Zayed University

ZU Scholars

All Works

1-2-2020

Reforming Undergraduate Statistics Education in the Arab World
in the Era of Information

Rafiq Hijazi
Zayed University, rafig.hijazi@zu.ac.ae

Ibrahim Alfaki
United Arab Emirates University

Follow this and additional works at: https://zuscholars.zu.ac.ae/works

6‘ Part of the Education Commons

Recommended Citation

Hijazi, Rafig and Alfaki, Ibrahim, "Reforming Undergraduate Statistics Education in the Arab World in the
Era of Information" (2020). All Works. 2904.

https://zuscholars.zu.ac.ae/works/2904

This Article is brought to you for free and open access by ZU Scholars. It has been accepted for inclusion in All
Works by an authorized administrator of ZU Scholars. For more information, please contact scholars@zu.ac.ae.


https://zuscholars.zu.ac.ae/
https://zuscholars.zu.ac.ae/works
https://zuscholars.zu.ac.ae/works?utm_source=zuscholars.zu.ac.ae%2Fworks%2F2904&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/784?utm_source=zuscholars.zu.ac.ae%2Fworks%2F2904&utm_medium=PDF&utm_campaign=PDFCoverPages
https://zuscholars.zu.ac.ae/works/2904?utm_source=zuscholars.zu.ac.ae%2Fworks%2F2904&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholars@zu.ac.ae

Taylor & Francis
Taylor & Francis Group

. Journal of Statistics Education

"Education

ISSN: (Print) 1069-1898 (Online) Journal homepage: https://www.tandfonline.com/loi/ujse20

Reforming Undergraduate Statistics Education in
the Arab World in the Era of Information

Rafiq Hijazi & Ibrahim Alfaki

To cite this article: Rafiq Hijazi & lbrahim Alfaki (2020) Reforming Undergraduate Statistics
Education in the Arab World in the Era of Information, Journal of Statistics Education, 28:1, 75-88,
DOI: 10.1080/10691898.2019.1705943

To link to this article: https://doi.org/10.1080/10691898.2019.1705943

© 2020 The Author(s). Published with
license by Taylor and Francis Group, LLC

@ Published online: 03 Feb 2020.

N
C)/ Submit your article to this journal &

||I| Article views: 806

A
& View related articles '

oy

(&) View Crossmark data &'

CrossMark

@ Citing articles: 1 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=ujse21


https://www.tandfonline.com/action/journalInformation?journalCode=ujse21
https://www.tandfonline.com/loi/ujse20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10691898.2019.1705943
https://doi.org/10.1080/10691898.2019.1705943
https://www.tandfonline.com/action/authorSubmission?journalCode=ujse21&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ujse21&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/10691898.2019.1705943
https://www.tandfonline.com/doi/mlt/10.1080/10691898.2019.1705943
http://crossmark.crossref.org/dialog/?doi=10.1080/10691898.2019.1705943&domain=pdf&date_stamp=2020-02-03
http://crossmark.crossref.org/dialog/?doi=10.1080/10691898.2019.1705943&domain=pdf&date_stamp=2020-02-03
https://www.tandfonline.com/doi/citedby/10.1080/10691898.2019.1705943#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/10691898.2019.1705943#tabModule

JOURNAL OF STATISTICS EDUCATION
2020, VOL. 28, NO. 1, 75-88
https://doi.org/10.1080/10691898.2019.1705943

Taylor & Francis
Taylor &Francis Group

3 OPEN ACCESS

‘ W) Check for updates ‘

Reforming Undergraduate Statistics Education in the Arab World in the Era of

Information

Rafiq Hijazi®® and Ibrahim Alfaki®

aDepartment of Mathematics and Statistics, College of Natural and Health Sciences, Zayed University, Abu Dhabi, United Arab Emirates; >Department of
Analytics in the Digital Era, College of Business and Economics, United Arab Emirates University, Al Ain, United Arab Emirates

ABSTRACT

This article is the first to thoroughly investigate the state of undergraduate statistics education in the Arab
world. It discusses evidence with respect to the quality of education in general and statistics education
in particular. Based on a survey of statistics programs in Arab universities, several issues pertaining to
curriculum structure, pedagogical practices, and matching learning outcomes with labor market needs

KEYWORDS

Arab world; ASA curriculum
guidelines; Statistics
education; Undergraduate
statistics programs

are discussed. The survey results reveal a gap between the undergraduate statistics programs in Arab
universities and the international curriculum guidelines. This gap signals the urgent need for reforming
and enhancing statistics education to address the needs of the labor market in this era of information.
Recommendations and strategic reforms based on best international practices are outlined.

1. Introduction

Over the past few decades, statistics education has received
considerable attention worldwide, particularly in the western
countries. Tremendous efforts have been directed to strength-
ening the visibility of statistics as a discipline and promoting
undergraduate statistics programs (Higgins 1999; Bryce 2002).
As a result, curriculum guidelines for undergraduate programs
in statistical science were proposed and approved by the Amer-
ican Statistical Association (ASA) early in the 21st century
(Bryce et al. 2001; Cannon et al. 2002). To address the expected
employability skills of graduates, the ASA guidelines empha-
size five core skills: statistical, mathematical, nonmathematical,
computer, and substantive skills (Bryce et al. 2001).

Since then, demand for statisticians has steadily grown
worldwide due to the greater appreciation for the role of statis-
tics among business, government, and nonprofit organizations
and to the rise of the new emerging fields of big data, data
analytics, and data science (Kollipara 2014; ASA 2016). Overall
employment for statisticians in the United States grew by 54%
between 2000 and 2016, and the number of jobs for graduates
with expertise in statistics and machine learning is estimated to
grow by 27% between 2012 and 2022 (McKinsey Global Institute
2011). On the supply side, the number of bachelor’s degrees
awarded in statistics approximately tripled from 2003 to 2013,
and the number of universities granting a bachelor’s degree
in statistics grew by more than 50% during the same period
(Pierson 2014). Utts (2015) suggested that the projected demand
is still much higher than the projected supply of statisticians. In
addition, McKinsey Global Institute predicts that by 2018, the
United States could face a shortage of up to 190,000 workers with
the skills to analyze big data (McKinsey Global Institute 2011). It

is worth noting that similar concerns have been raised in other
parts of the world, including the United Kingdom (UK) (Isham
2012), Australia (Kong and Harradine 2006), Japan (Takemura
2013), and South Africa (Zewotir and North 2011).

The pace of supply and demand for statisticians in the
Arab states has not yet matched international speed, partly due
to the lack of a clear appreciation for the role that statistics
plays in decision-making and fostering critical thinkers (Innabi
2014). Statistics education is absent in most K-12 education
programs in the Arab world; in the few states that have adopted
statistics education in their curricula, the focus has been on
basic concepts in probability and statistics, and the subject is
usually introduced late in the secondary education as part of
the mathematics curriculum. Curriculum updates are, however,
taking place in some Arab states. For instance, in the United
Arab Emirates (UAE) the teaching of statistics is offered in the
primary grades instead of the middle and secondary grades
(Innabi 2014).

Despite the remarkable progress in statistics education in
Western countries, the role and importance of statistics have yet
to be fully recognized in the Arab world. So far, little attention
has been paid to evaluating the statistics education in Arab
universities, as only a few attempts have been made to investigate
business statistics education (e.g., Naccache 2012; Hijazi 2016;
Hijazi and Zoubeidi 2017). This study, therefore, is the first of its
kind to investigate and assess the content, quality, and delivery
of the undergraduate statistics programs in Arab universities,
mainly to increase the understanding about the general practice
and teaching of statistics in the region, together with providing
the required support for higher education reform in the region.
In particular, the study seeks to address the following research
objectives:
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1. Describe the state of the undergraduate statistics programs
offered in the Arab world and assess their alignment with the
2014 ASA curriculum guidelines from content and pedagog-
ical perspectives.

