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ABSTRACT

In Egypt, the curricula delay in updating and stagnation behind modern educational trends
represents a challenge, which may hinder education quality. Hence, to respond to such a national
challenge, there is a need to review the curricula in light of modern educational trends, particularly
in the case of probability where it has emerged as a mainstream strand in mathematics curricula
worldwide. Moreover, according to the International Mathematics and Science Study 2003 and
2007, Egyptian students’ achievement in “data and chance” is the lowest among other
mathematics areas. Therefore, this study aims at providing insights into the intended curriculum
of probability (ICoP) in Egypt from a comparative perspective with the New Zealand curriculum,
which works as a model for curriculum development in other countries. The summative content
analysis approach has been utilized to explore and quantify the primary probabilistic entities’
usage in the official documents of both countries’ curricula and ensure the consistency between
them though assigning the fundamental probabilistic ideas. The study revealed that the ICoP in
Egypt is consistent with the New Zealand curriculum in strengthening the probabilistic ideas that
are relevant to randomness, events and sample space, and modeling and simulation. However,
the ideas of independence and conditional probability, probability distribution and expectation,
and convergence and the law of large numbers have not yet been considered in Egypt. Therefore,
curriculum developers should look critically at these ideas and address them within teacher
education programs. Moreover, explore how to enhance students’ probabilistic reasoning
represents an expected schema for further research.

Keywords: Sustainable Development Goals (SDGs), probability, Egyptian curriculum, New Zealand
curriculum

INTRODUCTION

During the last few years, Egypt has strived to achieve political stability. The Cabinet has concentrated on
formulating a long-term vision to develop a sustainable development strategy. As a result, Egypt has agreed
to engage in the current global agenda entitled “Transforming our world: the 2030 Agenda for Sustainable
Development” (Sustainable Development Strategy: Egypt Vision 2030, 2016).

One essential goal among sustainable development goals (SDGs), which has been contextualized within
the local context under the pillar of education and training, is improving the educational system’s quality to
fit the international systems. Besides, developing curricula to cope with global developments and information
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updates. Hence, the curricula delay in updating and stagnation behind modern educational trends represents
a challenge, which may hinder education quality (Sustainable Development Strategy: Egypt Vision 2030,
2016). Therefore, to respond to such a national challenge there is a need to review the curricula in light of
modern educational trends. This latter statement raises three basic inquiries: which content has a priority to
review; which level of the curriculum (i.e., intended, implemented, and attained curriculum) could be focal;
and how to provide insights into the Egyptian curriculum.

Although Egypt has not participated in the International Mathematics and Science Study (TIMSS) since
2007, within the next few years competing for TIMSS has been recognized as a national goal for the 2030
strategy. This means there is an emphasis on the international comparison, especially in mathematics and
science. Considering that, the review of the Egyptian students’ performance in TIMSS 2003 and 2007 revealed
that their achievement in “data and chance” is the lowest among other mathematics content areas (Martin,
2005; Mullis, Martin, & Foy, 2008). Besides this, very little research on statistics has been conducted in the
Arab world (Innabi, 2014), which is also noticeable from the low participation of Arab scholars, particularly
Egyptian researchers, in the international conferences of statistics education (e.g., International Conference
on Teaching Statistics [ICOTS]).

Furthermore, within the school mathematics curriculum, probability is a fundamental idea that has been
emerged as a mainstream strand, worldwide (Burrill & Biehler, 2011; Jones, Langrall, & Mooney, 2007). It
also recognized as a crucial idea in school and out of school settings (Kazima, 2007; Nacarato & Grando, 2014;
Paul & Hlanganipai, 2014). This importance of probability has been acknowledged by the Curriculum Center
for Instructional Materials Development (CCIMD) that subordinates the Egyptian Ministry of Education and
is responsible for developing pre-university curricula. According to CCIMD, the mathematics curriculum for
the basic education sector is organized around five main content areas: numbers and operations; algebra,
relationships, and functions; geometry; measurement; and statistics and probability. These content areas are
explicitly included in each educational level, which means statistics and probability as a main content area
within the mathematics school curriculum, start to be addressed from the 1st grade. Later, in the 3 grade,
students are confronted with probability, which is compulsory to learn continuously until the end of the lower
secondary level (CCIMD, 2012).

