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Abstract:

• This article studies and compares the situation of data literacy of students and graduates in
the field of knowledge and information science who are working as librarians or
specialists in libraries and information departments in Iran. We review graduates' and
students’ data literacy through a questionnaire consisted of 4 sections and 24 questions
designed by Oguguo et al. (2020). This study shows that despite the importance of data
literacy skills such as data collection, hypothesis statements, data visualization, and
interpretation, Ph.D. students, and Masters and Ph.D. graduates do not seem to have
sufficient data analysis skills. Findings show that librarians are highly skilled in the
components of data collection, hypotheses and problem statement, data visualization, and
interpretation. However, they are at a moderate level in data analysis. Therefore, it is
recommended that data literacy workshops for graduate students and postgraduate and
doctoral graduates be held regularly to help them acquire the necessary skills for data
literacy. Teaching data literacy skills is one of the current challenges in the field of
librarianship. The development of data literacy skills requires the policy-making of the
Information Science and Science Planning Committee of Iran and the approval of related
topics and curricula.



Introduction: 

• Gartner (2019) defines "data literacy as the ability to read, write, and
communicate data in context, including understanding the sources and
structure of the data, methods and analytical techniques used, and the ability
to describe and interpret the data." Data literacy skills are important to
employees in all parts of a company and are not limited to data scientists,
data analysts, or specialized business intelligence positions. To meet the
modern needs of libraries in the new age, librarians entering libraries must
be literate in working with data for a variety of purposes. However, research
shows that more training and preparation is needed. A review of the bread
literature reveals limited research has been done on the data literacy of
librarians and information professionals. . The insights gained from such an
exploration will help identify the abilities and skills of librarianship students
and graduates in the organization with data, play new roles, and develop the
role of libraries in the community.



• According to the Gartner Annual Chief Data Officer Survey, the
second-biggest internal barrier to success is poor data literacy. Gartner
expects that, by 2020, 80% of organizations will initiate deliberate
competency development in the field of data literacy to overcome
extreme deficiencies. By 2020, 50% of organizations will lack
sufficient AI and data literacy skills to achieve business value. As
organizations become more data-driven, poor data literacy will
become an inhibitor to growth.



• Therefore, the purpose of this study is to evaluate the data literacy of
students and graduates in the field of knowledge and information
science (librarianship and information) in Iran. The respondents of this
research are in charge of tasks in libraries and information departments
in different organizations. Thus, as Gartner states the importance of
data literacy is considerable in organizations.



Research questions

• In this research, the researcher seeks to examine each of these 
questions using a standard data literacy questionnaire.

• What is the average level of data literacy skills of the respondents in 
each of the components?

• What is the relationship between respondents' data literacy skills and 
their gender?

• What is the relationship between respondents' data literacy skills and 
their degree?

• What is the relationship between respondents' data literacy skills and 
their age?



Methodology

• The research is a descriptive survey based on a questionnaire which 
has been designed and applied in Oguguo et al. (2020) in their 
research. The total statistical population of the study was 248 people 
and was divided into three groups. The first group consisted of 50 
Ph.D. students, the second group consisted of 35 Ph.D. graduates, and 
the third group consisted of 163 Masters. In this study, a questionnaire 
was distributed to the entire statistical population using the census 
method. The table below shows the demographic information of the 
respondents



Data collecting tool:

• The data collection tool was a questionnaire which has been designed
and applied in Oguguo et al. (2020) in their research. This
questionnaire was composed of 24 items in the 5 Likert scale (strongly
agree, agree, have no opinion, disagree, and strongly disagree) to
assess the data literacy components of the respondents. The scores of
the options were such that for the option I totally agree 5 points, I
agree 4, I have no opinion 3, I disagree 2 and I strongly disagree 1.
Cronbach's alpha test was also used to evaluate the reliability of the
measurement tool. The obtained alpha value was equal to 0.94. The
obtained alpha value showed that the reliability of the measurement
tool is very appropriate and approved.



