientific insight [10],
believe that science in nature is a cross-cultural phenomenon

being capable of solving difficulties [11], and commensurate
that science is the contribution of all scientists around the
world as science belongs to the whole world, to all races, to
all cultures, and, in other words, to all humanity [12, 13].
Defining scientific insight is a hard task. Although scientific
insight appears to be a common and familiar term, it is not
elaborated well, and it is not understood very well either.

A close term to scientific insight is scientific thinking.
But what is scientific thinking? Scientific thinking deals with
applying the methods or principles of scientific inquiries in
order to understand, reason, and solve problems in different
situations [14], employing necessary skills in order to
generate, test, and derive theories and their revision, ac-
quiring skills to comprehend and gain the procedures, and
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reflecting the knowledge acquisition [15, 16]. In these def-
initions, the emphases are on methods of inquiries, problem
solving, and acquiring theories and knowledge.

*e second question (what is the scientific method?) is
arising now. *e scientific method is defined as an inductive
approach and logical and orderly way of thinking in building
theories or laws through testable hypotheses involving data
gathering [17]. It seems that these two definitions are very
similar to the definition of scientific thinking as their em-
phases are on testing hypotheses, data gathering, problem
solving, building theories, and knowledge. As Dewey [18]
confirms, in a sense, science is both the subject and the
method, but Al-Ahmadi [19] discusses that although
sometimes the “scientific thinking” and “scientific method”
are used synonymously, they are vague terms.

*e third question is “what is scientific insight?” To
answer this question, in the searched literature, there are
many articles that define and introduce “scientific thinking”
and “scientific method” along with introducing their
components, but when it comes to the issue of scientific
insight, the literature is very limited.

Langley and Jones [20] do not define what scientific
insight is, but they consider scientific discoveries as instances
of scientific insight. For example, the discoveries of the
principle of displacement by Archimedes, the ring structure
of the benzene molecule by Louis Kekule, Fuchsian func-
tions by Henri Poincare, and many other similar events are
the representation of scientific insights.

On the issue of “scientific insight as a belief,” we found
not even one research. *e closest one is Clement [21] who
discusses that scientific thinking and scientific method could
be the closest cognitive concepts that may contribute to
explaining the “scientific insight.” Rudolph advocates that
science is an insight that makes changes in people’s thoughts
and lifestyles [22]. In psychology, science is an exploration of
brain’s complex metacognitive tasks such as reflecting and
directing behaviors [23] and the ability to solve problems
[14]. Rudolph [22], Carter-*omas and Rowley-Jolivet [24],
and Dunbar [25] confirm this matter in a different sense and
advocate that science is an insight as well. *us, we can say
that science has the capability to be the cause of people’s
change of beliefs, thinking, and lifestyles. It is realized that
scientific thinking and scientific method are focusing on
methodology. Although scientific insight may seem similar
to the mentioned terms, in the present research, the em-
phasis is put on having the insight as a belief, as a reflection,
as a cognitive behavioral phenomenon, and as the appli-
cation of individuals’ values in their everyday life.

As the definition of science changes, naturally, the in-
sight or attitude toward science changes as well; thereby, this
is what the present research is trying to explore. Many
disciplines, including psychology and educational psychol-
ogy, mostly emphasize “scientific thinking” and “scientific
method” as close concepts to scientific insight. *ese con-
cepts were searched, and the following discussions emerged.

Due to the evolution of knowledge, science is categorized
into different (yet, similar) eras of positivism, post-
positivism, constructivism-interpretivism, and critical-
ideological research paradigms [26]. Howe [27] classifies it

into three positivist dogmas: qualitative-quantitative (in-
compatible with the separation of qualitative and quanti-
tative researches), fact-value (separation of facts and values),
and empirical science-humanities (based on the association
with cultures and practices, separating science-oriented and
humanities-oriented researches). Aliyu et al. [28] classify the
paradigms into two main methods of positivism (quanti-
tative) and postpositivism (qualitative). Both positivism and
postpositivism sustain different versions of reality and views
on knowledge-knowing, which gather empirical data or
evidence. Positivism is the main important feature. Both the
qualitative and quantitative methods share the gathering of
empirical data or evidence. However, classifying science
under positivism and postpositivism paradigms is more
popular than other classifications.