Through analyzing the national school textbooks activities that are relevant to statistics units from grade
1 to 9 and exploring the correspondence between these activities’ objectives and the seven fundamental
statistical idea that should be addressed not only within the school curriculum but also within the teacher
education program (Burrill & Biehler, 2011); the number of activities assigned to each statistical idea was
determined. As a result, it has been concluded that probability is a core statistical idea within the national
school curriculum, wherein the majority of textbooks’ activities intended to promote the probabilistic
understanding for primary and lower secondary school students (see Figure 1). Therefore, the probability
curriculum has been highlighted in the current study.

Moving to the second inquiry regarding the curriculum’s level (i.e., probability curriculum), curriculum has
been defined as the major organizing concept in considering how educational opportunities are provided to
students (TTIMSS & PIRLS International Study Center, 2019). Further, the term opportunity refers to students
encountering a potential experience in a classroom to study and learn about a particular topic (Houang &
Schmidt, 2008). According to the TIMSS framework, there are three levels of the curriculum; intended,
implemented, and attained (Tri-Partite Model). The current study has concentrated on the intended
curriculum of probability (ICoP), which represents the content that students are expected to learn as
determined by countries’ curriculum (Kurz, 2011; TIMSS & PIRLS International Study Center, 2019). Hence,
through reflecting on the ICoP, students’ expected learning outcomes can be interpreted.

The earlier discussion needs to be strengthened by a theoretical perspective, which represents the answer
for the third inquiry. Hence, two notions have been acknowledged and combined; the comparative perspective
and the fundamental probabilistic ideas (Batanero, Chernoff, Engel, Lee, & Sanchez, 2016; Heitele, 1975).
While the former has been considered by comparing the ICoP in Egypt with the New Zealand curriculum
(which works as a model and resource for curriculum and pedagogical changes in other countries (Forbes,
2014)), the latter provides key points to reflect the main content of probability that should be included at
different educational levels (Batanero et al., 2016). Therefore, the ICoP in the Egyptian context can be
investigated through identifying the embedded fundamental probabilistic ideas in the curriculum standards
in comparison to the New Zealand curriculum.
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Figure 1. Distribution of fundamental statistical ideas within the national school textbook for the basic
education sector

THEORETICAL FRAMEWORK

As noted earlier, the current study has been theorized in light of two essential points; the comparative
perspective and the fundamental probabilistic ideas, which have been approached as follows;

The Comparative Perspective with the New Zealand Curriculum

Recently, the 2030 agenda for sustainable development has been adopted by United Nations member states
since 2015 to provide a shared schema for peace and prosperity for people now and into the future. At the
heart of this vision, there are 17 SDGs, which represent an urgent call for action by all countries, developed
and developing, in a global partnership. Indeed, both Egypt and New Zealand are committed to achieving
SDGs. As a result, the Egyptian national strategic plan 2030 has been formulated to be in line with SDGs. On
the other hand, New Zealand has committed to play its part at home and abroad to achieve the SDGs (SDGs,
2019).