• One of the most important methods of determining the validity of a
structure is factor analysis. In general, in performing factor analysis,
two tests of Kaiser-Meyer-Olkin Measure of Sampling Adequacy
(KMO) and Bartlett's Test of Sphericity are used, both of which show
whether the data are suitable for factor analysis or not. The following
tables show the results of the values obtained from the factor analysis
test, which includes the amount of KMO and Bartlett



Data analyzing method

• The mean and standard deviation tests were used to assess the data
literacy of the items. The mean of the items was measured based on
three reference score ranges: low (1-2.59), medium (2.6-3.59), and
high (3.6-5). Also, t-test and analysis of variance (ANOVA) were used
to test the research hypotheses.

•



Results

• Q1: What is the average level of data literacy skills of the 
respondents in each of the components?

Components Items N Mea

n

Std. 

Deviat

ion

Decis

ion

Collecting data Before searching for information, I 

will clearly define the search terms.

241 4.19 0.990 High

I use my professional skills to 

download information from 

websites.

248 3.89 1.117 High

I have the ability to combine 

information related to research 

work.

248 3.81 1.31 High

I have the ability to convert data 

from one format or file to another 

format or file.

248 3.87 1.103 High

To avoid errors, I can carefully 248 3.69 1.139 High



Hypotheses and problem statement I present the research hypotheses 

correctly.

248 3.58 1.171 Medi

um

I ask research questions correctly. 248 3.68 1.145 High

I correctly state the research problem 

and research goals.

248 3.83 1.191 High

Mean of hypotheses and problem 

statement

248 3.70 1.03 High 



Data analysis I have the ability to choose the right tool or technique 

to analyze and review data.

248 3.54 1.29 Medium

I can test statistical hypotheses correctly. 248 3.38 1.29 Medium

I have the ability to categorize data. 248 3.63 1.28 High 

I can label variables in SPSS software properly. 248 3.60 1.30 High 

I have the ability to encode data in statistical software 

and packages.

248 3.45 1.37 Medium

I can analyze the data using different software. 248 3.38 1.37 Medium

To analyze data from different sources, I know the 

appropriate methods of analysis.

248 3.71 1.29 High 

Mean of Data analysis 248 3.53 1.11 Medium



Visualize data and its interpret I can create meaningful graphical 

representations of data.

248 3.61 1.36 High

I can create meaningful tables to organize 

and visually present data.

248 3.62 1.34 High

I adhere to ethical principles in the use 

and application of data.

248 3.98 1.21 High

I can compare the results of data analysis 

with other findings.

248 3.90 1.22 High

I can show the information in different 

tables and graphs.

248 3.90 1.24 High

I can design slides to present in 

PowerPoint software.

248 4.18 1.16 High

I can interpret the results of data 

analysis.

248 4.11 1.15 High

I can discuss enough of each of my 

research findings.

248 4.08 1.13 High

I have the ability to write and report my 

research findings in a professional 

manner.

248 4.11 1.12 High

Mean of Visualize data and its interpret 248 3.94 0.981 High

Respondents' data literacy skills: Mean = 3.78 and SD = 0.793

Key: Low Data Literacy Skills = (1-2.59), Medium Data

Literacy Skills = (2.6-3.59), High Data Literacy Skills = (3.6-5)



Q2: What is the relationship between respondents' 
data literacy skills and their gender?

t-test for Equality 

or means

Levene's Test for 

Equality of Variances

Mean

Difference

Women Men

Sig.(2-

tailed)

t Sig.(2-

tailed)

F

0/15

Std. 

Deviation

Mean N Std. 

Deviation

Mean N

0.144 -1.466 0.540 0.376 0.792 3.71 132 0.788 3.86 116



Q3: What is the relationship between respondents' 
data literacy skills and their degree?