2. Identify a possible mismatch between the knowledge and
skills acquired by the graduates of statistics programs and the
demands of the labor market.

3. Highlight the major challenges facing the delivery of statistics
programs in the Arab region.

The rest of the article is arranged as follows: in Section 2, the
background of the study is presented, including a description of
recent global developments in undergraduate statistics educa-
tion, followed by an overview of higher education and a closer
look at statistics education in the Arab world. In Section 3,
the methodological details, including the development of the
survey used in the study and the data collection procedures, are
described. The results and discussion are presented in Section 4;
finally, the conclusion and recommendations are provided in
Section 5.

2. Background
2.1. Recent Developments in Statistics Education

Data science expertise and practical skills (including algorith-
mic thinking; computing ability; and skills in the acquisition,
management, and analysis of complex and big data) are criti-
cal requirements in today’s world of information. This trans-
lates into new opportunities for statisticians and a need for a
workforce capable of meeting the demands of the data-driven
economy of the future (McKinsey Global Institute 2011; De
Veaux et al. 2017). The marked proliferation of complex and
rich data in science, industry, and government is prompting the
need for updated and new curriculum guidelines to bring about
additional learning outcomes (Horton 2015; Horton and Hardin
2015; Ridgway 2016). According to Horton (2015), the new
curriculum should incorporate multivariate thinking, the early
development of data-related skills, and the expansion of the
role of simulation and computation. Gibbons and MacGillivray
(2014) further emphasized that new statisticians, besides having
a sound statistics foundation, should be equipped with pro-
ficient statistical thinking, problem-solving, and communica-
tion skills. Responding to these calls, the ASA has released
newly updated guidelines for undergraduate programs to meet
the demands of the new workplace in the era of data and
information (ASA-UGW 2014). The adopted changes stress the
increased importance of data science, the ability to think with
data and communicate results, early exposure to real appli-
cations in the curriculum, and the inclusion of more-diverse
models and approaches. The new guidelines reflect changes in
both curriculum and pedagogy to ensure that new graduates
have the appropriate statistical background, critical thinking,
problem-solving skills, and capacity to “think with data” and
pose and answer diverse statistical questions. More importantly,
the 2014 ASA curriculum guidelines intend to promote cre-
ativity in providing a synthesis of theory, methods, computa-
tion, and applications in the curriculum. To ensure the proper
implementation of the new guidelines and the achievement of

its outcomes, a rigorous assessment process should be developed
within statistics education programs.

The new ASA curriculum guidelines and the rapid develop-
ment in the data-centric world provide new insights to build
stronger collaboration between statistics educators and com-
puter scientists to develop more-innovative approaches to meet
the increasing demand for data experts. Hardin et al. (2015)
described several approaches and ideas to integrate data science
into statistics curricula to promote students’ computational and
authentic data experiences. Additionally, several approaches
have been proposed to enrich statistics courses with an authentic
data experience and modern computing (Nolan and Temple
Lang 2010; Cobb 2015; Grimshaw 2015). More recently, anal-
ogous to the ASA guidelines for statistics programs, De Veaux
etal. (2017) developed curriculum guidelines for undergraduate
programs in data science. These guidelines, endorsed by the
ASA Board of Directors, propose a structure for institutions to
help in planning a new major curriculum or revising an existing
one in data science.

Besides the efforts of the ASA, the Royal Statistical Society
(RSS) has played an important role in promoting and shap-
ing statistics education within the UK and beyond (Pullinger
2013). These efforts have notably been focused on improving
the statistics curriculum content at school and college levels,
with less emphasis on university statistics programs (Porkess
2012). Additionally, the RSS accreditation of statistics degrees
represents a vital development in ensuring that pedagogical
practices within the accredited programs are of high quality and
produce graduates with the required technical skills and subject
knowledge, meeting the needs of both students and employ-
ers (RSS 2017). The RSS accreditation is currently receiving
considerable attention from British universities, in addition to
two Belgian universities (Universiteit Hasselt and Katholieke
Universiteit Leuven) and two Arab universities (Kuwait Uni-
versity and Qatar University). It is imperative to note the high
similarity, in terms of the knowledge and skills required of
modern statisticians, between the RSS accreditation standards
and the ASA guidelines.

In addition, the International Association for Statistical Edu-
cation (IASE), the official section of the International Statistical
Institute (ISI), has played a significant role in improving the
teaching and learning of statistics at all education levels over
the past three decades. The IASE’s contribution is evidenced in
several professional meetings and projects, including the Inter-
national Conference on Teaching Statistics, the International
Statistical Literacy Project, and advancing research in statistics
education (Zieftler, Garfield, and Fry 2018).

2.2. Overview of Higher Education in the Arab World

The Arab world consists of 22 countries in the Middle East and
North Africa with a total population of around 411 million and
a population growth rate of 1.9% (World Bank 2017). In the last
two decades, the higher education (HE) systems in the Arab
world have witnessed remarkable developments and reforms
resulting from the rapid population growth and the pressure to
narrow the gap between the skills demanded by the labor market
and those acquired by the graduates of HE institutions (HEIs)



Table 1. Distribution of the undergraduate statistics programs in Arab universities.
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Country Universities Programs Respondents Country Universities Programs Respondents
Egypt 13 18 8 Bahrain?® 1 1 1
Iraq 10 10 6 Jordan 1 1 1
Sudan 6 7 4 Qatar® 1 1 1
Libya 5 5 1 Tunisia 1 1 1
KSA? 5 5 5 UAE® 1 1 1
Algeria 4 4 4 Yemen 1 1 0
Lebanon 3 3 3 Syria 3 3 0
Morocco 2 2 1 Somalia 3 3 0
Palestine 2 2 2 Mauritania - - -
Oman? 1 3 3 Djibouti - -
Kuwait? 1 2 2 Comoro Islands - - -

4GCC countries.

(ElObeidy 2014; UNDP 2014). According to the World Bank
(2017), the number of HE students in the Arab world increased
from around 5.1 million in 2000 to 11 million in 2017, and
the gross enrollment ratio jumped from 18% to 30.3% in the
same period. The number of HEISs also rose from 233 in 2003 to
over 700 in 2015 (Abu-Orabi 2016). A significant portion of the
growth in the number of HEIs has been attributed to the rapid
growth of HEIs in the Gulf Cooperation Council (GCC) states,
namely the Kingdom of Saudi Arabia (KSA), the UAE, Oman,
Qatar, Bahrain, and Kuwait, particularly in the UAE and the
KSA (Buckner 2011; Hijazi and Zoubeidi 2017). The GCC and
Middle Eastern countries have empowered private HEIs to help
in meeting this growing demand and improving the quality of
HE (Assaad, Badawy, and Krafft 2016). This empowerment has
been accompanied by the establishment of local accreditation
and quality assurance agencies to oversee the quality of private
HETIs, as well as public HEIs in some countries, such as the UAE,
the KSA, and Egypt (Hijazi and Zoubeidi 2017).