Through reflecting on one of the latest reports for SDGs (2019), it has been shown that Egypt’s current
ranking is 92 out of 162. On the other side, New Zealand has achieved a high SDG global ranking of 11.
Further, the two countries’ average performance in fulfilling SDGs has been presented by the following figure;

Of the SDGs, the fourth goal focuses on quality education in a broad sense, which has been stated as
“Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all”, in
which there is an extent of global citizenship education at all levels (SDG, 2019). According to the current
assessment of SDGs (2019), there is a stagnate to achieve the quality of education in Egypt. However, New
Zealand is maintaining this achievement in the quality of education.
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Figure 2. Average performance by SDGs in Egypt and New Zealand
Source: SDGs Report, 2019, https:/unstats.un.org/sdgs/report/2019/

From this perspective, the SDGs strategy works as a shared roadmap to achieve the educational goals
more collectively in a global sense. Besides, it can be considered as the norm where the participated countries
strive to achieve its goals. In particular the case of the intended curriculum that clarifies the intentional
opportunities afforded to students for studying specific contents to achieve intended educational goals planned
by governments or the educational community (Houang & Schmidt, 2008).

Another specific reason for conducting the current comparison is that when the discussion is placed into
the field of statistics education research, it is worthwhile to mention that the New Zealand curriculum has
developed to the stage where it now serves as a working model for other countries to adapt to fit their
particular circumstances. Therefore, the New Zealand curriculum can be used as a resource for curriculum
and pedagogical changes in other countries (Forbes, 2014).

This significant status of the New Zealand statistics curriculum is reflected in the active participation of
the New Zealanders’ statistics scholars in international conferences. In contrast to the Egyptian educators
who rarely participate in statistics education research conferences, believing that statistic and probability
denote one sub-unit of school mathematics. For instance, by reviewing the contributed papers of the ICOTS
that serves one of the most important events on the international statistics education calendar, it has been
shown that during the ICOTS 8, 9, and 10 (held in 2010, 2014 and 2018); there is only one paper prepared by
the Egyptian Professor Mina (2014), who suggested theoretical basis for the teacher education in statistics.
Further, within the whole Arab community — including Egypt — only four papers have been provided
(Abdelbasit, 2010; Alfaki & Hijazi, 2018; Innabi, 2014; Mina, 2014) where the discussion has incorporated the
topics of teaching statistics in another language; teacher education basis; status of statistics education in the
Arab countries; and building the statistics capacity. On the other side and by taking into consideration the
difference between the Egypt and New Zealand populations, there were a variety of topics (8 papers) that have
been discussed through the New Zealand educators individually or through their collaboration with other
researchers from different countries (Clark, 2010; David & Brown, 2010; David, Seddon, Harlow, & Brown,
2014; Edwards, 2014; Foster, 2018; Petty, 2010; Stern, Stirling, Dale, & Stern, 2010; Wang & Wu, 2010).

The Fundamental Probabilistic Ideas

The most decisive conceptual event of the twentieth century has been the discovery that the world is not
deterministic (Hacking, 1990). The term Probabilistic Revolution signals a shift from a deterministic
conception of reality, phrased in terms of universal laws of stern necessity, to one in which probabilistic ideas
have become central (Kruger, Gigerenzer, & Morgan,1987). Since students are surrounded by randomness in
their personal and school lives, there is a need to be ready to make adequate decisions under uncertainty. This
need has been recognized by the educational authorities in many countries, where probability is included in
the curricula from primary to university level (Jones et al., 2007; Torres & Contreras, 2014). However,
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including a topic in the curriculum does not automatically assure its correct teaching and learning (Batanero
et al., 2016), especially in the case of probability where many challenges have been stated through literature
and which may hinder students’ understanding of probability. For instance, many researchers agree on the
lack of teacher preparation to teach probability (Ainley & Monteiro, 2008; Batanero, Godino, & Roa, 2004;
Pecky & Gould, 2005). Another challenge is relevant to the textbooks, which sometimes present a too narrow
view of probability and some of the stated definitions are incorrect (Batanero et al., 2004). Therefore, in the
case of probability, it is necessary to investigate the school curriculum, as the most fundamental structure for
educational experiences and the underlying “skeleton” that gives characteristic shape and direction to
instruction in the educational systems (Houang & Schmidt, 2008). Further, according to the TIMSS
framework, three different levels of the curriculum could be investigated to comprehend the characteristics of
probabilistic knowledge provided to students; intended, implemented, and attained curriculum.

