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Abstract: A slope of a line is an important concept of mathematics and it has many applications
in the real world. This article discusses the enhancement of students communication through
teaching the definition and the significance of the slope of a line. In this study, we apply teaching
process including different activities such as: working in small groups; comparing and discussing
solutions found between small groups; formulating hypotheses, testing, and assessmenting them
in small groups in order to design a teaching situation in the slope of a line. Applying these
strategies in teaching mathematics not only helps students understand better the meaning of the
slope but also promotes their mathematical communication.
Keywords: Mathematical communication, teaching strategy, slope.
1. INTRODUCTION
We know that the graph of a linear function is a line.
Some lines are slant up and some lines are slant down
from left to right. A line is steeper than the other line
base on the horizontal. These practical meanings are
characterized by the slope of a line.
In this paper, we present the definition, calculating,
significance of the slope of a straight line, and
mathematical communication of students. Moreover,
we apply various strategies of Radford & Demers
(2004) such as: working in small groups; comparing
and discussing solutions found between small groups;
formulating hypotheses, testing, and assessing these
hypotheses to design a teaching situation the slope of a
line for enhancing the communication of students.
2. LITERATURE REVIEW
Studies in the slope of the line have been performed
by many researchers. Le Thai Bao Thien Trung (2015)
studied “Secondary Mathematics Knowledge in
Econometrics” and analyzed current high school
textbooks about the meanings of a slope. He had
pointed out that textbooks do not emphasize the
meanings: (1) Slope is the derivative of a linear
function; (2) Slope measures the steepness of a line and
it shows the change of y when x changes one unit. This
makes students have some difficulties in learning
econometrics. In 1998, Bezuidenhout (1998) conducted
a first-year student survey in South Africa on the slope,
the results showed that students did not understand
clearly about the significance of the slope of a line
although it is one of the important concepts of analysis.
These studies confirm that the significances of the slope

of a line are not emphasized in the teaching in Vietnam
while they are important knowledge which should be
transmitted.
3. METHODS AND RESULTS
3.1. Slope
In the plane of coordinates, give the line d: y = ax +
b. Then a is called the slope of the line d and 𝑎 =
Δ𝑦
𝑡𝑎𝑛𝛼 = Δ𝑥 .
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Figure 1
The slope of a horizontal line 𝑦 = 𝑏 is 𝑘 = 0. The
slope of a vertical line 𝑥 = 𝑎 is undefined. Thus, the
slope of the line indicates the rate of change in the
change in function versus the change in variable (we
will refer to the significance of the rate of change of
slope). If ∆𝑥 = 1 the ∆𝑦 = 𝑎 so we have the meaning
of slope as follows: Give a function y = ax + b (a  0).
In case of a > 0, if x increases by one unit then y
increases by a units. In case of a < 0, if x increases by
one unit then y decreases by a units. This meaning can
be considered as a special case for the meaning of the
rate of change of slope and it is highly applicable in
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explaining practical problems. However, as stated in the
introduction, this meaning has not been emphasized in
the teaching of mathematics in Vietnam.
3.2. Communication and mathematical communication
According to Effendy (2007): “Communication is a
process of delivering information to receiver through
effective means” (p. 10). Speaking, listening, reading
and writing are various skills of normal language
communication and these are the key skills in
communication
in
teaching
mathematics.
Communication is not only important for mathematical
subject but also important in all other subjects. All
educators know the important role of being able to
communicate with students so that students can
communicate with each other and understand what they
are communicating. In teaching mathematics, the
important of communication is emphasized by NCTM
(2000) as follows: “Communication is an essential part
of mathematics and mathematics education. It is a way
of sharing ideas and clarifying understanding. The
communication process also helps build meaning and
permanence for ideas and makes them public. Students
who have opportunities, encouragement, and support
for speaking, writing, reading, and listening in
mathematics classes reap dual benefits: they
communicate to learn mathematics, and they learn to
communicate mathematically.” (p.60).
Emori
(2008)
said
that
mathematical
communication should be understood in the broad of
only speaking, listening, reading and writing. This
means that students will learn how to use
communication skills consist of listening, speaking,
reading and writing skills to perform mathematics
activities. “In mathematical communication in the
broad sense, communication involves communication in
the narrow sense (listening, speaking, reading and
writing) and integrated activities in mathematics
including problem solving, reasoning and proof, and
representation.” (Emori, 2008, p. 74).
