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Background: Cognitive science is an interdisciplinary field whose methodology is less developed in
the form of books or independent articles and there are many problems in its methodological field.
Aims: The aim of this research was to study the methodological content and statistical analysis of
articles related to cognitive sciences.

Methods: The articles were examined by content analysis method. The study population is all the
articles related to the field of cognitive sciences that have been indexed in the ranking website of
scientific journals in 2016 and the sampling method is purposeful. In order to classify the techniques
and methods adopted from content analysis, a square matrix related to these techniques was provided
to 7 experts in the field of cognitive science methodology and they were asked to rate their views on
the similarity of each of these techniques and methods on a scale of 100 points. The mean score
obtained from these matrices was entered into R software as similarity matrix with the aim of
discovering clusters, The Fruchterman-Ringold algorithm was used to visualize the relationship
between the different techniques.

Results: Content analysis of articles and inclusion of related keywords in the coding sheet led to a
list of statistical methods. The graph obtained from the network of conections between statistical
techniques and methods with significant distances was drawn (p<0.001).

Conclusion: Close-up techniques in the resulting graph were examined in detail and finally the
methods used to analyze cognitive data in 17 clusters were introduced, the main purpose of the
techniques used in each cluster was determined and research on how to select these techniques was
suggested.
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Introduction

Cognitive science is an interdisciplinary field that
encompasses a variety of content domains. This
science examines the nature of mental activities (such
as thinking) and the processes that make these
activities possible (Ashmen & Conway, 1997). Study
methods and analysis techniques are different in the
subfields of cognitive sciences. Despite the increasing
development of cognitive sciences and the interest of
many students in various fields in this emerging field,
there are many problems in the field of research
methodology. Cognitive science methodology is less
developed in the form of books or independent
articles than other fields. Journals are the main
framework of research activities that provide a
structure for the connection between different ideas,
experiences and theories. Researchers in the field of
cognitive sciences have published articles in various
journals, Content analysis of important journal
articles can give relatively accurate insights to
students and researchers in a field and be a route map
for next researches (Tahamtan & et al., 2014)
content analysis is a research technique used to make
replicable and valid inferences by interpreting and
coding textual material. In the content analysis
method, the text is classified and it is possible to
summarize a large amount of information available in
different sources. The aim of this study is to analyze
the content of articles published in reputable journals
in this field of research, in order to classify the
methods used in these articles.

Method

In this study, the content of selected journal articles
was reviewed using content analysis methodology.
The study population is all articles related to the field
of cognitive sciences that have been indexed in the
ranking website of scientific journals in 2016 (499
journals and 2778 articles).and the sampling method
is purposeful. After determining the titles of the
articles, the researcher referred to the website of each
journal and read the abstracts and keywords of each
journal from the archive. Articles containing
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methodological keywords in their abstracts were
carefully reviewed and words related to statistical
techniques were added to the coding sheet. In order to
classify the techniques and methods adopted from
content analysis, a square matrix related to these
techniques was provided to 7 experts in the field of
cognitive science methodology and they were asked
to rate their views on the similarity of each of these
techniques and methods on a scale of 100 points. The
mean score obtained from these matrices was entered
into R software as similarity matrix with the aim of
discovering clusters, The Fruchterman-Ringold
algorithm was used to visualize the relationship
between the different techniques.

Results

In a search of 27 schematic domains, three domains
were selected under the headings of neuroscience,
psychology, and other related fields and from 313
specific classes, the categories of cognitive
neuroscience, behavioral neuroscience,
developmental  neuroscience,  neuropsychology,
physiological psychology, experimental psychology,
cognitive  psychology, and another related
categorieses were selected. Preliminary analysis after
reading the main articles and inserting the relevant
keywords in the coding sheet led to a list of statistical
methods. The frequency distribution of these
keywords was determined and finally, 79 statistical
techniques were extracted. Descriptive analyzes and
general linear modeling techniques were the most
common among other techniques. In order to classify
the extracted techniques and methods, the opinions of
experts in the field of cognitive science methodology
were used. A network of connections between
different techniques and statistical methods was
drawn using the Fruchterman-Ringold algorithm and
the desired clusters were extracted. The graph of this
algorithm is shown in Figure 1.
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Figure 1. Network map of internal relationship between different statistical techniques used in cognitive sciences

Conclusion

To identify the clusters, each of the adjacent
techniques in the map was analyzed and carefully
examined the content and finally, the methods used to
analyze cognitive data in 17 clusters were introduced.
As a final result, the researchers, with the help of
experts in the field of statistics and cognitive sciences,
named different clusters based on the techniques of
each of them. Classification of different methods and
techniques of cognitive domain data analysis, based
on the content analysis of the mentioned articles are:
descriptive  statistics, analysis of variance
components, regression, uncovering and techniques
of exploratory and confirmatory factors, study of
Frequency data, hierarchical models, resampling
methods, bayesian methods, point process analysis,

cognitive modeling, computational modeling, feature
selection, clustering, revolution algorithm, machine
learning, stochastic processes and stochastic
processes.
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