Indeed, reflecting on the content of probability that should be included at different educational levels has
been admitted as a key point in teaching probability (Batanero et al., 2016). In the Egyptian context, Elbehary
(2019) concluded that the provided primary school content of probability intends to enhance students’
deterministic reasoning through experiencing many probabilistic tasks from the classical and axiomatic
perspective. Further to this, there is a lack of addressing the frequentist approach and the subjective meaning
of probability that considered crucial concepts for promoting students’ probabilistic reasoning. However, there
is no clear discussion yet, to justify why such deficiencies of the school textbooks have been manifested. Based
on that, to get an inclusive understanding of probability education in Egypt, there is a need to look into the
ICoP. Additionally, although there are many previous studies from different theoretical perspectives and
cultures have shown that students tend to hold certain misconceptions about probability that negatively
impact their learning (Borovenik, 2008; Chiesi & Primi, 2009; Jones et al., 2007; Rubel, 2007; Sharma, 2014;
Zazkis & Chernoff, 2008), there is a lack of research which reflected the role of the curriculum in shaping such
problems, in particular from a comparative perspective.

Therefore, the current study aims to tackle this arena by employing a comparative perspective.
Furthermore, to make the comparison more precise and operational, the study has focused primarily on
Batanero et al.’s (2016) identification of the fundamental probabilistic ideas that have been adapted based on
Heitele (1975); Batanero, Biehler, Maxara, Engel, and Vogel (2005a); and Batanero, Henry, and Parzysz
(2005b). These ideas comprise randomness, events and sample space, combinatorial enumeration and
counting, independence and conditional probability, probability distribution and expectation, convergence and
the law of large numbers, sampling and sampling distribution, and modeling and simulation.

RESEARCH QUESTION AND HYPOTHESIS

Taking into consideration the comparative perspective with the New Zealand curriculum, and the
fundamental probabilistic ideas, this research aims at providing insights into the ICoP for the basic education
sector in Egypt. Therefore, the following central question has been addressed,;

Q: To what extent is the ICoP in Egypt consistent with the New Zealand curriculum?
Moreover, this study has been formulated in the light of the following hypothesis;

Because New Zealand has achieved a high SDG global ranking of 11 compared to Egypt with a current
rank of 92 out of 162, and the statistics curriculum in New Zealand has been developed to the stage where it
now serves as a working model for other countries to adapt to fit their particular circumstances. It has been
assumed that reflecting on the Egyptian ICoP from the perspective of the New Zealand curriculum can provide
meaningful results, in such a way of impacting the curriculum reform in Egypt.

RESEARCH METHOD

Research Design

The current study has employed the qualitative content analysis which signifies one of the various research
methods used to analyze text data, and it focuses on the characteristics of language as communication with
attention to the content or contextual meaning of the text (Hsieh & Shannon, 2005; McTavish & Pirro,1990;
Tesch,1990). In general, the goal of the content analysis is providing knowledge and understanding of the
phenomenon under study (Downe-Wamboldt, 1992), wherein the phenomenon here (in this study) refers to
the ICoP in Egypt. More precisely, the “summative content analysis” has been employed to answer the
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research question. The summative content analysis starts with identifying and quantifying certain words in
a text to understand the contextual use of these words, where this quantification intends to explore the words’
usage (Hsieh & Shannon, 2005).

Procedures and Data Analysis Processes

In light of the qualitative content analysis processes, the following procedures have been operated (Hsieh
& Shannon, 2005; Kaid, 1989):

=  Formulating the research question to be answered;

As stated earlier, this research attempts to provide insights into the ICoP for the basic education sector in
Egypt from a comparative perspective with the New Zealand curriculum.

= Selecting the sample to be analyzed;

The ICoP in Egypt and New Zealand has been figured out through their official websites (CCIMD, 2012;
The New Zealand Curriculum, 2007). It is formulated as learning standards, which describes the expected
content for students to learn. For instance, 5t grade students are expected to calculate the probability of the
complementary event, according to the ICoP in Egypt. On the other side, based on the New Zealand
curriculum, they are expected to compare and describe the variation between theoretical and experimental
distributions in situations that involve elements of chance.