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According to NCTM (2000), syllabus and teaching
activities should be designed so that all students can:
“organize and consolidate their mathematical thinking
through
communication;
communicate
their
mathematical ideas coherently and clearly to peers,
teachers, and others; analyze and evaluate
mathematical ideas and strategies of others; use the
language of mathematics to express mathematical ideas
precisely.”(p.60). Clark (2005) suggested that problems
leading to discussion was one of the strategies
mathematical communication. According to Binh Vu
Thi (2016), “Mathematical communication is the
communication between teachers and students, between
students and students in the process of teaching
mathematics. This process uses mathematical language
as the important and essential way to receive and
transmit mathematical ideas, mathematical knowledge,
arguments, proofs and problem solving to achieve
mathematical learning goals.” (p.49)
3.3. Some strategies for enhancing the mathematical
communication of Radford & Demers
According to Radford & Demers (2004), we could
enhance communication of students through some
strategies:
Strategy 1: Working in small groups to solve
problems presented by teacher.
Strategy 2: Working in small groups as mentioning
in strategy 1, then teacher organizes for students to
compare and discuss solutions between small groups.
Strategy 3: Working in small groups to formulate
hypotheses, test, and assessment. Results are presented
by a written report.
Strategy 4:
Step 1. Teacher presents mathematical activities
which students will perform.
Step 2. Working in small groups to discuss and find
results. These results are explained very carefully with
the support of mathematical arguments.
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Step 3. Students discuss results each other and give
explanations in their group. Students study solutions
and arguments of other groups.
Step 4. Meetings are held to discuss solutions, the
strengths and weaknesses of their solutions, and
arguments between groups.
Step 5. Returning to work in a small groups to write
solutions and mathematical explanations through
discussion with other groups.
Step 6. Discussing in whole class under teacher’s
supervision about achieved results.
(Radford & Demers, 2004, p.29-30).
In the experimental study in the next part, we
choose the fourth strategy of Radford & Demers (2004)
for the following reasons:
- Students will discuss many times from step 2 to
step 6. This is suitable to Clark’s view (2005).
- According to Emori (2008), mathematical
communication in a broad sense is considered as:

organizers have to place hexagonal adjacent tables. You
help the organizers to calculate the number of tables to
accommodate all delegates.
1) Assume that there are 24 participants, do the least
numbers of tables need to be set?
2) Assume that there are 600 participants, do the
least numbers of tables need to be set?
3) Assume that there are 606 participants, how
many tables should be added?
4) When adding a table, how many seats are
increased?”
The mathematical knowledge, which is used to
solve the above questions in the above problem, is a
function. The function describes the relationship
between the number of seats and the number of tables:
y = 4x + 2 and the significance of the slope k = 4:
“when x increases one unit, y increases four units”.
Question 1: We chose y = 24 so that students could
start solving the problem by drawing more tables and

Students will communicate in mathematical activities
where the development of arguments and representation
to solve given problems.
- Students is organized to analyze and evaluate the
mathematical ideas, and strategies of others in steps 3,
4, and 5. Communication is done between the students
in groups (to collaborate to find common solutions);
students in the group and the other group to listen to the
comments, arguments and other comments; and
students and the teacher.
3.4. Researching a teaching situation of the slope of a line
3.4.1. A priori analysis
Get ideas from an exercise in Zahner’s paper (2015),
we designed the learning cards as follows: solve the
problem as follows:
“In a scientific workshop held in Ho Chi Minh City,
delegates will attend a party on the hallway of a hall at
noon. Because this hallway is quite narrow, the

counting the seats. This can be considered as initial
strategy which is listing strategy. Students also started
to present the math problem by drawing pictures.
Question 2: We chose y = 600 to forbid the listing
strategy by drawing pictures
- Students had to leave the initial strategy and came
up with a more effective strategy. So they had the
opportunity to find a relationship between the number
of seats and the number of tables.
- The question also led to the solution of an equation
that encouraged students to denote the number of tables x.
- Equation 600 = 4x + 2 had no integer solutions.
This choice motivated students to discuss the number of
tables (an integer) from a mathematical result.
- We expected to have discussion to choose between
149 and 150 tables.
3.4.2. Strategy for teaching
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Activity 1: Dividing the class into small groups,
each group has 2 to 3 students. These groups response
to the questionnaire within 20 minutes.