Historically, in the early 19th century, positivism was
developed by Auguste Comte as an epistemology and as a
theory of progress in society [29], claiming that knowledge
(science) is a kind of behavior that should be derived from
direct observation through senses and it should be ob-
jective, perceptible, noticeable, discernible, and measurable
[30]. Science in this view is defined as a cognitive mean-
ingful concept that is tested and verified through experi-
ences and well-defined experimentations. In the positivistic
and experimental perspectives—as endorsed, for instance,
in the Austrian-British philosopher Karl Raimund Popper’s
view—if a theory can be falsified, then that theory is
considered scientific. So, ethics and aesthetics have no place
as scientific issues [31]. Postpositivism has a different view
on science. It has its roots in the views of Willard van
Orman Quine and *omas Samuel Kuhn, challenging the
logical perspectives of positivism (logic and mathematics)
[29] and the epistemology of science as the accumulation of
knowledge. In the postpositivistic view, science is bound to
relativism, and nothing is absolute. Rörsch [32] explains
that the concept of positivism has changed into relativism
since the nineteenth century. *is means that respect for
seeing things from different points of view has emerged
among scientists. Kuhn [33] believes that knowledge is
constructed in people’s communities and within their
social interactions. As Wong [34] discusses, postpositivism
is largely based on the social invention of knowledge,
meaning that knowledge is the product of social consensus
and social experiences that shape one’s perception of reality
and truth. At the macrolevel, knowledge or truth is con-
structed and shaped by cultural forces and institutionalized
practices. At the microlevel, on a day-to-day basis in in-
dividuals’ discourses and social interactions, the con-
struction of the truth is constantly produced and redefined.
Dewey [18, 35] and Benedek et al. [36] put the emphasis on
transparency, truthfulness, dignity, and respecting di-
verging opinions that are the intrinsic values of all dem-
ocratic societies.

Since science by itself is an entity, it has to be classified
under a category.*us, simply, we can classify science under
positivism and postpositivism. *e other common classifi-
cation of scientific findings is to classify it under theories.
Here, for this matter, many theories are elaborated and
discussed.
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Gestalt theory of insight learning does not talk about
scientific insight, but the theory defines insight as a problem-
solving process in which learning is an insight by which the
organism learns to restructure his mental representations
through mental cognitive trial and error and understanding
the relationships among problem difficulties and mental
impasses [20, 37–39]. Lee [40] and King et al. [41] claim that,
in this view, Gestalt ethics and values have prominent places
in the problem-solving process. Skottun and Krüger [42]
note that Wertheimer and Lewin’s ideas were applied in
psychotherapy later.

Ohlsson’s restructuring theory is derived from the in-
tegration of Gestalt theory and the problem space frame-
work. A Gestalten is formed as a result of many pre-well-
formed structures in the mind. When structures are changed
into unbalanced structures and gaps (e.g., unsolved prob-
lems), restructuring occurs, meaning that the problem is
carefully analyzed and resolved. During the restructuring
process, a different way of seeing the problem is evolved,
meaning that people are able to anticipate the goal. When
any impasse happens, the person looks at the situation from
a different angle, a new restructuring occurs, the problem is
resolved, and a flash of insight appears. Passing through
these phases becomes possible through the description space
for a problem. *is means that, in the restructuring process,
a different way of seeing the problem from a different
perspective is provided [20, 43]. We can infer that, in the
Gestalt theory, forming a Gestalten is a cognitive activity that
resolves the problem.

Hadamard’s theory of scientific insight explains that an
insight occurs in distinct phases of preparation (an intense
effort to solve the problem), incubation (abandonment of the
problem for a while and conscious processing), illumination
(solution appears unexpectedly and suddenly), and verifi-
cation (verifying the solution) [20]. Simon’s theory of fa-
miliarization and selective forgetting integrates human
memory with information processing models of problem
solving. Based on the information processing models, a
human has a limited capacity of short-termmemory, and he/
she is able to restore up to seven items, one at a time. For this,
he/she forms chunks of familiar items such as letters, words,
sentences, and/or even phrases (called the familiarization
process). *is occurs consciously through heuristic search
within the problem space, then higher levels of structures are
constructed, and eventually, the chunks are restored in the
long-termmemory. If the problem happens to be beyond the
ability of the human, the problem is put aside, and structures
in the short-term memory would wane (called selective
forgetting). When later the person decides to solve the
problem, since the chunks still exist in the long-term
memory, they would help the person move toward the goal
faster than before. *en by combining the process of fa-
miliarization with the selective forgetting process, the
problem is solved in a different mode [20]. We see that these
theories explain how an insight occurs.

