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Level Of Teaching Practices In Supportingmathe-
matical Connection Processes Among Intermedi-

ate School Teachers 
 

Nawal Sultan Al Khedhr, Badriah Menawer Al-Harbi 
 

Abstract: This study aimed to investigate the intermediate school teaching practices for supporting mathematical connection processes. To conduct this 
study, researchers followed the descriptive-analytical approach. The researchers developed two tools: a survey directed to experts to identify the teach-
ing practices that support the mathematical connections required by intermediate school teachers. The second tool is an observation card to determine 
the level of teaching practices that support mathematical connections among intermediate school teachers. The study population is divided into two 
categories: the first category is experts in mathematics teaching, and its sample consisted of (25) experts, and the second one is intermediate school 
teachers of mathematics, and its sample consisted of (30) female teachers. The study findings revealed that the (28) teaching practices supporting the 
mathematical connections required by intermediate school teachers. These teaching practices, which identify the links between mathematical ideas and 
their use, have shown an average performance level. The level of teaching practices that support the functions of "understanding how mathematical 
ideas are connected and how they are based on one another to become integrated" has shown a low-performance level. In contrast, the level of teach-
ing practices that support the processes of "identifying mathematics and its applications in other contexts" has been shown a deficient level of perfor-
mance. Finally, the level of teaching practices that support mathematical connections as a whole has shown an insufficient level of performance. 
 
Index Terms:Conceptual knowledge, mathematical connections, mathematical notion, NCTM, teaching Practices 

———————————————————— 

 

1. INTRODUCTION 
Mathematical connection is one of the essential mathemati-
cal competencies [18] and one of the twenty-first-century 
skills learners must have [17].Mathematical connection is 
defined as 'connecting previous knowledge to the current, 
establishing or strengthening relationships between math-
ematical principles and ideas, linking mathematical subjects 
to each other in a specific class and different classes, and 
linking mathematics to other subjects [9]. Mathematical 
connection is considered the fourth criterion of operations 
standards in the principles and standards of school mathe-
matics document issued by [14]. National Council of 
Teachers of Mathematics [NCTM] [14] includes school 
mathematics standards that describe what mathematics 
education should be like and what students should learn 
and be able to perform - which is " is the student's ability to 
relate the concept, generalization, or problem situation to its 
multiple representations. Moreover, it links any equal repre-
sentation and its ability to connect the idea, conception, 
procedure, or mathematical idea to other mathematical 
concepts, generalizations, techniques, and ideas. This led 
to the vision of mathematics as a connected and integrated 
building of mathematical knowledge from which people 
benefit from mathematics in life [14]. The Mathematical 
connections standard emphasizes that study programs en-
able students in pre-kindergarten through twelfth grade the 
mathematical connection processes, which are as follows: 
 
 
 
 
 
 
 
 
 
 
 
 

 Identifying the connections between mathematical 
concepts and their applications. 

 Recognizing how mathematical ideas are intercon-
nected and built on one another to form an inte-
grated whole. 

 Understanding mathematics and its applications in 
other contexts, [14].  

 
These main processes are accompanied by several sub-
processes that the literature review and previous studies 
attempted to define. The mathematical interconnection 
standard is linked to some mathematical prowess compo-
nents, as conceptual assimilation allows the student to con-
struct new knowledge based on the link between them and 
previous knowledge [13]. Adaptive reasoning is the ability to 
reason logically about the relationships between ideas and 
situations. A productive desire demonstrates it for mathe-
matics, which is shown by viewing mathematics as realistic, 
practical, and feasible [15]. Mathematical connection is also 
associated with understanding-based learning. Linking 
mathematics teaching with real-life problems and communi-
ty issues helps in developing mathematical thinking, raising 
the level of academic achievement among students, retain-
ing knowledge, participating in solving some community 
issues, enhancing students' attitudes towards mathematics, 
realizing the importance of mathematics, and forming a 
positive view of the community towards school [16], [7], 
[11].The mastery of mathematical connection skills provides 
the learner with a high self-confidence level[12]. Although 
making connections is a student's mental work that includes 
access to mathematical understanding, forming relation-
ships is not an automatic process. Educators should pro-
vide practices in which the links are obvious; this allows 
students to make their connections [2]. The teacher can 
help students develop competence in applying mathemati-
cal procedures, which will help them strengthen their math-
ematical connections. Learners define conceptual 
knowledge and techniques used to solve mathematical 
problems and explain and justify the steps and methods 
used to solve those problems. Learners are encouraged to 
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use their educational experiences from other sciences and 
their own experiences when solving problems or expressing 
mathematical ideas. Furthermore, when learners automati-
cally recognize the links between mathematics and other 
sciences or between mathematics and its applications in 
life, they respond positively, Swayer [19]. On the other 
hand, the teacher can assist students in using mathematical 
connections to select appropriate problems because stu-
dents cannot learn how to relate between topics unless they 
attempt to solve problems that demonstrate this connection 
[14]. Businskas [8]results study showed that teachers pos-
sess knowledge of some mathematical connections, but 
this knowledge is mainly implicit, and teachers describe 
specific mathematical connections. According to the study's 
findings [10], teachers made many mathematical connec-
tions, but most of them were limited, and many of them did 
not require students to work or think. The findings also re-
vealed that teachers get their ideas about mathematical 
connections from themselves or their superiors. Many of 
them lack the resources, ideas, and training needed to 
make these connections. It is clear from the preceding that 
mathematics teachers play an important and influential role 
in assisting their students mastering mathematical correla-
tion processes and achieving better mathematics learning. 
 