= Defining the categories to be applied and outlining the coding process

According to Folger, Hewes, and Poole (1984), the development of a good coding scheme is central to
trustworthiness in research using content analysis. Hence, to ensure the results’ trustworthiness, the analysis
process started with defining the categories to be applied through the onto-semiotic approach.

The onto-semiotic approach is a semiotic analysis developed by Godino and collaborators (Godino,
Batanero, & Font, 2007). It uses the theoretical constructs of semiotics as the ontology of mathematical objects
to understand mathematics and deals with the objects’ meaning from an institutional or personal point of
view. Accordingly, the onto-semiotic approach has been utilized to identify the primary entities of probability
(as the units of analysis) in both Egypt and New Zealand’s official documents which outline the ICoP, wherein
these documents represent the institutional level (a group of people that share tools, rules, and actions). This
approach defines the primary entities of probability as follows; probabilistic situations (problems or tasks)
where the probabilistic object is used; language (concepts, terms, or notations) that are implicitly or explicitly
employed in a probabilistic situation; procedures (operations, algorithms, or techniques) applied to manipulate
the situation; and propositions (properties or attributes of the concepts) (Torres & Contreras, 2014).

After identifying the primary entities of probability in both countries’ curriculum, these entities have been
assigned to the fundamental probabilistic ideas to understand the consistency between the ICoP in Egypt
corresponding to the New Zealand curriculum.

= Implementing the coding process and determining the trustworthiness

Based on the previously stated definitions for the primary entities of probability, the official documents of
both countries have been reviewed and coded, from grades 1 to 9 in the Egyptian context corresponded to 1 to
8 in New Zealand. Furthermore, since within the summative content analysis method, data analysis begins
with searches for occurrences of the identified words by hand or by computer, then word frequency counts for
each identified term are calculated (Hsieh & Shannon, 2005). Hence, the frequencies of each entity (e.g.,
situations or language) have been calculated for each curriculum.

While the definitions of the primary entities of probability have guided the coding process, this process
represents a deductive content analysis. Besides, to ensure the trustworthiness when the deductive approach
is used, double coding often helps to assess the quality of categorization (Elo, Kédridinen, Kanste, Polkki,
Utriainen, & Kyngis, 2014). Therefore, to guarantee the trustworthiness of the current study results, two
rounds of the coding process have been employed in a time difference of two months (Schreier, 2012). As a
result, the identified entities of probability itself and its frequencies were almost similar.

= Analyzing the results of the coding process.

The last step for the qualitative content analysis is analyzing the results of the coding process, which has
been described in the next section (see the results and discussion section).
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RESULTS AND DISCUSSION

After implementing the processes of summative content analysis approach (as mentioned in the research
method section); the results of the coding process have been labeled as follows;

First; The Status of Probability within the School Mathematics Curriculum in Egypt
Compared to New Zealand

Probability has been embedded within the school mathematics in both countries’ curricula. However, the
name of the domain itself in which probability has assigned is slightly different; statistics and probability in
Egypt versus statistics in the New Zealand curriculum. This situation can be interpreted in terms of
Steinbring’s (1991) criticism regarding the tendency to organize teaching probability and statistics within a
hierarchical structure, rather than emphasizing the complementarity between the mathematical description
and empirical application in stochastic situations. Hence, defining the domain by statistics and probability
strengthens perceiving them as two different areas. As stated by Kazak and Confrey (2006), in such a
traditional approach, the conceptual link between probability and statistics is not available until the
discussion of statistical inference.

Intended learning objectives of “statistics” in New Zealand

Statistical Statistical Probability
investigation literacy investigate situations that
involve elements of chance.

a

i it T
N N N
Pose statistical questions and Choose and apply the Understand the basic
try to answer it through appropriate statistical probabilistic concepts and
collecting the appropriate data, methods and techniques to use it to solve problems

organizing and representing it. describe the data,
summarizing, and
representing it.