The above-mentioned reforms have contributed to HE
improvements in the region; however, HE systems in the Arab
world remain heavily criticized for their low-quality education
and learning outcomes compared to international standards
(UNDP 2016; Forster 2018). The ability of the HE systems in
the Arab world to equip graduates with the skills needed to
meet the demands of the labor market has been questioned, and
the systems have been blamed for the high unemployment rates
in the region (UNDP 2014). In many Arab countries, such as
Egypt, Iraq, and North African countries, public HEIs operate
under a centralized governmental system that controls student
admissions, curriculum design, and program offerings (Wilkens
2011; Assaad, Badawy, and Krafft 2016). This is largely reflected
in the high level of similarity in the program structure across
the public universities in these countries. Seen as a step forward
in the process of education reform, the GCC countries, how-
ever, have modernized their public HEIs by adopting Western
practices and hence granting substantially greater autonomy
of decision-making at the institutional level (Willoughby 2018;
Badran and Muwalla 2019).

Doubts have also been cast on the quality of the region’s
K-12 education systems, which are constantly blamed for not
providing the basic foundation skills needed to secure employ-
ment (UNESCO 2014). Faour (2015) highlighted the significant
improvements in access to education and student enrollment
at various education levels in the Arab region. Nevertheless,

he raises two issues: the widespread dissatisfaction with the
quality of education in the Arab region and the need for a
new social contract that will facilitate comprehensive reform
in the education and economic systems. Similar concerns have
been raised by other authors about the traditional curricula
and pedagogical practices in the Arab region (Dagher and Bou-
Jaoude 2011; UNDP 2014; Massialas and Jarrar 2016). A major
argument behind such concerns is that the current curricula
focus on knowledge that can be measured by traditional exams,
emphasize memorization and use obsolete teaching practices.
They ignore the development of the human personality, includ-
ing creative and life skills, and deprive generations of gaining
experience of broad knowledge and skills such as thinking, com-
munications, and creativity. Massialas and Jarrar (2016), how-
ever, note some serious attempts by many Arab states to align
their curricula with contemporary educational principles by
shifting toward more performance-oriented and competency-
based models for the better evaluation of students’ learning.

The previous discussion suggests the need for the Arab edu-
cation system to undertake significant reforms and investments
to bring about real changes in curricula, with a particular focus
on science education. In this era of a digital divide, the demand
for data talents and scientific skills is increasing in virtually all
shades of industry (UNDP 2014).

2.3. Overview of Statistics Education in the Arab World

Statistics education at the university level in the Arab world was
introduced in the 1950s in Egypt and Iraq. As shown in Table 1,
there are currently 64 universities, offering 73 undergraduate
programs in statistics across 19 of the 22 Arab countries. In
some universities, more than one statistics program is offered
either by the same department (e.g., at Kuwait University) or
by different departments (mostly science and business depart-
ments), as in the case of Sultan Qaboos University in Oman and
most Egyptian universities. No statistics programs are offered
in universities located in three of the Arab countries, namely
Djibouti, Mauritania, and the Comoro Islands. Around 60% of
the universities offering statistics programs are located in Egypt,
Iraq, and Sudan. In eight Arab countries, statistics programs are
offered by only one university.

As shown in Table 2, public universities offer the majority
(93%) of the programs; the rest are offered by private not-
for-profit universities, mainly in Lebanon and Palestine. Close
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Table 2. Characteristics of the undergraduate statistics programs in Arab universi-
ties.

Characteristic Number Percentage
University type

Public 57 93%

Private 4 7%
Location

Science 41 59%

Business 29 41%
Region

GCC 12 17%

Non-GCC 58 83%
Program title

Statistics/applied statistics 45 64%

Statistics and computer science 12 17%

Statistics and business 9 13%

Mathematics and statistics 4 6%
Table 3. Statistics graduates in five Arab states during 2013-2016.
Country 2013 2014 2015 2016
Egypt 582 256 491 469
Tunisia 78 58 66 53
UAE 24 28 30 18
Oman 38 35 72 56
Qatar 16 15 12 25

Source: Compiled from statistics centers and universities’ websites.

to two-thirds (59%) of the statistics programs are offered by
science colleges. These are mainly located in the GCC countries,
Sudan, and the North African Arab countries. The remaining
41% of the programs are offered by business colleges, mainly
in Iraq, Palestine, and Egypt. Slightly more than a third of
these programs are offered jointly with other disciplines, such
as computer science, business, or mathematics, with the aim
of attracting more students. However, as statistics is not an
independent subject at the K-12 level in Arab states, there is no
market demand for statistics teachers; therefore, most statistics
graduates end up landing nonteaching jobs in the public sector,
with few opportunities in the private sector. As a result, many
statistics programs in the Arab world are facing a recruitment
dilemma and are struggling to survive.

Despite the significant expansion and reforms in the HE
systems in the Arab world and the increasing demand for statis-
ticians worldwide, statistics education in the Arab world is still
lagging behind similar programs in the Western world. In the
last two decades, only four new undergraduate programs in
statistics have been initiated—in the KSA and Iraq. Due to the
low demand for statistics education, some of the universities
have even closed or frozen existing statistics programs or minors
(e.g., Tabuk University and Princess Noura Bint Abdulrahman
University in the KSA and Birzeit University in Palestine). The
demand for statistics education in the Arab world is fluctuating
and has never shown any increasing trend (see Table 3), con-
tradicting the worldwide patterns noted earlier in this article.
The statistics profession in the Arab world seems to have an
identity crisis similar to that observed in the United States in
the 20th century (Hunter 1994; Mason 2004). It is clear that
the importance and visibility of statistics and statisticians are
not evident to society and younger generations. In the United

States, the ASA, together with U.S. universities, has worked
diligently over the years to strengthen statistics programs and
promote statistics as a vital profession (Ruberg and Mason 1988;
Landes 2009). In the Arab world, the Union of Arab Statisticians
(UAS) was established in 2007 as a professional society for Arab
statisticians, with the main objective of helping statisticians and
promoting the statistics profession in the Arab states. Unfor-
tunately, the UAS has so far failed to present a good image of
Arab statisticians and the critical role that statistics play in all
fields of life. The UAS has tended to focus on official statisticians
across Arab states, with less attention being paid to academic
statisticians and building relationships with universities. Over-
all, the efforts to improve the profession in the region are still
ambivalent and scattered.

The foregoing discussion necessitates further investigation of
statistics education in the Arab region. Such research would help
to increase the stakeholders’ understanding of several issues,
including the current state of the undergraduate statistics pro-
grams in Arab universities in terms of alignment to recent
global curricular updates, in particular the 2014 ASA curricu-
lum guidelines. These guidelines, to the best of our knowledge,
are the only detailed and focused roadmap for the structure
and delivery of undergraduate statistics programs in the era of
globalization and the data revolution. More importantly, these
guidelines largely suit Arab universities, where American-style
HE has notable popularity (Ghabra and Arnold 2007; Bhandari
and El-Amine 2012).

3. Methodology
3.1. Survey Coverage and Design

The target population of this study consisted of 70 statistics
programs offered by 61 universities in 18 out of the 22 Arab
states. Four states were excluded from the investigation, either
because they did not offer statistics programs in their curric-
ula, as in the case of Djibouti, Mauritania, and the Comoro
Islands, or due to difficulty in making the required contacts
because of ongoing war and instability, as in the case of Somalia.
The targeted universities and colleges were identified via their
respective websites and local ministries of education in the
countries or via lists published by the Webometrics Ranking
of World Universities. Contact information relating to depart-
ment chairs, including E-mail addresses and contact numbers,
was obtained from the corresponding websites. Although the
targeted respondents in this study were the chairs of the statis-
tics programs, the contact information of the college deans
hosting these programs was also collected, in case a follow-
up was needed to encourage more responses. Additionally, the
curriculum plans of the targeted programs were obtained to
allow a detailed review. The choice of the department chairs
as respondents to this survey was grounded in the fact that
department chairs do assume an essential role of leading faculty
in important processes that shape the curriculum and affect the
program goals and students’ learning. They are also responsible
for developing the department’s academic programs within the
mission and plans of the college and articulating these to inter-
nal and external constituencies, including community members
and local businesses and industries.