2. PROBLEM STATEMENT  
Despite the importance of the mathematical connections, 
there is a weakness in students' level in mathematical con-
nection processes, as revealed by a group of previous stud-
ies, including [6], [5]. Several studies, including [3], [1] stud-
ies, have also been recommended to investigate teaching 
practices that promote student mathematical connections. 
Promoting student mathematical connection processes ne-
cessitates a teacher who can support students' processes 
through his or her teaching practices. The teacher's inability 
to perform such operations has a negative impact on stu-
dents' mathematical connection and development process-
es. Based on the above, there was a need to evaluate 
teaching practices that support intermediate school teach-
ers' mathematical connection processes. Therefore, this 
study sought to answer the following questions: 
 
1- What teaching practices support intermediate school-
teachers' mathematical connection processes from the ex-
perts' perspective? 
 
2- What is the level of teaching practices that support 
mathematical connections among intermediate school 
teachers? 
 
The two researchers used the descriptive method in its sur-
vey and analytical representations, where previous litera-
ture and studies were surveyed and analyzed to conclude 
teaching practices supporting mathematical connection 
processes. Then, experts' opinions are defined to determine 
the teacher's performance's essential practices and then 
note the teachers' performance for these practices. 
 

3. STUDY SAMPLE 
The study sample consisted of two categories: 

1- Expert sample: A total of (25) mathematics experts 
were chosen with care based on their research ex-
perience in mathematical connections and its pro-

cesses to judge teaching practices' appropriate-
ness supporting mathematical connection process-
es. 

2- Teacher sample: A total of thirty (30) mathematics 
female teachers were chosen randomly from the 
Education Department of Buraida city's intermedi-
ate school (North and South of Buraida). 
 

4. STUDY TOOL 
 

Survey  
A survey was prepared to determine the teaching practices 
that support mathematical connection processes required 
for intermediate schoolteachers from expert perspectives in 
mathematics based on the NCTM standards and the educa-
tional literature that deals with the mathematical connection. 
The survey consisted in its initial form of (28) statements 
distributed on (3) axes and (7) dimensions before arbitra-
tion. The validity of the survey: through face validity, by pre-
senting the survey in its initial form to a group of arbitrators, 
and in light of their opinions, many amendments were 
made, including deletion, addition, and reformulating. Inter-
nal Consistency Validity: The internal consistency was cal-
culated by calculating the Pearson correlation coefficient 
between each of the survey scores and the Axis's total 
score to which it belongs. The correlation coefficients 
ranged between (0,79 - 0,93), which is statistically signifi-
cant at the level (0.01), which indicates the consistency of 
the phrases with the Axis it measures. 
 
Survey's reliability: 
The survey's reliability was assessed using the (Cronbach's 
Alpha coefficient). The survey was sent to a sample of (9) 
experts, and the results showed that the overall stability 
factor of the survey was (0.84), indicating high stability of 
the survey. The survey included in its final form an introduc-
tion explaining the purpose of the survey, how to answer 
the survey statements, and a table containing the respond-
ent expert's data, and the survey consisted of (27) state-
ments distributed on (3) axes and (7) dimensions, as shown 
in the table below: 
 

TABLE 1 
SURVEY AXES, DIMENSIONS, AND NUMBER OF 

STATEMENTS 
 

N  Dimensions  Axes   

4 

Define prior 
knowledge and 
apply it to new 
situations, linking 
and distinguish-
ing multiple rep-
resentations of 
the same con-
cept. 