Analogy is an important phase in forming a scientific
theory. For instance, Archimedes’ analogy of his body with
king’s crown is a scientific analogy. In this respect, Dreis-
tadt’s analogy-based theory of insight is based on the human

making analogies of his own similar to the problem that he is
supposed to solve. Another theory is Hall’s framework for
analogy, in which reasoning by analogy has to map existing
structures. First, the person starts with an incomplete de-
scription of the vague and an incomplete target; then, he/she
retrieves the needed stuff from long-term memory (called
the recognition process); after that, he/she analyses and
evaluates the reasonability of the analogy. If the mapping is
acceptable, then he/she fills up the target description (called
the elaboration stage). For future use, he would restore the
successful and abstract version of the analogy (called the
consolidation process). In Gentner’s structure mapping
theory, strong analogies from the poor ones are made. *e
theory provides evaluation criteria for carrying out the
elaboration processes in three steps (disregarding the ob-
jects’ attributes, preserving the relationship between objects,
deciding on what attributes should be reserved and selected).
Winston’s theory of analogy focuses on different aspects of
the analogical reasoning processes on a hierarchical order,
meaning that each subtype reminds the earlier one in a
hierarchical manner. In Carbonell’s theory of derivational
analogy, the emphasis is on how a problem is indexed,
retrieved, and consolidated. In confronting with a new
problem, the choice is applying the weak problem-solving
methods (e.g., heuristic search or means-ends analysis), then
the usage of the acquired previous knowledge of the solu-
tions is integrated into solving the current problem, and if it
is not resolved, then different routes are found [20]. *e
main concept of the analogical theories was to derive an
analogy and, based on that analogy, solve the novel problem.

Besides theories of scientific insight, there are general
theories that are classified under the current theories of
insight. For instance, in the representational change theory,
when a person confronts a problem since the goal is already
known, the person compares it with similar problems of the
past experience, and the problem is solved. In the process, an
unconscious process steps in, and by generating alternative
strategies, an insight happens. If impasses happen, then
conscious concentration happens, which leads to new ideas
until the person solves the problem. *e dynamic constraint
theory (DCT) postulates that, in the problem-solving pro-
cesses, when the person puts aside the misleading heuristics,
at that moment, an insight happens.*emain assumption of
this theory is that the person may use inadequate and
misleading heuristics, meaning that an impasse is occurring.
When the person finds an appropriate heuristic, it means
that the insight is happening [43]. *e constraint theory
deals with ethics and values in its own way directly and
proposes what ought to be done or not to be done directly
[44]. *e criterion for satisfactory progress theory is a model
with two main components of searching for mechanism in
order to find the possible moves in the problem and
expanding the mechanism in order to discover novel moves
that are not available at the time of solving the problem [45].
*e fixation theory deals with putting aside the unwarranted
constraints, and as a result, a solution space is provided.
Associationistic theory talks about searching explicit and
implicit memories in parallel that may lead to many asso-
ciations. Evolutionary theory builds nonexisted associations.
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*rough evaluations, implicit associations are assessed and
selected by the explicit processes [38]. Michael Polanyi’s
theory of tacit knowledge explains that “we know more than
we can tell.” Although this theory is specifically on leaching
learning processes, it bears a philosophical approach
through using the central feature of intellectual passions,
values, and ethics [46–48]. *is model is integrated from
three models of the Gestalten concept of the part-whole, the
incorporative phenomenological existential or intentional
aspects of knowing of the action-guiding model, and the
inferences of the semiotic model. An “inference” happens
through understanding the reality and introducing the truth.
In this model, the integration process is not necessarily a
conscious phenomenon. *e semiotic model is Polanyi’s
main concept in developing hierarchical, logical, and on-
tological concepts [48]. Whatever theories define the sci-
entific insight, it is essentially a cognitive task that manifests
in a behavior called an insightful behavior [38, 39, 49, 50]. In
these theories, we see that the main idea is explaining how
the process of insight happens.

*ere is this claim that, without considering the com-
plexity and sophistication of theories of insight, we have to
have an operational definition of an insightful event, and we
have to define what constitutes the insightful event.
Depending on the situation, if the insightful event does not
verify the theory, in order to advocate the falsifiability, the
theory has to be revised and remodified [39]. Weisberg
emphasized that the definition of an insight should be
explained within the context of a theory [39]. Upon our
investigations, we found that some measures in scientific
thinking and scientific method are introduced [16, 19], but
there is not even one tool measuring the cognitive behavioral
scientific insight (CBSI) concept. Based on this notion, the
components of CBSI are elaborated as follows.