SDMeanNEducation Group

0.7803.70163Masters

0.7623.9135PhD

0.8383.9250PhD Students

0.7923.78248Total

group

Sig.FMean 

Square

dfSum of SquaresSource of Variation

0.0045.9371.20732.415Between Groups

0.623245152.724Within Groups

248155.139Total



Results of the Scheffe’s post Hoc test Multiple Comparison on the 
effect of educational group on respondents' data literacy skills

(I). Education Level (J). Education Level Mean Difference (I-J) Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

Masters PhD -0.20639 0.14231 0.001 -0.5569 0.1441

Student of PhD -0.21806 0.12975 0.000 -0.5276 0.1115

PhD Masters 0.20639 0.14231 0.001 -0.1441 0.5569

Student of PhD -0.00166 0.17144 0.278 -0.4239 0.4206

Student of PhD Masters 0.21806 0.12975 0.000 -0.1115 0.5276

PhD 0.00166 0.17144 0.278 -0.4206 0.4239



Q4: What is the relationship between respondents' data literacy 

skills and their age?

SDMeanNAge Group

0.7943.553220-30

0.8073.7712931-40

0.7513.845841-50

0.8153.861651-60

0.7933.76235Total

Source of Variation Sum of Squares df Mean Square F Sig.

Between Groups 1.955 4 0.652 1.036 0.377

Within Groups 145.249 231 0.629

Total 147.204 235

Table 9puorg ega yb stnednopser fo sisylana ycaretil atad fo stluseR .



Conclusion 

• the data literacy skills are related to "correctly proposing research
hypotheses, choosing the right tool or technique for analysis, testing
research hypotheses correctly, coding data correctly and analyzing
them is at the intermediate level (2.6-3.59). The average skill of other
items is in the range of high data literacy skills (3.5-6.6). Respondents
have the most skills in data collection components (89 / 3 = Mean, SD
= 0.849), hypotheses (Mean = 3.70, SD = 1.03), and data visualization
(Mean = 3.94, SD = 0.981), but in the data analysis component. The
level of their skills is at an average level (Mean = 3.53, SD = 1.11)
.The average of the total data literacy skills of the respondents is equal
to (Mean = 3.78 and SD = 0.793).



• The literacy status of librarians is moderate, with a summary of these findings showing
that librarians are highly skilled in the components of data collection, hypothesis and
problem expression, data visualization and interpretation, but in data analysis. Are in the
intermediate level and in the components related to this part They need the ability to test
the statistical hypotheses, to classify and label the data, to code and analyze, and finally to
use the appropriate methods in performing the data, by choosing the appropriate tool or
technique for analyzing the data. These findings also showed that graduates and doctoral
students have higher data visualization and interpretation skills compared to the data
analysis component. This is similar to the results of Carlson et al. (2015). In fact, this
finding reflects librarians' higher understanding of the concepts of illustration than data
analysis. In general, it was found that graduate students and doctoral graduates have poor
data literacy levels. This result means that although graduate students can search for
information, their skills in data analysis are not at a good level. It is necessary to hold
appropriate training courses for librarians with these skills. Due to the nature of their
field, librarians have high skills in data collection and acquisition, hypothesizing and
visualizing data. But to make the most of these skills, it is necessary to learn the necessary
skills in the field of data analysis.



• There is a difference between the mean scores of respondents' data
literacy skills between men and women. Therefore, it can be
concluded that in the present study, there is no significant relationship
between respondents' data literacy skills and their gender. In fact,
gender (male or female) has no effect on data literacy skills, and both
are on the same level in terms of data literacy skills. This result is
contrary to the results of Oguguoet et al.'s (2020) study which
concluded that the rate of data literacy is higher in men than women



• the average data literacy of Ph.D. students with 3.92 is higher than that of
postgraduates and Ph.D. graduates with 3.91. Graduates with a master's
degree with 3.70 also have the lowest average data literacy. To find out the
differences between the study groups, the results of Scheff s post Hoc test
Multiple Comparison were performed. The level of significance between
the group of Ph.D. graduates and the group of Ph.D. students (sig = 0.278)
is at an undesirable significance level and is not significant (P> 0.05).
Therefore, it can be said that there is no difference between the data literacy
skills of Ph.D. students and the group of Ph.D. graduates, and the data
literacy skills are the same in both groups and at the same level. Ph.D.
students and Ph.D. graduates are the same in terms of data literacy skills
and are indistinguishable from each other. However, postgraduates have the
lowest averages, indicating their strong need for knowledge in various
components of data literacy