Identifying the con-
nections between 
mathematical no-
tions and their appli-
cations. 
 

1 
 

4 

Recognizing the 
mathematical 
connections and 
the interconnec-
tion of ideas for 
mathematical 
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N  Dimensions  Axes   

content on multi-
ple levels. 

3 

Using mathemat-
ical connections 
to solve mathe-
matical prob-
lems. 

4 
Conceptual and 
procedural inte-
gration and con-
nections 

Recognizing how 
mathematical ideas 
are related to one 
another and how 
they are built to form 
an integrated whole. 

2 

3 

Connections 
between math-
ematical sub-
jects and the 
ability to see the 
same mathemat-
ical structure in 
apparently dif-
ferent situations 

5 
Connecting 
mathematics to 
its real-life appli-
cations. 

Identifying Mathe-
matics and its Uses 
in Other contexts. 

3 

4 

Connecting 
mathematics and 
its applications 
to other fields of  
science   

72 2 Total  

 

In the closed section of the survey, a three-point rating 
scale (appropriate, to some extent, inappropriate) was used 
to assess teaching practices' appropriateness. Grade (1) 
has been assigned to inappropriate, grade (2) to some ex-
tent, and grade (3) to appropriate, while in the open part, 
the room is given for the expert to suggest what he deems 
appropriate in terms of amendments. The appropriate esti-
mate to judge the appropriateness of teaching practices 
was determined as follows: 
 
Range = (maximum – minimum)  

 
3-1= 2    categories = 3  

 
The length = Range / categories= 2/3= 0.67  
 
The calculation means were classified according to the cat-
egory's length, as shown in the Table 2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
TABLE 2 

A THREE-POINT RATING SCALE OF THE EXPERT SAMPLE'S RESPONSES TO THE SURVEY 

Rating scale Means  

Inappropriate  1.00 – less than 1.67  

To some extent  7667 –less than 2.34  

Appropriate  2.34 – 3.00  
  
Observation checklist 
This card's purpose was to assess the level of teaching 
practices used by intermediate school math teachers to 
support mathematical connection processes. This card was 
created based on the results of the (survey) application, 
and it included (27) practices distributed across (3) axes 
and (7) dimensions. 
 
Validity and reliability Observation card  
The validity of the Observation card was assessed through 
construct validity. The card was constructed in the light of a 

valid and reliable tool (survey) using the Cooper equation. 
Five teachers from non-participants in the study sample 
were chosen to calculate the card's percentage of stability 
based on the number of times of agreement and difference 
between two observations. The observation card's stability 
rate for all axes ranged between (85.71%) and (92.85 %). 
This indicates that the card's stability has increased. More-
over, a four-stage rating scale was developed and present-
ed to the arbitrators, with four performance levels defined 
for each teacher's practice parameter: (high, medium, low, 
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very low). Table 3 was used to assess the level of teaching 
practices: 
 
Range = (maximum – minimum)  

4-1= 3    categories = 4  
The length = Range / categories= 3/4= 0.75  
The calculation of means was classified according to the 
category's length, as shown inTable 3.  
 

 
 
 
 
 
 
 
 
 

TABLE 3 
MEANS AND PRACTICE LEVEL  

 

Practice Level  Means  

Very low   1.00 – less than 1.75  
Low  1.75–less than 2.55 

Average  2.50 – less than 3.25   
High 3.25 - 4 

 

5. RESULTS AND DISCUSSION  
Response to the first question: 
"What are the teaching practices that support intermediate 
female schoolteachers' mathematical connection processes 

from the experts' perspective?" To answer this question, the 
survey tool was used on a sample of experts, and the re-
sults were analyzed as follows: 
 

 
TABLE 4 

FREQUENCY, PERCENTAGES, ARITHMETIC MEANS, AND STANDARDDEVIATIONSOF EXPERT RESPONSES TO A SU
RVEY OF TEACHING PRACTICES SUPPORTING MATHEMATICAL CONNECTION PROCESSES AMONG INTERMEDIATE 

FEMALE SCHOOL TEACHER
 

R
a
ti
n
g
  

 
SD 

M
e
a
n
s
  

Responses X 

Teaching Practice  N  

In
a
p
p
ro

p
ri
a
te

  

   

T
o
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o
m

e
 e

x
te

n
t 

A
p
p
ro

p
ri
a
te

  

% 

The First Axis: Defining the connections between mathematical notions and their applications. 