3.2. Survey Instrument and Data Collection

To realize the study objectives, the data collection process
employed a survey instrument that used an online question-
naire, deployed online using a web-based survey platform. Uti-
lizing the literature review presented in the preceding sections,
the questionnaire was designed to gather comprehensive infor-
mation on the undergraduate statistics programs offered in the
Arab region. It consisted of six sections; see the Appendix for
detailed coverage on each section. The first section gathered
general information about the program’s orientation. The sec-
ond and third sections collected information about the program
content and pedagogical delivery in accordance with the ASA-
UGW (2014) guidelines. The fourth section contained questions
about faculty and employers’ perceptions of the quality of the
program’s graduates. The fifth section consisted of questions
about recent and planned curriculum changes, while the last
section elicited information about the general and specific chal-
lenges facing the program. It is worth noting that the question-
naire was developed in English and translated into Arabic; both
versions were made available to participants during the data
collection process to eliminate any language-related bias.

An invitation was sent by E-mail to all 70 department chairs,
representing the study sampling frame, to participate in the
survey during spring 2017. To improve the response rate, four
reminders were E-mailed to nonrespondents at two-week inter-
vals. In a few cases, chairs were contacted personally by phone
and encouraged to complete the survey. In two other cases, they
were approached through the college deans.

After closing the online survey, 44 completed questionnaires
had been received, marking a reasonable response rate of around
65%, excluding four inactive programs. As shown in Table I,
all programs offered by the GCC universities and around half
of the programs in the Egyptian and Iraqi universities were
represented in the survey responses. No responses were received
from the universities located in countries witnessing political
conflicts, namely Syria and Yemen.

4. Results and Discussion

The results and discussion provided in this section are based on
the data gathered from the 44 statistics program representatives
using the questionnaire described earlier. The results and dis-
cussion are organized to address the three research objectives
outlined earlier.

4.1. Sample Summary

Table 4 displays a summary of the general characteristics of
the programs surveyed. About a quarter of the statistics pro-
grams were located in the GCC region, and about 40% of the
responding programs were housed in business colleges. Two-
thirds of the surveyed programs used English as the language of
instruction including all programs offered in GCC and Lebanese
universities, while the Arabic language was used in 25% of the
programs mainly in Sudan, Iraq, and Egypt. Only six (14%)
North African Arab statistics programs used French in the
course delivery. About a third of the programs graduated 10-
29 students annually, and another third, mainly in Egypt, Iraq,

JOURNAL OF STATISTICS EDUCATION 79

Table 4. Characteristics of the surveyed statistics programs.

Characteristic Number (%) Characteristic Number (%)

Region Annual number of graduates®
Non-GCC 32(73) Fewer than 10 9(21)
GCC 12(27) 10-29 15 (35)

Location 30-49 5(12)
Business 18 (41) 50+ 14 (32)
Science 26 (59)

Language of instruction Main destination of statistics graduates®
Arabic 11 (25) Government 24 (58)
English 27 (61) Statistics agencies 13(32)
French 6(14) Business/industry 4(10)

aSlight variations in the reported sample size are due to nonresponses by chairs.

and Sudan, graduated 50 or more per year. Employment by the
government appeared to be the choice destination for more than
half of the graduates. Only 10% of the surveyed program repre-
sentatives specified business or industry sectors as a destination
for their statistics graduates. One may attribute such findings
to the fact that statistics is still not well recognized by business
and industry sectors as a standalone profession, where simple
statistics activities are conducted by nonstatisticians with some
statistical knowledge.

4.2. Topic Coverage

According to the ASA-UGW (2014), statistics programs should
provide graduates with sufficient background in the first five
areas listed in Table 5. It is apparent that traditional statisti-
cal methods and theory, data manipulation, and computation,
together with mathematical foundations, are receiving appro-
priate coverage in the statistics programs in the Arab states.
More than two-thirds of the surveyed programs had full or
partial coverage of these topics. A review of the curricular
structures of the surveyed programs shows reasonable coverage
of fundamental concepts such as mathematical statistics, data
analysis, surveys and experimental design, and statistical mod-
eling. As noted earlier, the overwhelming majority of the statis-
tics graduates were employed in either government or statistics
centers. Hence, the inclusion of official statistics, demography,
and survey methodology in courses is a necessity to ensure the
readiness of graduates for their potential workplaces. Among
the surveyed programs, few offered content on official statistics
and demography, but the majority of programs included sur-
vey methodology. The statistics programs offered by the GCC
universities tended to have reasonable coverage of statistical
methods and theory. A few of the programs offered in business
colleges in non-GCC universities, mainly in Iraq, reported no
coverage of statistical methods and theory.

With regard to data manipulation and computation, all the
surveyed programs used at least one professional statistical soft-
ware package, in particular SPSS (91%), Excel (89%), Minitab
(66%), R (61%), and SAS (19%). Minitab and R were more
common in programs hosted by colleges of science in the
GCC universities. The outcomes from reviewing the curricular
content of the surveyed statistics programs indicate that the
teaching of statistical computing and simulation (44%) was less
common than the teaching of traditional statistical courses that
depended on using statistical packages (69%). This is surprising,
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Table 5. Topics covered by the surveyed statistics programs.

Coverage Coverage
Topic Region No/implicit Partial Full College No/implicit Partial Full
Statistical methods and theory Non-GCC 25% 13% 62% Business 17% 17% 66%
GCC 0% 25% 75% Science 19% 15% 66%
Data manipulation and computation Non-GCC 25% 28% 47% Business 22% 28% 50%
GCC 8% 33% 59% Science 19% 31% 50%
Mathematical foundations Non-GCC 31% 16% 53% Business 33% 22% 45%
GCC 17% 8% 75% Science 23% 8% 69%
Practice and communication of statistical findings Non-GCC 38% 38% 24% Business 39% 39% 22%
GCC 0% 33% 67% Science 19% 35% 46%
Disciplines other than statistics Non-GCC 38% 24% 38% Business 44% 6% 50%
GCC 42% 8% 50% Science 35% 30% 35%
Big data and data science Non-GCC 41% 41% 18% Business 44% 39% 17%
GCC 42% 50% 8% Science 39% 46% 15%

Implicit coverage: Informal coverage (in-class discussion, assignment).
Partial coverage: Covered partially in a course (as a chapter or more).
Full coverage: Covered as a separate course.