Intended learning objectives of “statistics and probability” in Egypt

Figure 3. Probability within the domain of statistics in Egypt and New Zealand

Figure 3 outlines how probability has been embedded within the domain of statistics and probability, and
statistics in Egypt and New Zealand, respectively.

From Figure 3, generally speaking, the intended learning objectives of statistics in Egypt align with the
New Zealand curriculum, in which almost all of the approved standards in the Egyptian context can be
interpreted within the three main areas of statistics in the New Zealand curriculum (i.e., statistical
investigation, statistical literacy, and probability). More precisely, concerning probability, it has been affirmed
to be equal to the other two standards; statistical investigation and statistical literacy.

In the long term, this situation may positively affect the students’ learning (i.e., attained curriculum).
Since, emphasizing or disregarding an idea within the intended curriculum that includes goals and
expectations set by the policymakers and curriculum developers, may affect teachers’ interpretation of this
curriculum. Besides, interpreting the curriculum is an essential role for teachers (Thijs & Akker, 2009).
Consequently, the more a statistical idea has been emphasized within the intended curriculum, the more
teachers may believe in the importance of that idea, wherein teachers’ beliefs influence their teaching practices
and students’ performance (Beswick, 2007; Polly et al., 2013; Stein & Kim, 2008).

On the contrary, although the intended curriculum should align with the implemented curriculum for
achieving the curriculum goals through the attained curriculum (Phaeton & Stears, 2017). A critical issue has
arisen in the Egyptian context, in which there is a mismatch between the status of probability within the
intended learning objectives of statistics, and the implemented activities of the national school textbooks. As
presented earlier in Figure 1, the majority of national school textbooks’ activities have been allocated to
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probability, which indicates the importance of learning probability compared to both statistical literacy and
statistical investigation in the implemented curriculum. However, the intended curriculum shows an equal

affirmation (see Figure 3).

Second: The Primary Probabilistic Entities within the ICoP in Egypt and New Zealand

Through utilizing the OSA, the primary probabilistic entities within the ICoP in Egypt and New Zealand
have been identified. Further, its frequencies have been calculated and are represented by Figures 4-7.

Recall some real-life situations related to
Probability. Besides, situations In other. .

Value the importance of probability field to
predict future events.
Appreciating the role of sample size

Acknowledging and anticipating possible
outcomes

identified situations

e

Identify some kinds of software that include
simple trials

Primarily

Recognize equal and different likelihoods.

Acknowledge variation and independence

Acknowledge the variation between
experimental and expectations from models_.

Investigate situations that mmvolve elements of
chance (domng random experiments).

|

HMEG ENZ

=

th
e
-1
(=]
LY.

Frequencies

Figure 4. Probability within the domain of statistics in Egypt and New Zealand
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Primarily identified procedures

18
16
14

10

Frequencies

Identify all the possible outcomes of a random experiment

Deduce that the prebability of an event is a number lies between
this interval 0 <p =1.
calculate the complementary event using Venn diagram_ as
different operations on events.

Use tree diagram to express the results of random experiment and
calculate probability

Use suitable simulations, and technology to calculate probability.

Use two-way tables to calcutate the probability

Interpret the expected values and standard deviations of discrete
random variables;

Apply distributions such as the Poisson, binomial, and normal.