The First Dimension: identify the prior knowledge and apply it to new situations, linking and distinguishing multiple representations of 
the same concept. 

Appropriate  5179 2196 

- 7 24 X 
Activities are used to 
assess students' prior 
knowledge of the new 
subject. 

7 
- 4 96 % 
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% 

Appropriate  5127 2192 

- 2 23 X Students are asked 
questions to explain 
how the new topic re-
lates to what they have 
previously learned. 

2 
- 8 92 % 

Appropriate  5146 2184 

7 2 22 X Connecting the stu-
dents' new knowledge 
to what they have pre-
viously learned. 

3 
4 8 88 % 

Appropriate  5158 2176 

2 2 27 X Presenting a single 
concept in a variety of 
ways (forms, language, 
symbols, etc.). 

4 
8 8 84 % 

The Second Dimension: Recognizing the mathematical connections and the interconnection of mathematical content ideas on multi-
ple levels. 

Appropriate  0,27 
 

2,92 
 

- 2 23 X 
Teaching strategies 
help students learn 
about mathematical 
connections concepts, 
such as mapping and 
brain strategies. 

5 

- 8 92 % 

Appropriate  
0,46 

 
2,84 

 

1 2 22 X 
Connecting the ideas 
of a single mathemati-
cal topic.  

6 
4 8 88 % 

Appropriate  
0,27 

 
2,92 

 

- 2 23 X 
Frequently, ask-
ing questions regarding 
the connection of 
mathematical relations. 

7 

- 8 92 % 

Appropriate  0,46 2,84 1 2 22 X Utilizing classroom 
dialogue with the stu-

8 
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% 

4 8 88 % 
dents to identify the 
mathematical connec-
tion between mathe-
matical ideas. 

The third Dimension: Using mathematical connections to solve mathematical problems. 

Appropriate  5127 2192 

- 2 23 X Introducing a mathe-
matical problem whose 
solution necessitates 
the use of more than 
one branch of mathe-
matics. 

9 
- 8 92 % 

Appropriate  5179 2196 

- 7 24 X Students are encour-
aged to demonstrate 
mathematical connec-
tions when solving 
mathematical prob-
lems. 

75 
- 4 96 % 

Appropriate  5148 2185 

7 3 27 X Students are encour-
aged to use prior 
knowledge to solve 
mathematical prob-
lems. 

77 
4 72 84 % 

The second Axis: Recognizing how mathematical ideas are related to one another and how they are built to form an integrated 
whole. 

The First Dimension: Conceptual and procedural integration and connections 

Appropriate  5127 2192 

- 2 23 X Connecting the main 
concepts to the sub-
concepts. 

12 
- 8 92 % 

Appropriate  5179 2196 

- 7 24 X Connecting conceptual 
and procedural 
knowledge of a math-
ematical concept. 

13 
- 4 96 % 
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Appropriate  5132 2188 

- 3 22 X Students are asked to 
define conceptual 
knowledge when solv-
ing mathematical prob-
lems. 

74 
- 72 88 % 

Appropriate  5146 2184 

7 2 22 X Requiring students to 
define the initial con-
cepts needed to solve 
a mathematical prob-
lem. 

75 
4 8 88 % 

The Second Dimension: Connections between mathematical subjects and the ability to see the same mathematical structure in ap-
parently different situations 

Appropriate  Zero  3 

- - 25 X Informing students 
about the significance 
of the topic you will be 
discussing in the fu-
ture. 

16 
- - 755 % 

Appropriate  5127 2192 

- 2 23 X 
Connecting various 
mathematical topics 
(algebra, geometry, 
statistics, etc.). 

17 
- 8 92 % 

Appropriate  5146 2184 

7 2 22 X Multiple mathematical 
links are used to 
achieve the same re-
sults or to prove the 
same connection or 
law. 

78 
4 8 88 % 

The third Axis: Defining Mathematics and its Uses in Other contexts. 

The First Dimension: Connecting mathematics to its real-life applications. 