considering the widespread availability of free statistical soft-
ware such as R. Around 60% of the programs emphasized math-
ematical foundations and concepts, particularly the teaching of
probability and calculus. Calculus, together with linear algebra,
were common requirements of the statistics programs offered by
science colleges. Business mathematics or business calculus, on
the other hand, was a common requirement in business colleges.
Topics in statistics devoted to professional practice with
hands-on experience are important to develop students’ soft
skills, such as communication and teamwork skills. According
to the survey results, around a third of the programs offered
full coverage of statistical practice (see Table 5). Notably, the
programs offered in the GCC universities showed consider-
ably higher coverage, which was also apparent in the programs
offered by science colleges. In response to the questions with
regard to the opportunities given to graduating students to prac-
tice the work of statistics, only 7% of the respondents indicated
that students were not exposed to practicing statistics through
capstone courses or internship opportunities. More than 50% of
the programs engaged their undergraduate students in capstone
and internship experiences. Interestingly, internship activities
were more common in the statistics programs hosted by busi-
ness colleges, while capstone courses appeared more common
in science-based programs. Nonetheless, the lack of access to
data and data scarcity in the Arab world, as highlighted by
Angel-Urdinola, Hilger, and Ivins (2011), may minimize the
opportunities of statistics students to experience working with
real data during their internships and course of study.
Discipline-specific knowledge, as illustrated by the ASA-
UGW (2014), allows students to apply statistical reasoning to
domain-specific questions through deep substantive knowledge
in a specific area of application. Nearly 40% of the surveyed
programs offered educational experience in another discipline.
Half of the statistics programs offered in the GCC countries,
as well as half of those offered by business colleges, provided
full coverage of experience in other disciplines. Among the
surveyed programs, the common disciplines included insurance
and operations research in the GCC countries and Egypt; com-
puter science in Sudan and Lebanon; business and economics
in North African countries, Iraq, and Palestine; and biostatistics
in Oman. In this context, it is important to stress the advantage
of offering statistics programs in business colleges, where college

requirements expose statistics students to statistical applications
in economics, accounting, business, finance, and other related
areas.

Big data and data science topics received less attention, with
41% of the surveyed programs having partial coverage and only
16% having full coverage. This finding shows a need for curric-
ular updates to incorporate and emphasize more data science
topics. As discussed earlier, topics of data science are essential
in today’s workplace, and graduates need to develop statistical
thinking to be able to understand how to deal with multiple
sources of data and to address complex problems.

4.3. Pedagogical Practices

Table 6 uses data on levels of usage of the various pedagogical
approaches in the Arab region, evaluated on a 1-5 scale as
suggested by the ASA-UGW (2014). For convenience, the five-
point scale has been condensed in Table 6 into three cate-
gories of usage—low, medium, and high. The findings reveal a
remarkable use of statistical computing, synthesis of theory and
applications, and team activities. By contrast, the respondents
reported a lower level of emphasis on authentic real-world data,
developing problem-solving skills, and incorporating regular
assessment of learning.

The statistics programs offered in the GCC countries showed
higher levels of involvement in regular outcomes assessment
activities, the synthesis of theory and applications, and the
development of problem-solving skills. This could mainly be
attributed to the adoption of modern pedagogical practices as
part of the educational reforms that are aiming to develop 21st-
century skills and their success in attracting expatriate faculty
with teaching experience in Western institutions. Reviewing
the faculty profiles, it is clear that a considerable proportion of
the faculty who were teaching statistics in the non-GCC coun-
tries had not been exposed to modern pedagogical practices,
particularly those faculty who had received their postgraduate
education in Arab universities, mainly in Egypt.

Statistics programs in colleges of science, in particular,
showed higher levels of modern pedagogical practices, except
in the areas of statistical computing and authentic data. It is
worth noting that the availability of relevant real-world data is a



Table 6. The use of pedagogical approaches in teaching statistics.

JOURNAL OF STATISTICS EDUCATION 81

Usage level® Usage level
Approach Regionb Low Medium High College® Low Medium High
Use of authentic real-world data Non-GCC 13% 32% 55% Business 17% 28% 55%
GCC 8% 54% 38% Science 8% 46% 46%
Develop flexible problem-solving skills Non-GCC 10% 39% 51% Business 1% 39% 50%
GCC 8% 15% 77% Science 8% 27% 65%
Include experience with statistical computing and Non-GCC 7% 19% 74% Business 5% 17% 78%
data-related skills
GCC 0% 46% 54% Science 4% 35% 61%
Encourage synthesis of theory, methods, Non-GCC 7% 19% 74% Business 5% 28% 67%
computation, and applications
GCC 0% 31% 69% Science 4% 19% 77%
Provide opportunities to work in teams Non-GCC 17% 17% 66% Business 17% 22% 61%
GCC 23% 15% 62% Science 20% 12% 68%
Integrate training in professional conduct and ethics Non-GCC 16% 42% 42% Business 1% 61% 28%
GCC 8% 46% 46% Science 15% 31% 54%
Incorporate regular assessment to provide authentic Non-GCC 19% 42% 39% Business 22% 45% 33%
feedback
GCC 15% 8% 77% Science 15% 23% 62%

aLow (1-2), medium (3), and high (4-5).
bNon-GCC (n = 32), GCC (n = 12).
CBusiness (n = 18), Science (n = 26).

prominent challenge in the Arab world. In terms of the focus on
outcomes, the majority of the programs did not seem to place
strong emphasis on promoting a culture of outcomes assess-
ment. However, the growing interest in local and international
accreditations, particularly in business colleges, is leading to an
increased focus on this area, mainly in the GCC countries. It
is apparent that statistics programs in the Arab world do not
seem to emphasize the importance of compliance with ethical
guidelines in statistical practices in their pedagogy (see Table 6).
Although ethical awareness and reasoning received remarkable
attention in general education programs, ethics related to deal-
ing with data was not typically included in such coverage. Hence,
it is vital to integrate ethical guidelines for statistical practice
throughout the statistics programs, as recommended by the
ASA-UGW (2014) and illustrated by Cohen (2014) and Elliott,
Stokes, and Cao (2018).

4.4. Quality of Graduates

To assess the quality of statistics graduates in the region, the
programs’ chairs were asked to evaluate the level of preparation
of typical graduates and the feedback they regularly receive
from employers. The results, as shown in Table 7, indicate that
graduates were well prepared in data visualization, working
in teams and presentation skills. However, they showed some
weaknesses in communication skills, problem-solving skills,
and critical thinking. The graduates of the statistics programs
located in the GCC countries were better prepared compared
to the graduates of the non-GCC programs in terms of data
visualization and communication skills, but less prepared in
personal communications, problem-solving skills, and critical
thinking.

These observed weaknesses might be attributed to the lan-
guage barrier, as Arabic is the mother tongue but English is
the language of instruction in most of the surveyed statistics
programs. English proficiency is not only a factor in developing
and promoting oral and written communication skills but also
appears to be critical for students’ performance in mathematics

courses (Yushau 2009; Abdelbasit 2010). Instructors are encour-
aged to use various pedagogical approaches to engage students
in the problem-solving process and to equip them with methods
to enhance their critical thinking abilities through interactive
activities such as experiential learning (Hakeem 2001), working
with real-world data (Neumann, Hood, and Neumann 2013),
and analyzing case studies (Khachatryan 2015).

The lack of strong communication skills affects the ability
of statistics students to interact and communicate with clients
and collaborators. According to the ASA-UGW (2014), students
must have genuine opportunities to practice the work of being a
statistician through one or more of the following: internships,
capstone courses, consulting experiences, or research experi-
ences. As illustrated earlier, statistics students are not expected
to fully benefit from internship or consulting experience. Hence,
there is an urgent need to strengthen the linkages between uni-
versities and the private sector through expanded partnerships.
This, undoubtedly, could result in ample internship experiences
that would expose students to real-world situations prior to
graduation (Wilkens 2011).