Calcolate the probabilities of independent, combined, and
conditional events

Usze fractions, ratios and percentages to describe probabilities

Calculate different probabilities

HEG ENZ

=]
[
]
w

Frequencies

Figure 6. Probability within the domain of statistics in Egypt and New Zealand
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Relationship between two events (equal and
different likelihood)
Compare different degrees of probability

HEG ENZ

Relationship between events (certam, possible, and
mmpossible) and its probability

Relationship between two events; intersection;

union: and difference between them
Compare theoretical continuous distributions with
experimental distributions

Compare discrete theoretical distributions and
experinental distributions

Compare the variation between theoretical and
experimental distributions

Compare experimental results with expectations

from models of all the outcomes e

0 2 3

A

Primarily identified propositions

—

Frequencies
Figure 7. Probability within the domain of statistics in Egypt and New Zealand

Figures 4-7 provide detailed information regarding the primary probabilistic entities in both countries’
curricula, in comparison to each other. As mentioned earlier (see research method section), to precisely discuss
the extent of consistency between the ICoP in Egypt and New Zealand, in such way that enables to deduce the
neglected ideas within the Egyptian context and give concrete implications, the emphasized probabilistic
entities (i.e., the highest frequencies) in both countries’ curricula have been highlighted and assigned to the
fundamental probabilistic ideas. Hence, the results have been summarized in Table 1, taking into
consideration that the dark color cells refer to the probabilistic entities that emphasized within both contexts.
On the other side, if the probabilistic idea has been emphasized within one context, normal and italic letters
used to indicate the Egyptian and New Zealand context, respectively.

Table 1. The correspondence between the primary entities of probability in both Egypt and New Zealand (NZ)
curricula, and the fundamental probabilistic ideas
Situations Language Procedures Propositions
Investigate situations Probability, likelihood,
Randomness that involve elements of chance, and uncertainty

chance (both) (both)
Fractions, ratios and Calculate the probability of = Relationship between two
percentages (NZ) an event (both) events (Egypt)
Events and
sample space Possible, impossible, Use fractions, ratios and Relationship between the event
and certain events  percentages to describe the (certain, possible, impossible)
(Egypt) probability (NZ) and its probability (Egypt)
Combinatorial
enumeration and
counting
Indepenfl(?nce Acknowledge variation .Calculate the probqbzhty of
and conditional and independence (NZ) independent, combined, and
probability P conditional events (NZ)
Probability T“heorg tical, 'Normal, Compare the variation between
L. . Binomial, Poisson, and . .
distribution and . theoretical and experimental
expectation Experimental distributions (NZ)
p distribution (NZ)
Convergence and Acknqwledge the Comparing experimental results
variation between . .
law of large . 1 and with expectations from models
numbers expenme.nta an of all the outcomes (NZ)
expectations (NZ)
Sampling and
sampling
distribution
Modeling and ilemiiilly stomt Lshaels et Use suitable simulations to

simulation sgiffnv:)aizetilil;ts 1(1;‘;1336 calculate probability (both)
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These results indicate, on the one hand, the ICoP in Egypt is consistent with the New Zealand curriculum
in strengthening the probabilistic ideas that are relevant to randomness, events and sample space, and
modeling and simulation, because these ideas are highlighted within both contexts. On the other hand, three
other fundamental probabilistic ideas have been discussed within the New Zealand curriculum, but not yet
considered in Egypt; independence and conditional probability, probability distribution and expectation, and
convergence and law of large numbers. Consequently, the later three ideas denote neglected areas within the
ICoP in the Egyptian context in comparison to New Zealand, wherein they have been highlighted within
probability education literature as significant notions for students to learn, as follows;

“Independence and conditional probability” were included by Heitele (1975) in his list of fundamental
stochastic ideas that helped probability theory to develop throughout history. Furthermore, prominent
curriculum documents such as the National Council of Teachers of Mathematics standards (2000) and
Guidelines for Assessment and Instruction in Statistics Education (American Statistical Association, 2007)
recommended that students should understand the concepts of conditional probability and independent events
before leaving high school. Hence, according to Borovenik and Kapadia (2009), these ideas should not be left
out of any standard course in probability at school and university and in particular, the conditional probability
that helps in making accurate inferences in everyday life. Despite this, the ICoP for the basic education sector
in Egypt seems to disregard these concepts. Further, this condition has been stated before by Carranza and
Kuzniak (2008) who noted that the school curriculum seems to ignore the subjective probability, which is
widely used in the applications of statistics.