Appropriate  5179 2196 - 7 24 X 
Presenting activities 
and situations from 
real-life as an introduc-

19 
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- 4 96 % 
tion to teaching a new 
mathematical topic. 

Appropriate  5146 2184 

7 2 22 X  Questions are asked 
to students to explain 
the practical applica-
tions of the mathemati-
cal topic. 

20 

4 8 88 % 

Appropriate  5127 2192 

- 2 23 X Connecting the topics 
of units to valuable 
applications in stu-
dents' real-life. 

21 
- 8 92 % 

Appropriate  5162 2164 

2 5 78 X Providing  a positive 
response Once female 
students automatically 
recognize the link be-
tween mathematics 
and real-world applica-
tions 

22 
8 25 72 % 

Appropriate  5158 2176 

2 2 27 X 
Encouraging students 
to look for real-life 
problems that require 
mathematical solu-
tions. 

23 

8 8 84 % 

The Second Dimension:Connecting mathematics and its applications to other fields of  science   

Appropriate  0,46 
 

2,84 
 

1 2 22 X 
Using examples and 
questions from other 
fields of knowledge 
(such as: science, so-
ciology, etc.). 

24 

4 8 88 % 
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Appropriate  0,61 
 

2,68 
 

2 4 19 X 
Providing a positive 
response once female 
students recognize the 
connection between 
mathematics and other 
subjects. 

25 

8 16 76 % 

Appropriate  
0,27 
 

2,92 
 

- 2 23 X Highlighting the role of 
mathematics in the 
advancement of other 
sciences 

26 
- 8 92 % 

Appropriate  0,32 2,88 

1 1 23 X 
The students are as-
signed to search for 
subjects that integrate 
the study of mathemat-
ics with some other 
sciences. 

27 

4 4 92 % 

    
Table (4) shows the appropriateness of all practices from 
experts' perspectives, based on the rating scale used in 
assessing the responses of the experts' sample. The values 
of the arithmetic mean of the answers ranged between 
(2.64 and 3). Based on an analysis of the observations 
made by the experts in the open section of the survey, the 
following changes were made:  

 Adding two practices: "Asking students to provide 
different representations of the same mathematical 
concept." and "technology and mathematical pro-
grams are used in teaching mathematical connec-
tions."  

 Deleting teaching practice No. (15), which states 
that "students are required to define the previous 
concepts necessary to solve the mathematical 
problem" despite obtaining an acceptable and ap-
propriate degree due to its overlapping with teach-
ing practice No. (14).  

 
Based on the above, teaching practices supporting mathe-
matical connection processes needed to be available to 
intermediate school teachers from the perspective of math-
ematicians, as shown in the Table 5: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 05, MAY 2021                       ISSN 2277-8616 

338 
IJSTR©2021 
www.ijstr.org 

TABLE 5 
 TEACHING PRACTICES SUPPORTING THE 

MATHEMATICAL CONNECTION PROCESSES 
REQUIRED BY INTERMEDIATE SCHOOL TEACHERS 

FROM MATHEMATICS EXPERTS' PERSPECTIVES 

 

Practice N 

First Axis:Identifying the connections between mathematical 
notions and their applications. 

The First Dimension: Identifying the prior knowledge and apply 
it to new situations, linking and distinguishing multiple repre-
sentations of the same concept. 

The students' previous knowledge related to the new top-
ic is determined through diagnostic methods. 7 

Students are asked questions to explain how the new 
topic related to what they have learned before. 2 

Connecting the new knowledge to what students have 
previously learned. 3 

Presenting a single concept in a variety of ways (forms, 
language, symbols, etc.). 4 

Students are asked to provide various representations of 
the same mathematical concept. 5 

The Second Dimension: Recognizing the mathematical con-
nections and the interconnection of mathematical content ideas 
on multiple levels. 

 
Teaching strategies, such as the concept maps strate-
gy, are used to help students identify mathematical 
connections. 

6 

 Frequently, asking questions regarding the connec-
tions of mathematical relations. 7 

 Connecting the ideas of a single mathematical topic.  8 

 
Utilizing classroom dialogue with the students to identi-
fy the mathematical connections between mathemati-
cal ideas. 

9 

 Using technology and mathematical applications to 
teach mathematical connections. 75 

The third Dimension: Using mathematical connections to solve 
mathematical problems. 

 Students are encouraged to show mathematical con-
nections when solving mathematical problems. 

77 

 
Presenting a mathematical problem whose solution 
necessitates the use of more than one branch of 
mathematics. 