Problem solving is an essential part of the scientific
insight [21]. As individuals endeavor to solve problems, they
may arrive at clear and sudden solutions through insight
which is usually called the “Aha!” experience [51]. To solve a
problem, there is a need for intuition, inspiration, and
enthusiasm [52]. Allan and Chisholm [53] list many ethical
qualifications called global (universal) ethical qualifications,
including coping and communicating with the communities
that are racially, culturally, ethnically, and linguistically
diverse. *ey are respecting others, valorizing the deter-
minants views, thinking and analyzing in a reflective manner
to solve problems, continuously reviewing and improving
cultural competence at all levels of personal and professional
work, and advocating social justice.

Scientists make many decisions through evidence-
based materials, cause-effect principles [54], and higher
levels of thinking strategies called time management skills
[55]. A critical issue in scientific insight is self-creativity
being related to intelligence [36]. Intelligence (intelligent
behavior) is defined as an insight or behavior being con-
ducted in accordance with the structure of a given visual
field [56]. Creativity contains novelties and values [57].
Having curiosity, using rational methods, solving prob-
lems, creative novelty, being objective and having no biases,
and choosing the truth are the characteristics of individuals

with scientific insight [58]. Objectivity, imagination, and
learned adaptability are the scientific insight components as
well [59]. Scientific insight is respecting others, respecting
learning about knowledge, and applying that knowledge, in
other words, learning how to think scientifically [16]. *is
insight encompasses all the good qualities such as tolerance,
being humble, fairness, passion, and assertiveness [16, 60].
Comte, in his positivist view, suggests the theory of
progress concerning the overall advancement (progression)
of the human race [29]. Caputo [11] mentions that humans
need scientific knowledge in order to have empathy in
today’s world in dealing with difficulties. *ey need non-
personalized science synthesizing apathy and warmness to
make the world a better place to live in for all its human
inhabitants.

Obstacles happen in the lives of individuals at any
personal, cultural, social, economic, and/or political level
due to inadequate scientific thinking and not believing in a
CBSI. In today’s world, in order to solve many global ob-
stacles, there is a need to find ways to construct CBSIs and
measure them. Based on the literature, we noticed that the
main theme of the mentioned theories is explaining how an
insight and a scientific insight happen. *ey explain the
insightful phases and the mental processes that take place
during the insightful experience, but they do not explain the
scientific insight construct and its components. We also
realize that there is no specified model pertaining to the
cognitive behavioral characteristics of the scientific insight;
thus, we tried to have an operational definition and a
measure for the scientific insight; therefore, due to the
limited literature on this subject in educational psychology
in both conventional and Internet-based searching systems,
as a necessity, we designed a tool called cognitive behavioral
scientific insight questionnaire (CBSIQ). *us, the aims of
the present research are to answer the following research
questions:

(1) What is the definition of CBSI? Or in other words,
what are the comprising main factors and compo-
nents of the CBSIQ?

(2) Do the components of CBSIQ are confirmed in the
second analysis?

(3) Does the CBSIQ preserve the necessary validation,
and would it integrate its indices?

Our research is theoretically based on Gestalt because
our scientific insight is a cognitive act. We also advocate
Polanyi’s theory of tacit knowing because we put the em-
phasis on the teaching-learning process, morals, and explicit
domains of human knowledge. CBSIQ would be able to
diagnose people’s misleading behaviors; thus, our research is
based on the dynamic constraint theory as well.

2. Materials and Methods

*e present research uses a descriptive method of factorial
analysis kind. *e statistical population consisted of all
university faculty members of the main campus (N� 468).
To determine the sample size Farshchi’s [61] online sample
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size calculation with Cochran’s formula [(N: statistical
population; z: equal to 1.96; p� q� 0.50; d: permissible error
value (error value))] was used. *e software estimated the
sample size to be 211. *us, 211 faculty members were
recruited based on the stratified sampling method and
within each stratum using the simple random sampling
method. Eventually, only 205 members participated in
completing the questionnaires. In factor analysis, according
to Comrey and Lee [62], 205 seems to be a fair size.