Regarding both ideas “probability distribution and expectation” and “convergence and law of large numbers”
which mostly discussed together as they complement each other, Martignon (2014) noted that probability
models, such as the binomial or normal distribution, supply us with the means to structure reality; they
constitute important tools to recognize and to solve problems. Such a process of modeling random situations
is an important step in any application of probability to real-world phenomena (Chaput, Girard, & Henry,
2011). In such discussion, wherein our expectation about real phenomena may not be consistent with the
empirical results, understanding the law of large numbers and the concept of convergence is essential. The
law of large numbers is the probabilistic idea that connects two big theories of probability; classical and
experimental. It implies the mathematical tool to interpret the empirical results as compared to the calculated
theoretical probabilities. According to the law of large numbers, the probability of a large difference between
the empirical probability and the theoretical limits to zero as more trials are collected (Stohl, 2005).

Through identifying the absence of these concepts within the ICoP in Egypt, the previously identified
disconnection between the theoretical and experimental interpretation of probability within the Egyptian
national textbooks in primary school that highlighted by Elbehary (2019) become more understandable;
wherein the basic probabilistic idea which connects these two interpretations (i.e., the law of large numbers)
has not been addressed within the ICoP. Besides, it also indicates how the indented curriculum impacts the
potentially implemented curriculum (i.e., school textbooks), which have a high significance in the context of
developing countries, and many teachers place priorities in discussing their activities. Consequently, simply
following the current structure of national textbooks may affect students’ understanding of probability in such
a way of interpreting daily life probabilistic situations theoretically separated from the empirical results.

CONCLUSION

Although, the current study attempts to provide insight into the ICoP in Egypt from a comparative
perspective, in such a way of informing the curriculum reform in the light of SDGs; there are some limitations
should be taken into consideration to grasp the study results. For example, the study has addressed only two
formal documents that have been shared on Egypt and New Zealand official websites. Besides, concerning the
data analysis processes and issues of trustworthiness, there were some time constraints where only two
months separate between the first and second analyzes.

Analyzing the intended curriculum that being declared in the official national documents provides a
guiding statement for what a curriculum is intended to be in a specific context. The discussed ideas regarding
the ICoP in Egypt and how it is consistent with the New Zealand curriculum, as an exemplar of well-defined
statistics curriculum internationally, can be helpful for many practitioners. Curriculum developers who are in
charge of revising and developing mathematics curriculum may need this information to look critically at the
gaps and weakness points needed to be overcome to educate our children better. Notably, within the context
of SDG strategy wherein developing the national curriculum to fit with the international context is one goal

11/16


http://www.iejme.com/

Elbehary

towards achieving quality education. Moreover, school curriculum investigation and teachers’ own K-12
learning experiences have been identified as potential sources of teachers’ knowledge (Stylianides & Ball,
2004; Friedrichsen et al., 2009). Hence, the provided information is valuable for teacher educators to prepare
prospective mathematics teachers, wherein these gaps of the curriculum can be addressed as a part of teacher
education discussion. More precisely, on the one side, within a teaching situation, these results can cultivate
prospective teachers’ knowledge through strengthening their awareness towards various probabilistic
misconceptions, which may appear later in their students. Besides, helping them to think of educational tasks
and activities to provide the students with different opportunities to confront their misconceptions. For
example, engaging them with substantial activities, in which the relationship between the classical and
frequentist probability is highlighted (Sharma, 2016). On the other side, in their daily life situation, it is also
crucial in interpreting multiple probabilistic situations, such as a medical test result (Borovenik, 2008).
Finally, studying the ICoP in Egypt supplies data about the basic probabilistic ideas that expected to learn.
Therefore, investigating to what extent do these ideas (i.e., current instruction of probability) enhance
students’ probabilistic reasoning could be an expected schema for future research.
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