The results in the lower panel of Table 7 depict the percep-
tions of employers with regard to the preparation of statistics
graduates, as reported by the chairs of the surveyed programs.
As expected, employers had rated their graduates very highly
with regard to statistical knowledge and analytical skills, partic-
ularly in the GCC countries. However, there was a clear divide
over the “overall career preparation” of graduates, reflecting
the weak development of soft skills and competencies deemed
necessary for the labor market. This average rating was observed
in countries with multiple programs such as Egypt, Iraq, and
the KSA. This, again, raises the question about the pedagogical
approaches followed in these programs and the effectiveness of
students’ internship experiences.

4.5. Curricular Changes

Changes in undergraduate statistics education are currently a
worldwide phenomenon stemming from the need to prepare
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Table 7. The perceptions of chairs and employers on the preparation of statistics graduates.

Quality rating® Quality rating

Regionb Low Medium High College® Low Medium High
Faculty perceptions
Effective technical writing Non-GCC 13% 45% 42% Business 1% 56% 33%
GCC 8% 54% 38% Science 12% 42% 46%
Presentation skills Non-GCC 10% 42% 48% Business 17% 28% 55%
GCC 8% 31% 61% Science 4% 46% 50%
Data visualization Non-GCC 6% 29% 65% Business 1% 28% 61%
GCC 0% 31% 69% Science 0% 31% 69%
Teamwork and collaboration Non-GCC 13% 27% 60% Business 22% 33% 45%
GCC 8% 31% 61% Science 4% 24% 72%
Interaction and communications with Others Non-GCC 10% 43% 47% Business 22% 39% 39%
GCC 15% 39% 46% Science 4% 44% 52%
Problem solving Non-GCC 10% 48% 42% Business 17% 55% 28%
GCC 23% 46% 31% Science 12% 42% 46%
Critical thinking Non-GCC 13% 45% 42% Business 17% 50% 33%
GCC 23% 39% 38% Science 15% 39% 46%
Employers perceptions
Statistical knowledge Non-GCC 17% 21% 62% Business 23% 24% 53%
GCC 0% 9% 91% Science 4% 13% 83%
Analytical and statistical skills Non-GCC 10% 17% 73% Business 12% 23% 65%
GCC 0% 0% 100% Science 4% 4% 92%
Overall career preparation Non-GCC 32% 29% 39% Business 29% 18% 53%
GCC 27% 18% 55% Science 32% 32% 36%
2Low (1-2), medium (3), and high (4-5).
BNon-GCC (n = 32), GCC (n = 12).
CBusiness (n = 18), Science (n = 26).
Table 8. Curriculum development in the undergraduate statistics programs.
Non-GCC GCC
countries countries Business Science
(n=32) (n=12) (n=18) (n = 26)
Major changes in the program in the past five years 75% 33% 72% 58%
Drivers of curriculum changes
Labor market needs 66% 75% 78% 62%
Following guidelines from statistical associations 25% 50% 28% 35%
Updating the program structure 63% 75% 78% 58%
Updating the program content 78% 83% 89% 73%
Following university policies 44% 75% 50% 54%
Responding to accreditation requirements 41% 58% 39% 50%
Future plans for curriculum changes 58% 75% 67% 60%

NOTE: Percentages in the table represent the proportions of respondents in each category who nominated each specific driver of curriculum change.

statisticians to meet the expectations of the demanding labor
market, to cope with the rapidly changing discipline of statistics
and to be ready for the era of information. Table 8 summarizes
the past and future plans for curricular changes reported by the
representatives of the surveyed programs. About two-thirds of
these programs had undergone major changes in the past five
years, particularly the programs offered in business colleges and
those in the non-GCC countries. The reported modifications
concerned changes in the curricula, more learning of statistical
software, and more practical and hands-on training. One of the
commonly cited changes was adding new courses in areas such
as big data, actuarial science, nonlinear regression, finance, and
€conomics.

The respondents cited updating program content and labor
market needs as the main driving forces behind these changes.
Interestingly, about a third of the respondents, mainly those
from the GCC countries, indicated that responding to the
ASA guidelines was one of the reasons for the implemented
changes. This is not surprising, considering that the survey
results showed that around 30% of the respondents were not
aware of such guidelines, particularly in the North African

universities, where more links are made with the French educa-
tion system. As further shown in Table 8, the emerging culture of
accreditation and quality assurance played a significant role in
initiating changes in the statistics programs, particularly those
in the GCC countries. It is worth noting that the statistics
programs offered by Kuwait University and Qatar University are
accredited by the RSS.

The survey further revealed that over 60% of the respondents,
including 75% of those in the GCC countries, were expecting
more changes in the next 2-3 years. Generally, the reported
expected changes were minor in nature compared to those
required to align with best international practices. They do
not specifically respond to the rapid changes in the image and
job description of modern statisticians. This might partially be
attributed to the status quo culture in the Arab HE systems and
the low interest in introducing serious changes, especially in the
traditional education systems in countries such as Egypt, Iraq,
and those in North Africa. Wilkens (2011) indicated that there
is a need for Arab universities to focus on adopting a culture
of evaluation and accountability to assess teaching, program
quality, and student outcomes. To move forward, there is a
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Table 9. The perceptions of the challenges facing the delivery of the statistics programs.

Level® Level
Obstacles Regionb Low Medium High College® Low Medium High
Shortage of qualified faculty Non-GCC 33% 17% 50% Business 22% 28% 50%
GCC 15% 31% 54% Science 32% 16% 52%
Availability of textbooks Non-GCC 33% 23% 44% Business 39% 17% 44%
GCC 62% 23% 15% Science 44% 28% 28%
Availability of authentic real data Non-GCC 40% 13% 47% Business 33% 1% 56%
GCC 15% 39% 46% Science 32% 28% 40%
Availability of statistical packages Non-GCC 37% 23% 40% Business 33% 28% 39%
GCC 46% 15% 39% Science 44% 16% 40%
Attracting good students Non-GCC 17% 13% 70% Business 11% 1% 78%
GCC 8% 15% 77% Science 16% 16% 68%
Employability of graduates Non-GCC 21% 14% 65% Business 12% 12% 76%
GCC 25% 17% 58% Science 29% 17% 54%
Business/industry collaboration Non-GCC 23% 13% 64% Business 1% 6% 83%
GCC 31% 23% 46% Science 36% 24% 40%
Availability of internship opportunities for students Non-GCC 33% 7% 60% Business 22% 1% 67%
GCC 15% 31% 54% Science 32% 16% 52%

aLow (1-2), medium (3), and high (4-5).
bNon-GCC (n = 32), GCC (n = 12).
CBusiness (n = 18), science (n = 26).

need to realign and benchmark practices with quality assurance
standards to ensure relevance and improved educational and
societal outcomes (Ahmad et al. 2016).

4.6. Challenges

The Arab world is no exception to the growing challenges
and opportunities facing statistics education worldwide. Table 9
summarizes some of the most prominent challenges facing
statistics programs in the Arab world, as reported by the sur-
veyed program chairs. The ability to recruit talented students to
statistics programs represents the biggest challenge. According
to Makar and Rubin (2018), there is a serious concern about
the decline in the number of students joining mathematics and
statistics programs in developed countries such as Australia
and the UK. In the Arab world, statistics as a discipline has
an identity crisis, and a career in statistics is not well recog-
nized. Due to social and cultural norms, studying medicine
or engineering is usually the top choice for high-performing
secondary school graduates, while business education remains
the first choice for national students in the GCC countries. In
general, students joining colleges of science are looking mainly
for a career in teaching mathematics or science, while those
admitted to business colleges are mainly aspiring to managerial
or financial careers. In the Arab world, statisticians still do not
fit in any of these career avenues. In the United States, the
Advanced Placement (AP) Statistics Exam has played a crucial
role in publicizing and marketing statistics among high school
students (Franklin et al. 2011). As emphasized by Innabi (2014),
the perception of the Arab public toward statistics needs to
change, and the role of statistics in developing and fostering
critical thinking should be recognized and acknowledged.