72 

 Students are encouraged to use prior knowledge to 
solve mathematical problems 

73 

The second Axis: Recognizing how mathematical ideas are 
related to one another and how they are built to form an inte-
grated whole. 

The First Dimension: Conceptual and procedural integration 
and connections 

 Conceptual knowledge is linked to procedural 
knowledge of a mathematical position. 

74 

 Connecting the main concepts to the sub-concepts. 75 

 Students are asked to define conceptual knowledge 
when solving mathematical problems. 76 

The Second Dimension: Connections between mathematical 
subjects and the ability to  
see the same mathematical structure in apparently different 
situations 

Informing students about the significance of the topic you 
will be discussing in the future. 77 

Connecting various mathematical topics (algebra, geome-
try, statistics, etc.). 78 

Multiple mathematical links are used to achieve the same 
results or to prove the same connections or law. 79 

 The third Axis:identifying  Mathematics and its Uses in Other 
contexts. 

 The First Dimension:Connecting mathematics to its real-life 
applications. 

 Presenting activities and situations from real-life as an 
introduction to teaching a new mathematical topic. 02 

 Connecting the topics of each unit to valuable applica-
tions in students' real-life. 02 

 Questions are asked to students to explain the practi-
cal applications of a mathematical topic. 00 

 Encouraging students to look for real-life problems that 
require mathematical solutions. 02 

 Enhancing students' self-awareness of the connections 
between mathematics and real-life applications. 02 

 
The second Dimension: Connecting mathematics and its 
applications to other fields of knowledge  

 Highlighting the significance of mathematics in the 
advancement of other fields 02 
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The students are assigned to search for subjects that 
integrate the study of mathematics with some other 
sciences. 

02 

 Using examples and questions from other fields of 
knowledge such as science, sociology, etc. 02 

 Enhancing students' self-awareness of the connections 
between mathematics and other sciences. 02 

 
 
 

Response to the second question: 
What is the level of teaching practices that support mathe-
matical connections among intermediate school teachers? 
To answer this question, the survey tool was used on a 
sample of female teachers, and the results were analyzed 
as follows: 
 
First: the result of the first Axis: 
Frequencies, percentages, arithmetic means, and standard 
deviations were calculated to determine the performance 
level of teaching practice for each teacher, as shown in-
Table 6: 

TABLE 6 
FREQUENCIES, PERCENTAGES, ARITHMETIC MEANS, AND STANDARD DEVIATIONS OF THE RESULTS OF THE 
FIRST AXIS (DEFINING THE CONNECTIONS BETWEEN MATHEMATICAL NOTIONS AND THEIR APPLICATIONS.) 

 

 
O
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Level  SD Means  

Level of practice  

 
N 
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(1

) 
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) 
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) 

H
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h
 (

4
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The First Dimension: Identifying the prior knowledge and apply it to new situations, linking and distinguishing multiple representations of 
the same concept. 

77 low 5177 2173 
6 75 8 7  

The students' previous knowledge related to 
the new topic is determined through diagnostic 
methods. 

7 
25 55 26167 3133  

4 
 

average 5165 2183 
7 6 25 3  Students are asked questions to explain how 

the new topic related to what they have 
learned before. 

2 
 

3133 25 66167 75  

3 average 5165 2187 
7 6 79 4  

Connecting the new knowledge to what stu-
dents have previously learned. 

3 
 

3133 25 63133 73133  

2 high 5176 3155 
7 2 8 79  

Presenting a single concept in a variety of 
ways (forms, language, symbols, etc.). 

4 
 

3133 6167 26167 63133  

75 low 5172 2177 
5 76 8 7  

Students are asked to provide various repre-
sentations of the same mathematical concept. 

5 
 

76167 53133 26167 3133  

1 average   2.7          Overall means  

The Second Dimension: Recognizing the mathematical connections and the interconnection of mathematical content ideas on multiple 
levels. 

73 Low  
0,70 
 

1,90 
 

8 18 3 1  
Teaching strategies, such as the concept 
maps strategy, are used to help students iden-
tify mathematical connections. 

6 
26167 60 10 3,33  

6 average  
0,89 
 

2,60 
 

3 11 11 5  
Frequently, asking questions regarding the 
connections of mathematical relations. 7 

75 36,67 36,67 16,66  
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7 high 
0,57 
 

3,63 
 

- 1 9 20  
Connecting the ideas of a single mathematical 
topic. 