*e age of faculty members ranged from 25 to 66 years
(M� 41.99, SD� 9.19); 61 (29.80%) of all faculties were fe-
males, and 144 (70.20%) of them were males with their
teaching experiences ranging from one year to 35.00 years
(M� 12.65; SD� 9.30). *e number and the percentages of
the faculties were 68 literature and humanities (71%), 9
veterinary medicine (4.4%), 19 mathematics and computer
(9.3%), 32 science (15.6%), 1 physical education (.5%), 27
engineering (13.2%), 9 economics (4.4%), 9 architecture
(4.4%), 23 agriculture (11.2%), and 5 being unknown (2.4%).

In order to gather the needed data, a researchers’ made
tool called CBSIQ was designed:

(1) According to the literature, 105 items of a CBSIQ
using a one-to-five-point Likert scale were devel-
oped. *en, CBSIQ was handed over to 10 faculty
members (with their consent) to determine the facial
validity. Reviewing the opinions led to discarding
some of the items.

(2) *en, the content validity was administrated using
the panel of experts (30 faculty members), and some
repetitive and vague concept items were discarded.

(3) *e necessary guidelines were provided in CBSIQ,
and the demographic information and completion of
the main items were requested. 205 faculty members
(with their consent) completed the CBSIQ.

(4) CBSIQs were gathered right after the completion,
and the CBSIQ was analyzed. *ose items that raised
the reliability of the tool were discarded.

(5) Although Chan and Luk [63] and Doron et al. [64]
allow a factor to be formed by two items, in order to
improve the CBSIQ further, two-item factors were
discarded and eventually, 33 items constituted the
CBSIQ.

(6) Using the exploratory factorial analysis (EFA), the
factors were extracted, and by referring to specialists
and educators, the factors were named.

(7) At the end, a confirmatory factorial analysis (EFC)
was conducted to confirm the CBSIQ extracted
factors.

2.1. Statistical Analyses. For descriptive statistics (such as
mean and standard deviation) and inferential statistics (such
as EFA), the IBM-Statistical Package for the Social Sciences
(IBM-SPSS) version 20 was used, and for CFA, the linear
structural relations 8 (LISREL-8) was used.

3. Results

Descriptive results of CBMSI distribution are presented in
Table 1. To explore the normality of data Kolmogor-
ov–Smirnov test (K–S test), Skewness and Kurtosis were
conducted, and the results are also shown in Table 1.

Based on Table 1, scientific thinking and applying sci-
entific methods has the highest mean of 83.81 with a
standard deviation of 14.69 (M� 83.81; SD� 14.69). *is
table also shows that none of the distributions were normal,
so the compute dialog of the SPSS scores of the factors was
applied to normalize the data.

Test of homogeneity of variances is presented in Table 2.
Eigenvalue is the measure for the explained variance

accounted by each factor (component), meaning that the
largest eigenvalue is the most important one [65]. Based on
Costa and Sarmento [66] andWipulanusat et al. [67] criteria,
only those factors that pertained to eigenvalues higher than
one were kept for interpretations.

*e results of the EFA, using Oblimin rotation, are
presented in Table 3.

Meyers et al. [68] consider 0.70 of KMO or above as
adequate and good values of showing multicollinearity and
highly significant chi-squared (χ2) outcomes. Costa and
Sarmento [66] consider the KMO of 0.90 to 1.00 to be better
measures.

Table 4 shows the sampling adequacy of KMO and
Bartlett’s measures.

Based on Table 4, the KMO indicates a high value.
Bartlett’s test of sphericity shows that the factorial analysis is
reliable and the factors are related to one another signifi-
cantly (χ2 � 4768.67, df� 528, and sig� 0.0001). *us, it was
concluded that the conditions for executing factorial ana-
lyses were reliable.

*e scree test would identify the correct number of
factors and its suitability for having a sense of the number of
factors [69]. *e communalities represent the relationship
between each item and all other items [65]. Figure 1 shows
the scree plot showing the directions of the three adequate
factors.

Figure 1 is the scree plot that shows the 33 items of the
directions of the adequate three factors.

Results of the Oblimin factorial rotation are presented in
Table 5.p≤ 0.0001.

Table 6 shows that the assumption of reasonable linearity
between factors and the assumption of not having any
multicollinearity is met.

*e composite reliability measures all factors’ internal
reliabilities (or internal consistency) [67]. For this, the ac-
quired Cronbach’s alpha value should be greater than 0.70
([63], Cronbach [70]). For factor reliabilities, their R2 values
should be greater than 0.50; their factor weights should be
significant; the AVE should exceed 0.50 and greater than the
error variances (meaning that the convergent validity is
fairly good) [67]. Raykov and Marcoulides [71] specifically
note that “t value is greater than +2 or less than –2, the
parameter is referred to as significant at the used significance
level (typically 0.05)” (p. 33).
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Table 1: Descriptive results of the CBSIQ distribution and factors’ test of normality.