The respondents also raised concerns about the employ-
ability of their graduates, their relationships with the busi-
ness sector and the availability of internship opportunities
for their students, particularly in the non-GCC countries
and in the business-based statistics programs. Undoubtedly,
these challenges are interrelated and need to be addressed. As

recommended in many knowledge-sharing and policy devel-
opment debates, universities should take genuine steps toward
building and expanding partnerships and cooperation with the
business and economic sectors (Wilkens 2011). Forging such
partnerships would imply that HEIs are seriously working on
achieving the goals of aligning education programs with the
labor market and societal needs. As for the students and gradu-
ates of statistics, such partnerships would create crucial oppor-
tunities for training, internship, and employment. Moreover,
building strong linkages with the governmental and business
sectors would facilitate access to relevant and authentic real-
life data for teaching, learning, and research purposes. As noted
earlier, Arab statistics programs are offered mainly by public
universities, which gives an advantage to these universities to
establish collaborations with the public sector and the private
sector. Most of the public universities in the region have been
operating for decades and hence have succeeded in establishing
ties with the surrounding community. They further enjoy the
privilege of having greater access to governmental institutions
compared to the private and newly established colleges.

The shortage of qualified faculty generally, and particularly
in statistics, is another challenge to statistics education in the
Arab region. The responding chairs from the GCC countries
expressed concerns about this issue. The problem is a global
one, as similar concerns have been raised in Western countries
(Tishkovskaya and Lancaster 2012). With the rapidly growing
demand for statisticians and data scientists worldwide, the prob-
lem is likely to get more complicated. Only a few postgraduate
programs in statistics are available in the Arab world, mainly
in Egypt and Syria and recently in Saudi Arabia. Traditionally,
Arab students have headed to the West to pursue postgraduate
education in statistics. Most of these students either stay in the
West to access better career opportunities or are recruited to
work in the oil-rich GCC countries. The chairs of the statistics
programs in the GCC universities also shared similar concerns
with regard to shortages in qualified statisticians. It seems that
there are no clear workable strategies to address this regional
problem. One suggested solution involves reattracting doctor-
ally prepared Arab statisticians to help in capacity building and
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the training of local human resources. Istaiteyeh and Beatrice
(2011) noted a positive impact from the return of Arab Ph.D.
graduates from the West in building and promoting the HE
systems in the region.

The availability of teaching and learning resources was not
perceived as a serious obstacle for the statistics programs in
the GCC countries. Traditionally, GCC public universities have
been fully financed by central governments. Students in this
region enjoy education free of tuition fees, in addition to
the availability of IT infrastructure and modern learning and
teaching technologies. As English was the official language of
instruction in all the surveyed GCC statistics programs, Western
textbooks constituted the primary course material in these pro-
grams. Yet, as Abdelbasit (2010) indicated, most of the examples
and exercises in Western textbooks are irrelevant to Arab culture
and hence may hinder the understanding and application of sta-
tistical concepts. On the other hand, the availability of textbooks
and statistical software packages represented a notable obsta-
cle for the non-GCC programs, particularly those delivered in
Arabic and French. Although providing textbooks written in the
Arabic language is an advantage, the quality of such textbooks
in business and science remains a concern (Hijazi and Zoubeidi
2017). The limited resources and the high cost of statistical
software packages presented further challenges to the non-GCC
statistics programs. The recent release, however, of powerful free
software such as R has helped to minimize the need for high-cost
statistical packages. Finally, the availability of authentic real data
remained a considerable challenge for the statistics programs
due to the data scarcity in the Arab world, as indicated earlier.

5. Conclusion and Recommendations

In this study, 44 undergraduate statistics programs from 16
Arab countries were surveyed to investigate the status of under-
graduate statistics education in the Arab world. Content, peda-
gogy, and practices were compared to the best practices recom-
mended by international statistical societies.

The results of the study indicate that the statistics curriculum
in the Arab region is still traditional and is not in line with the
rapidly changing discipline of statistics in the era of information.
Moreover, there has been great emphasis on statistical knowl-
edge while ignoring the soft skills and competencies expected
from 21st-century statisticians. The HE systems in the Arab
states have long been criticized for the lack of educational quality
and appropriate preparation of graduates for the labor market.
Statistics education is no exception in this regard. The challenges
facing statistics programs in the region, as previously noted,
jeopardize the future of the statistics discipline and the job
prospects for statisticians in the Arab world.

The need for the reform of statistics education is inevitable
in the Arab HE systems. Undoubtedly, the reform should
start with a better introduction of statistics in schools’ cur-
ricula as a 21st-century science, emphasizing the utilization
of modern technologies and data visualization and modeling
techniques. The Guidelines for Assessment and Instruction in
Statistics Education (GAISE) for pre-K-12 education, endorsed
by the ASA, presents a developmental framework for structur-
ing a statistics curriculum and provides valuable guidelines for

teaching statistics and assessment at the pre-K-12 level (Franklin
et al. 2007). This influential report could serve as a basis for
the reform of statistics education in schools in the Arab region.
Several countries, including the UAE, Qatar, and Palestine, have
recently introduced the teaching of probability and data analysis
in school mathematics curricula, starting from the early years of
schooling. Other Arab countries need to follow a similar track.

More work needs to be done also at the college level. For
this to happen, education programs need to go beyond cosmetic
changes and explore more-comprehensive and -sustainable
reform strategies. Another important stage involves promoting
statistics among the younger generations and strengthening its
role in economic development and the knowledge economy,
as well as in everyday life activities. The statistics programs in
Arab universities, with help from statistics agencies and govern-
ment support, should implement strategic marketing initiatives
to achieve this goal. As evidenced by this study, most of the
graduates of the statistics programs in the region are employed
by the government and the public sector. The small presence
of statisticians in the private sector may in part reflect the lack
of appreciation of statistics and statisticians in this region of
the world. Hence, building and strengthening linkages with the
private sector will start by marketing statistics in a way that
reflects its versatility and vitality in the process of business
improvement and decision-making.

At the university level, statistics programs should initiate
thorough program reviews, taking into account the curriculum
guidelines introduced by international statistics societies such as
the ASA-UGW (2014), in addition to the demands of the local
market. Additionally, the inclusion of emerging and attractive
topics such as data analytics, big data, and data science is critical
to help to market statistics majors and attract talented students.
Moreover, to better prepare graduates for successful careers
in statistics, statistics programs should provide students with
ample opportunities to practice statistics through, for example,
capstone courses, internships, consulting experiences, research
experiences, or a combination of these (ASA-UGW 2014). Such
experiences would improve students’ outcomes and their career
opportunities and would allow students to develop a passion for
statistics (Martonosi and Williams 2016).

The placement of many statistics programs in colleges of
business is an advantage that should be exploited to augment
statistics degrees with minors or concentrations in business
themes such as economics, finance, marketing, and manage-
ment. In addition, the programs hosted by colleges of science
should consider similar approaches to enrich their programs
with discipline-specific knowledge in areas such as biology,
chemistry, or computer science. Fortunately, the ASA-UGW
(2014) presented updated guidelines for undergraduate statis-
tics minors and concentrations in the above-mentioned fields.
Additionally, and depending on labor market needs, universities
may introduce new programs in data science through collabora-
tion between the statistics and information science faculties. In
this context, De Veaux et al. (2017) and the National Academies
of Sciences, Engineering and Medicine (NASEM 2018) provide
basic guidelines for developing new programs in data science for
undergraduates.