8 
 - 3,33 30 66,67  

8 Low  
0,64 
 

2,30 
 

2 18 9 1  Utilizing classroom dialogue with the students 
to identify the mathematical connections be-
tween mathematical ideas. 

9 
 

6167 60 30 3,33  

9 Low  0,94 2,20 
8 11 8 3  

Using technology and mathematical applica-
tions to teach mathematical connections. 

75 
 02,22 36,67 26,67 10  

 average   35,2      Overall means  

The third Dimension: Using mathematical connections to solve mathematical problems. 

7 average  5162 2155 
7 74 74 7  Students are encouraged to show mathemati-

cal connections when solving mathematical 
problems. 

11 
3133 46167 46167 3133  

72 Low 5179 2156 
7 75 7 7  

Presenting a mathematical problem whose 
solution necessitates the use of more than one 
branch of mathematics. 

72 
23133 55 23133 3133  

5 average  5167 2167 
7 75 77 2  

Students are encouraged to use prior 
knowledge to solve mathematical problems 73 

3133 33133 56167 6167  

3 Low 74,2      Overall means of Dimension  

2 average  74,2      Overall means of Axis  

It is evident from Table (6) that the level of teaching practic-
es in support of the Axis appeared to be at an average level 
of performance, which is consistent with the findings of [4], 
which concluded that the degree to which teachers take into 
account the standard when teaching was average. This 
finding might be attributed to a lack of training for female 
teachers. 
 
Second: the result of the Second Axis: 
Frequencies, percentages, arithmetic means, and standard 
deviations were calculated to determine the performance 
level of teaching practice for each teacher, as shown in the 
Table 7: 
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TABLE 7 
FREQUENCIES, PERCENTAGES, ARITHMETIC MEANS, AND STANDARD DEVIATIONS OF THE RESULTS OF THE 

SECOND AXIS (RECOGNIZING HOW MATHEMATICAL IDEAS ARE RELATED TO ONE ANOTHER AND HOW THEY ARE 
BUILT TO FORM AN INTEGRATED WHOLE.)

 

 
O
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r 

 

Level  SD Means  

Level of practice  

 N 

V
. 
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w

  
(1

) 

L
o
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(2
) 

A
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e
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a
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e
  

(3
) 

H
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4
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The first Dimension: Conceptual and procedural integration and connections 

7 average  5175 2195 

7 6 18 5  Conceptual 
knowledge is linked to 
procedural knowledge 
of a mathematical 
position. 

74 
3133 25 60 76167  

2 average  5187 2163 
2 77 13 4  Connecting the main 

concepts to the sub-
concepts. 

75 
 

6167 36167 43,33 73133  

4 low 5185 2145 

4 72 12 2  Students are asked to 
define conceptual 
knowledge when solv-
ing mathematical 
problems. 

76 
 

73133 45 40 6167  

1 average   74,,      Overall means  

The Second Dimension: Connections between mathematical subjects and the ability to see the same mathematical structure in appar-
ently different situations 

6 v. low  5176 7155 

79 8 2 7  Informing students 
about the significance 
of the topic you will be 
discussing in future. 

77 
63133 26167 6167 3133  

5 low 5,85 2173 
 7 74 7 2  Connecting  various 

mathematical topics 
(algebra, geometry, 
statistics ... etc.). 

78 
23133 46167 23133 6167  

3 low 5166 2145 
3 72 75 -  

Multiple mathematical 
links are used to 
achieve the same 
results or to prove the 
same connections or 
law. 

79 
 

75 45 55 -  

2 low 74,2      Overall means of Di-
mension  

2 low 7433      Overall means of Axis  

 
 
The Table clearly shows that the level of teaching practices 
supporting the Axis appeared low. This result may be at-

tributed to a lack of training courses related to mathematical 
connections, as (67,56 %) of the sample of female teachers 
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did not receive training courses in mathematical connec-
tions. 
Third: the results of the third Axis: 

Frequencies, percentages, arithmetic means, and standard 
deviations were calculated to determine the performance 
level of teaching practice for each teacher, as shown in the 
Table 8: 

 
TABLE 8 

FREQUENCIES, PERCENTAGES, ARITHMETIC MEANS, AND STANDARD DEVIATIONS OF THE RESULTS OF THE 
THIRD AXIS (IDENTIFYING MATHEMATICS AND ITS USES IN OTHER CONTEXTS.) 