Factor Min. Max. M SD Skewness Kurtosis Statistic Sig.
Scientific thinking and applying scientific methods 39.00 110.00 83.81 14.69 −0.51 0.28 0.07 0.01
Scientific moral and commitment 13.00 35.00 25.54 4.84 0.004 −0.64 0.08 0.001
Speaking in scientific terms 3.00 10.00 7.58 1.44 −0.42 −0.41 0.15 0.0001

Table 2: Results of CBSIQ factors testing the homogeneity of variances.

Factor Levene statistic df1 df2 Sig.
Scientific thinking and applying scientific methods 0.10 1 200 0.75
Scientific moral and commitment 0.07 1 201 0.78
Speaking in scientific terms 0.008 1 203 0.92
Data in Table 2 show that the factors are homogeneous.

Table 3: Eigenvalue, explained, and accumulated percentage of explained variances.

Factors Eigenvalue % of explained variance Accumulated percentage of explained variance
Scientific thinking and applying scientific methods 16.99 51.49 51.49
Scientific moral and commitment 1.69 5.15 56.64
Speaking in scientific terms 1.30 3.94 60.58
Table 3 shows that the extraction of three main factors accounts for 60.58% of the common variance.

Table 4: KMO and Bartlett’s test using EFA.

Kaiser–Meyer–Olkin measure of sampling adequacy 0.96

Bartlett’s test of sphericity
Approx. χ2 4768.67

df 528
Sig. 0.0001
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Figure 1: *e scree plot and the directions of the factors.
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Results of CFA, the latent factor relationships
and their indicator (item) evaluations are shown in
Table 7.

Based on Table 7, the t value for all items is above 2
(t > 2), meaning that all relationships are significant and
the model pertains to a good fit. Results of CFA confirmed
the same three factors. Since the value of Cronbach’s alpha
exceeds 0.70, the CBSIQ has satisfactory internal
reliability.

*e heterotrait-monotrait ratio of correlations (HTMT)
is a new way of estimating discriminant (divergent) validity
than the traditional ones. In HTMT, the discriminant val-
idity of each factor is compared with the validity of another
one through two-by-two cross-loadings [72]. According to

Table 5: Results of EFA.

Factors (scales) Items Communalities 1 2 3

Scientific thinking and applying
scientific methods

1 In supporting discussions and investigations, they use the
latest scientific sources 0.59 0.67

2 In discussions and solving problems, they apply scientific
methods 0.53 0.60

3 *ey are precise and accurate 0.56 0.68
4 *ey think about their environment with careful thought 0.50 0.46
5 *ey value time and save time 0.60 0.78
6 *ey encourage individuals in conducting research 0.55 0.68

7 *ey use computers and other advanced instruments when
doing research 0.46 0.77

8 *ey have the optimum ability in using time and its
management 0.76 0.96

9 Having skills in self-creativity 0.53 0.73

10 *ey have intuition, inspiration, and creative minds (being
novel and nurturing new ideas) 0.55 0.66

11 *ey think comprehensively and have broad perspectives 0.62 0.73

12 *ey always update their knowledge with the latest
advancements 0.66 0.83

13 *ey advocate the justice 0.62 0.48
14 *ey are rational and do not make decisions impulsively 0.59 0.55
15 *ey are objective (lack of subjective judgment) 0.68 0.63
16 *ey look for causes 0.71 0.70
17 *ey act assertively instead of merely talk 0.64 0.68

18 *ey provide an environment for experimentation and
thinking 0.71 0.74

19 *ey are eager to solve the scientific, social, and emotional
problems of individuals 0.52 0.58

20 *ey enjoy reading 0.64 0.73

Scientific moral and commitment

21 *ey avoid being superficial 0.58 00.53

22 If they do not know something, they confess to their lack of
knowledge 0.56 00.61

23 In their everyday life, they consider other people’s
perspectives 0.58 00.75

24 In their life affairs, they set thinking about the relationships
among phenomena 0.56 00.50

25 *ey have the essential flexibilities 0.75 00.91
26 *ey avoid fury 0.60 00.63
27 *ey are without bias 0.68 00.60
28 *ey have morality and commitment 0.53 00.52
29 *ey are enthusiastic 0.50 00.34

Speaking in scientific terms

30 *ey behave and solve problems with compromises 0.55 55
31 *ey are assertive in talking 0.61 0.56
32 *ey do not interrupt other individuals’ talks 0.64 0.52

33 *ey do not have any sexual, cultural, racial, and/or ethnical
prejudices 0.51 0.58

Average communality 0.57
Table 5 shows that there are three extracted factors.