Activity 2: Grouping of small groups together,
group 1 and group 2; group 3 and group 4; etc. After
that, the teams compared, discussed and explained the
results between groups in 10 minutes.
Activity 3: The results of the groups in activity 2
were written on different answer sheets. The groups
only wrote the contents which need to be adjusted and
supplemented in 15 minutes.
Activity 4: The results achieved by the groups were
discussed with teacher. The teacher responded and
interpreted the questions in 10 minutes.
3.4.3. A posteriori analysis
Activity 1: Class 10A had 45 students which were
divided in 22 groups. The results of the groups in
Activity 1 were presented in Table 1.
Table 1. The results of groups in activity 1
Number of groups
Number of
which had correct groups which had
answers
wrong answers
Question 1
15
7
Question 2
14
8
Question 3
12
10
Question 4
10
12
The arguments of four groups were that the first
24  10
 3.5 . So
table had 5 seats which should count
4
the least numbers of tables was 6. Two groups called x
the number of tables in the middle, which implies
equation 4 x  10  600 . Strategy 2 had two user
600  10
 147.5 , then
groups. They also used strategy
4
took the result plus 2 to find out the number of tables.
Activity 3: After finishing activity 2, these groups would
return to the old group in activity 1. Each group added more
adjusted and supplemented content. The results of the
groups in activity 3 were presented in Table 2.
Table 2. The results of groups in activity 3
Number of
Number of groups
groups which had which had wrong
correct answers
answers
Question 1
20
2
Question 2
18
4
Question 3
16
6
Question 4
15
7
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According to the results of activity 3, the correct
answers of the groups were increased. They also added
explanations and arguments and the function strategy
was used to answer the questions. The comparison and
exchange of results in activities 2 demonstrated that the
communication between small groups has been
effective.
Activity 4: Teacher explained the correctness of
questions and arguments. Teachers also analyse
strategies that can be applied by students to find
solutions.
Some results in activities 1, activities 2, and
activities 3 of groups, for example group 16. In the
results in activities 1 of group 16, all questions from 1 to
4 were answered wrong.
1) If there are 24 participants we need to set at least 5
tables.
2) If there are 600 participants we need to set at least 120
tables
3) If there are 606 participants, there must be 2
additional tables.
4) For each additional table, the maximum increase in
the number of seats is 5.
After performing activities 2 and activities 3 then all
questions from 1 to 3 were answered right.
Activity 3, group 16 (Tr. V.T.N and Ta H.A.K.):
1) If there are 24 participants we need to set more 6
tables.
2) If there are 600 participants we need to set at least 150
tables
3) If there are 606 participants, there must be 1
additional tables.
For group 10, students correctly answered questions
1 and questions 2 but they answered wrong question 3
and question 4.
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Group 10 (Vo L.N.H., Nguyen, N.P.L, Nguyen
N.H.):
1) If there are 24 participants we need to set at least 6
tables.
2) If there are 600 participants we need to set at least 150
tables.
3) If there are 606 participants, there must be 2
additional tables.
4) For each additional table, the increase in the
number of seats is 2.
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After performing activities 2 and activities 3 then all
questions from 1 to 4 answered right. In addition,
students added explanations of question 1 and question 2.
Group 10 (Vo L.N.H., Nguyen, N.P.L, Nguyen
N.H.):
1) The first table is for 5 participants. Each of the rest
table is for 4 participants. So we need at least 6 tables
(one free seat).
2) Let x be the number of tables. On average, 4
participants sit at the same table. Two outer tables for 10
people. If there are 600 delegates, we have
4x + 10 = 600  x = 148 (tables)
The number of tables is 148 + 2 = 150 (tables)
3) If there are 606 participants we need to set 1 more
table. So, the total number of tables is 151 (tables).
4) For each additional table, the increase in the
number of seats is 2.
4. DISCUSSION AND CONCLUSION
Experimental results showed that the process of
organizing activities based on Radford & Demers’
strategies has developed the communication of students.
The number of correct answers in groups increased and
the communication process between small groups
helped students recognize the importance of listening,
speaking, reading and writing skills in mathematics.
Even if the groups have the correct answers, their
explanations and arguments are also raised through their
responses in activity 3.
Our research has shown that in order to enhance the
communication of students, teacher can organize
activities in small groups. This not only helps to
develop the communication of students but also helps to
develop mathematical communication through
argumentation, explanation and demonstration of
students.
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