 

 
O

rd
e
r 

 

Level  SD Means  

Level of practice  

 N 
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(3
) 
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The First Dimension:  Connecting mathematics to its real-life applications. 

2 
 low 

0,70 
 

2,10 
 

5 18 6 1  Presenting activities and situations from real-
life as an introduction to teaching a new 
mathematical topic. 

25 
16,67 60 20 3,33  

1 
 

low 
0,98 

 

2,33 
 

7 10 9 4  Connecting the topics of each unit to valuable 
applications in students' real-life. 

27 
 

23,33 33,33 30 13,33  

3 
 

v. low 
0,82 

 

1,70 
 

15 10 4 1  Questions are asked to students to explain 
the practical applications of a mathematical 
topic. 

22 
 

50 33,33 13,33 3,33  

7 
 

v. low 
0,74 
 

1,37 
 

23 4 2 1  Encouraging students to look for real-life prob-
lems that require mathematical solutions. 

23 
76,67 13,33 6,67 3,33  

4 v. low 0,90 1,70 
16 9 3 2  Enhancing students' self-awareness of the 

connections between mathematics and real-
life applications. 

24 
53,33 30 10 6,67  

1 low  24,,      Overall means  

The Second Dimension:Connecting mathematics and its applications to other fields of knowledge   

5 v. low 5187 7157 
79 7 2 2  Highlighting the significance of mathematics in 

the advancement of other fields 
25 

 
63133 23133 6167 6167  

9 v. low 5154 7125 
26 2 2 -  The students are assigned to search for sub-

jects that integrate the study of mathematics 
with some other sciences. 

26 
86166 6167 6167 -  

6 v. low 5177 7145 
27 7 7 7  Using examples and questions from other 

fields of knowledge such as science, sociolo-
gy, etc. 

27 
75 23133 3133 3133  

8 v. low 5155 7123 
24 5 7 -  Enhancing students' self-awareness of the 

connections between mathematics and other 
sciences. 

28 
85 76167 3133 -  

2 v. low 243,      Overall means of Dimension  
3 v. low 24,7      Overall means of Axis  

It is evident from the Table that the level of teaching prac-
tices supporting the Axis appeared to be very low. These 
findings are consistent with [10], which concluded that 
mathematics teachers make connections between mathe-
matics and the real world, but they are brief and limited. 
The findings [4] revealed that teachers paid no attention to 
the standard of identifying mathematics and its applications 
in non-mathematical contexts. This could be due to the 
teachers' emphasis on delivering the lesson's idea to the 

students and spending a lot of time on problem-solving pro-
cedures, which resulted in a gap in the students' knowledge 
of mathematics and its applications in various contexts. 
Fourth: the results of the overall axes in the observation 
card: The general arithmetic means of all three axes includ-
ed in the card were used to determine the teaching practic-
es' level supporting mathematical connection processes (as 
a whole). This represented the mathematical connection 
processes and was calculated as shown inTable 9: 
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TABLE 9 
OVERALL MEANS FOR ALL THREE AXES ON THE OBSERVATION CARD

 

Order  Level  Means  Axis  N 

7 Average  2157 
Identifying the connections between mathematical notions and their applica-
tions. 

7 

2 Low 2133 
Recognizing how mathematical ideas are related to one another and how 
they are built to form an integrated whole. 

2 

3 V. low 7162 Identifying Mathematics and its Uses in Other contexts. 3 

 Low  7422 Overall means of all Axis 

 
Table 9 shows that the overall means of all the card axes 
was (2.17), which indicates that the level of teaching prac-
tices supporting mathematical correlation processes (as a 
whole) among intermediate school teachers was low. 
 

6. RECOMMENDATIONS 
Based on the findings of the study, the two researchers 
recommend the following: 

 Mathematics teachers should be trained to use ef-
fective teaching strategies to support mathematical 
connection processes. 

 Mathematics teachers should adopt appropriate 
evaluation methods to enhance mathematics con-
nections with other sciences and within real-life sit-
uations such as projects. 

 Mathematic teachers should use technological ap-
plications that depend on mathematical connec-
tions in their various dimensions in teaching.  

 
Providing female teachers with potential mathematics appli-
cations that demonstrate the connections between mathe-
matics and other sciences and real-life and updating this 
regularly via the Ministry of Education website. 
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