Table 6: Matrix of factorial correlations.

Factor 1 2 3

1 Scientific thinking and applying scientific
methods 1

2 Scientific moral and commitment 0.78 1
3 Speaking in scientific terms 0.73 0.57 1
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Gold et al. [73] and Teo et al. [74], for a construct with a
reasonable validity, HTMT should be lower than 0.90.

In Table 8, the two-by-two factor comparisons using
HTMT are shown.

In Table 8, since all of the HTMT estimates are lower
than 0.90, it is concluded that there is a discriminant validity
among the three factors. In accordance with the significance
of factor weights (greater than 0.70), the convergent validity
is confirmed, too.

In CFA, for confirming the convergent validity, there are
some indices [65, 67, 75, 76].

To ensure the fit model, the fit indices were estimated,
and the results are presented in Table 9.

Table 9 shows that the model has relatively good fit
indices (χ2 �1227.54; df� 429, p � 0.0001, χ2/df� 2.86,
RMSEA� 0.089, GFI� 0.90, AGFI� 0.89, NFI� 0.95,
IFI� 0.97, and CFI� 0.097).

4. Discussion

To answer the first question of the research, based on all the
aforementioned characteristics, CBSI is defined as a belief
and as a commitment to science, to self, and to the global

humanities in sustaining the ethics, truth, values, and sci-
entific methods in all its aspects in order to treat self and
others in the most respectful and the humane ways with no
sexual, cultural, racial, and/or ethnical prejudices. CBSIQ is
constituted of three factors of scientific thinking and ap-
plying scientific methods, scientific moral and commitment,
and speaking in scientific terms. In the second analysis, the
CBSIQ is confirmed to have three factors. Even one measure
has not been found to investigate the CBSIQ. Ethics, values,
and truth are the key and core solutions that are the core
issues in Gestalt [40, 41]. In Polanyi’s theory, since tacit
knowledge is highly personal and context-specific and has its
roots in the personal experiences of the people, it deals with
ethics, truth, and values [42]. *e constraint theory takes
ethical issues into consideration and determines what ought

Table 7: Results of CFA and evaluation of indicators.

Factor Indicator
(item)

Standardized
quotient

t
value R2 Composite

validity AVE Reliability Global
reliability

Scientific thinking and applying
scientific methods

1 0.80 11.25 0.65 0.98 0.62 0.96 0.97
2 0.75 11.01 0.57
3 0.74 10.94 0.52
4 0.78 11.63 0.59
5 0.71 10.31 0.54
6 0.61 11.98 0.79
7 0.59 8.12 0.34
8 0.80 12.30 0.68
9 0.70 10.21 0.53
10 0.77 11.62 0.60
11 0.83 12.95 0.71
12 0.82 12.61 0.67
13 0.77 11.51 0.58
14 0.78 11.77 0.60
15 0.86 13.58 0.73
16 0.88 14.15 0.77
17 0.86 13.64 0.76
18 0.86 13.64 0.76
19 0.72 10.44 0.50
20 0.87 13.92 0.72

Scientific moral and commitment

21 0.69 9.90 0.42 0.98 0.53 0.89
22 0.74 10.66 0.53
23 0.71 10.01 0.54
24 0.76 11.59 0.56
25 0.81 12.26 0.68
26 0.64 9.04 0.40
27 0.83 12.80 0.73
28 0.72 10.83 0.43
29 0.68 9.44 0.42

Speaking in scientific terms

30 0.72 10.38 0.52 0.96 0.52 0.78
31 0.76 11.26 0.57
32 0.76 11.41 0.63
33 0.64 8.78 0.39

Table 8: HTMT for comparing two-by-two factors.

Factor 1 2 3

1 Scientific thinking and applying scientific
methods ∗

2 Scientific moral and commitment 0.86 ∗
3 Speaking in scientific terms 0.85 0.77 ∗
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to and what ought not to be done [44]. *us, CBSIQ is in
concordance with Polanyi’s beliefs and emotions and the
constraint theory in dealing with science.