As stressed by the ASA-UGW (2014) and Wild, Utts, and
Horton (2018), a new curriculum requires a new pedagogy



to ensure the better application of statistics. Instructors are
expected to address, in addition to statistical knowledge, the
skills and competencies expected of modern statisticians. These
include, but are not limited to, oral and written commu-
nications, critical thinking, problem-solving, teamwork and
collaboration, ethics and social responsibility, and computing
abilities. The aforementioned qualities should be developed
through appropriate pedagogical approaches as recommended
by researchers and practitioners and consistent with the learn-
ing and teaching cultures in the Arab world. In this regard,
instructors are strongly advised to refer to the GAISE College
Report 2016 (Carver et al. 2016) for useful guidelines on teach-
ing introductory and advanced statistics courses. The report
provides valuable recommendations to instructors on making
statistics relevant by introducing it as an investigative process
of problem-solving and decision-making and integrating real
data with a context and a purpose. In this context, as suggested
by Abdelbasit (2010), academic statisticians across Arab uni-
versities should play a significant role in publishing statistics
textbooks in English with brief explanations and discussions
supplemented with exercises and examples contextualized and
relevant to the region. Moreover, the diversity of the languages
of instruction necessitates expanding these efforts to publishing
quality textbooks in Arabic and French as well.

Reforms and revamps of statistics education in the Arab
region should be accompanied by periodic reviews, assessments,
and benchmarking of the statistics programs and curricula with
best international practices. This requires the adoption of a solid
assessment process that starts by setting appropriate program
learning outcomes to conduct regular assessment and con-
cludes with closing the loop to ensure continuous improvement
(Chance and Peck 2015; Moore and Kaplan 2015).

More importantly, efforts to reform statistics education in the
Arab world should be part of a bigger strategic vision to reform
the educational systems in the region. However, in the era of
information, it is the responsibility of academic statisticians to
build up the drive toward comprehensive reforms of statistics
education and the promotion of the role of statisticians in
society.

The nonresponse rate in the survey represented a limitation
in this study worth mentioning, as it likely influenced the results
presented in Section 4. The majority of the nonrespondents
represented programs from countries where the education sys-
tems are ranked rather low globally in terms of general quality
and in the education of science, mathematics, and business in
particular (Schwab 2009, 2017). The political conflicts in Libya,
Syria, and Yemen over the past few years have undermined eco-
nomic progress (Schwab 2017) and have consequently affected
the quality of education in these countries negatively. Moreover,
although the Egyptian education system stands out as the largest
in region, it has failed to produce the skilled graduates needed by
the labor market (EIObeidy 2016). Undoubtedly, the inclusion of
the nonresponding programs in the analysis could have helped
to reveal more and deeper weaknesses in the undergraduate
statistics programs in the region.
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Apart from the possible nonresponse bias, another limitation
of this study is in the discussion on the pedagogical practices
and the quality of graduates. This discussion is based mainly
on the views of program chairs and overlooks the views of
individual instructors and employers. Therefore, there is a need
for an in-depth investigation of the pedagogical practices used
by individual instructors across various statistics courses. Addi-
tionally, exploring the perceptions of employers on the quality
of current statistics graduates and the employability skills and
competences deemed critical for statistics graduates would be
of great significance.

Finally, this study focused only on the undergraduate statis-
tics programs in the Arab region. Future research hence needs to
further explore the current state of graduate statistics programs
in Arab universities to provide a thorough understanding of
the state of statistics education in the region. In addition, with
the increasing attention paid to the role of women in statistics
globally, it would be a significant endeavor to examine the par-
ticipation of women in statistics education in the Arab region.
Furthermore, research is also needed, particularly at the country
level, to assess statistics education in schools and benchmark it
against best international practices.

Appendix: Questionnaire
Section (1): Program Information
1. Please enter your university information:

University:

College/Faculty:

Program Title:

2. Please give your best estimate of the number of your department’s
graduating majors last academic year.

O Less than 10
O 10-29

O 30-49

O 50 or more

3. What is the predominant language of instruction (language of
teaching)?

O Arabic
O English
QO French

4.  'Who are the main employers of your statistics graduates (Rank with
1 represents the first destination). Rank the following items using
numbers from 1 to 3.

¢ - Statistics Centers
¢ - Government
o - Business/Industry
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Section (2): Curricular Structure

Section (4): Quality of Graduates

To what extent does your statistics program cover the following 9. To what extent a “typical” or “average” graduate will have the fol-
topics: lowing skills and competencies. (1 = Lowest, 5 = highest)
Covered partially Skills and competencies 1 2 3 4 5
Not in a course Covered as - - —
covered Implicitly  (asachapter  aseparate Effective technical writing
Topics atall  covered or more) course Presentation skills
Data visualization
Statistical methods and Teamwork and
theory (design and collaboration
modeling) Ability to interact with the
Data manipulation and and communicate with
computation a variety of clients and
Mathematical collaborators
foundations Problem solving
Statistical practice (ability Critical thinking
to understand and
icat
::)alzthilégll?ﬁancejings) 10. In general, how do employers rate your statistics graduates with
Disciplinespecific regard to the following aspects? (1 = Lowest, 5 = highest)
knowledge (a subject Skills and competencies 1 2 3 4 5
besides statistics)
Big data and data science Statistical knowledge
Analytical and statistical
kill
Which of the following packages your statistics graduates will be Ovserlalls career preparation
able to use properly? (Check all apply)
0] Excel
O Minitab Section (5): Recent and Potential Curriculum
O SPsS Changes
O R
[ STATA 11. Have you made any major changes in your statistics program in the
[0 SAS past 5 years?
L1 Others, please specify
O Yes
Which of the following does your department require students to O No
complete? (Check all apply)
If Yes, please briefly describe these changes
O A capstone experience (e.g., a senior project, a senior thesis, or
seminar course) 12. If you have made changes to the program, which of the followings
O Internship (Practical training) was a driver for the change? (Check all apply)
[0 An exit exam (written or oral)
[0 Labor market needs
O Following guidelines from international statistical associations
. . . . (ASA, 18I, etc.)
Section (3): Pedagogical Considerations O Updating the program structure
To what extent do faculty take the following activities in their teach- O Up datl.ng the‘prog.ram cggtents
s o . O Following university policies
ing? (1 = Lowest, 5 = highest) ¢ . .
O Responding to accreditation requirements
Activities 1 2 3 4 5 o If other, please specify
Emphasize authentic . . . s
real-world data 13. Have you ever considered the American Statistical Association
(nontextbook data) Guidelines for Undergraduate Statistics majors in designing or
Develop flexible problem reviewing your program?
solving skills
Include experience with O Yes
statistical computing O No
and data—relateq skills O Not aware of it
Encourage synthesis of
theory, methods,
computation, and . .
applications Section (6): Challenges Facing the Program
Provide opportunities to
PP 14. To what extent do the following issues present a challenge/problem

work in teams
Integrate training in
professional conduct
and ethics
Incorporate regular
assessment to provide
authentic feedback

to the delivery of statistics programs? (1 = Lowest, 5 = highest)



Challenges 1 2 3 4 5

Shortage of qualified
faculty

Availability of textbooks

Availability of authentic
(nontextbook) real data

Availability of statistical
packages

Attracting good students

Employability of
graduates

Business/industry
collaboration

Availability of
training/internship
opportunities for

students
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