To answer the second question of the research, the
CBSIQ is confirmed to have three factors. To justify the
CBSIQ development, there are some obstacles in many
societies. Anastopoulou et al. [60] recall them as short-
mindedness, prejudice, dogmatism, lack of looking at the
issues from different perspectives in terms of information
and sources, impulsive judgments in confronting with other
individuals’ perspectives and opinions, and diminishing the
questioning spirit, specifically among youngsters about
science, society, and the world’s problems. Surely, in these
kinds of circumstances, in confronting with problems, the
process of progression and development of the society will
suffer; individuals will show less strength; and their reactions
will not be based on analysis, wisdom, cognition, and
awareness. King et al. [40] and Skottun and Krüger [42]
mention that the Gestalt therapy is an extensive method for
resolving people’s emotional problems, helping people to
solve their daily life obstacles and their emotional problems.

Scientific thinking cannot be acquired unless learners
become mature and earn enough experience in sciences [19].
When individuals learn something, it is expected that this
awareness will cause a change in their behaviors. *us, it is
expected that scientists and scientific earnings would make
many changes in individuals’ thoughts and lifestyles. In other
words, people expect many things from knowledgeable in-
dividuals that they may not normally expect from common
people [25]. Polanyi believes that his tacit theory of knowledge
offers an objective truth and a belief in universality [46].

In general, due to the observations, it has become ob-
vious that morality is very significant in man’s scientific
insight. Without a doubt, no one is content with what he/she
has, and no one stops at or bounds himself/herself to any
limitations. But all believe in values. Values such as dignity
and truth [34]. Polanyi in his theory of knowledge deeply
believes in the universality of knowledge, morality, and
respect for the truth [46].

To answer the third question of the research, it can be
said that the CBSIQ is a valid model. For these purposes, at
first, after investigating many related sources, items of sci-
entific insight were identified. *en by using the proper
statistical techniques, the main items of the scientific insight
were determined, and based on the results of the EFA,
CBSIQ was categorized into 33 items with three main
extracted factors. Overall, CBSIQ is valid, and it contains
relatively good fit indices.

5. Conclusion

*e purpose of the present study was to define CBSI, design
CBSIQ, and diagnose its factors and its validation. Although

even one measure has not been found to investigate the
scientific insight, we reached a definition and ameasurement
of a more elaborated concept of the scientific insight called
cognitive behavioral scientific insight (CBSI), and we also
designed a tool to measure CBSI named cognitive behavioral
scientific insight questionnaire (CBSIQ). *e CBSIQ is a
valid model. Overall, it is concluded that the integrated
model is valid with relatively good fit indices. We have
concluded that scientific insight is scientific thinking and
thinking style. It is an attitude affecting individuals’ way of
life, beliefs, and acts. Having a scientific way of thinking
would help people to be different from other members of
their societies. *is insight would help people to be kept
away from any kind of prejudices in terms of gender, culture,
race, and/or ethnics. *e scientific insight would help people
to be rational, assertive, considerate, and open to gaining
new experience and help them live in justice. Eventually, the
CBSIQ is a valid and reliable instrument to measure all the
mentioned qualities.

5.1. Implications and Suggestions. Findings on CBSIQ in the
present research are novel. *e concepts are subjective, but
the methodology is objective. *us, both the positivism and
postpositivism views are integrated, and CBSIQ findings
have contributed to enhancing literature on scientific in-
sight. It also has practical implications for schools and higher
institutions. In order to reinforce the scientific insight, the
CBSIQ provides key factors acting as a framework in ex-
ploring the concept empirically. *e researchers, educa-
tional psychologists, and/or all educational practitioners can
use the CBSIQ in conducting researches and detecting in-
dividuals’ views in order to ameliorate peoples’ life chal-
lenges. *e CBSI can be a good remedy in resolving cultural
and social problems. CBSI can work as a framework to
design instructional packages in teaching people how to
think and solve their problems with insightful and scientific
approaches. *erefore, CBSIQ has the capability to function
as a useful tool in helping learners, educators, and therapists.

5.2. Limitations. *e sample was limited to university fac-
ulty members of a specific culture. We did not control the
gender, age, and years of faculty teaching experiences. It is
suggested to conduct similar researches on different samples
with different races and cultures in different settings. It is
recommended to design a CBSIQ instructional package and
examine its effectiveness in resolving cultural and social
problems.

Data Availability

*e data used to support the findings of this study are in-
cluded within the supplementary information files.

Table 9: Indices of model fit indices and the estimated CFI indices.
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