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Abstract

The Study investigated the extent of Students’ in Teacher Training Institutions knowledge of
the Names, Meaning and Usage Example of Mathematical Symbols. 49 out of 54 students of
Federal College of Education (Technical), Omoku whose first or second teaching subject is
mathematics were randomly selected for the study. Four research question and a descriptive
survey design were used. The instrument for data collection was a researcher self-developed
questionnaire of 10 items in each category namely General Mathematics symbols, Algebraic
symbols, Statistical symbols and Set Theory symbols. The instrument was validated by five
experts. A reliability of the instrument was obtained using the test-retest method. Data collected
for the study were analyzed using simple counting and percentage. The finding of the study
includes student’s poor knowledge of Names of mathematical symbols, inability of students to
give correct meaning and usage examples of mathematical symbols. Based on the results the
study recommended that, a course on mathematics symbols should be introduced in Colleges
of Education and Universities; mathematics Lecturers in Higher level of Education should
review and introduce their students to symbols in each course before teaching; Secondary and
Primary School Mathematics teachers should undergo regular workshops and training on
Mathematics language and Symbolic; teachers should use mathematical symbols only when
satisfactory explanation and grasping is achieved; mathematical symbols should be taken
into consideration in instructional design and curriculum planning.
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Introduction

The place of Mathematics in successful daily living is inevitable. Mathematics is the
foundation of Modern inventions, scientific discoveries and research studies. Mathematics as
a language of Science uses Symbols as one of its means of communications. Maria (1997)
stated three (3) types of Mathematics Languages as Mathematics Specific, Everyday Language
and Symbolic. He noted that Symbolism is one of the most distinctive features of Mathematics.
Mathematical Learning requires Students to interpret the Mathematical text and convert it to
an appropriate symbolic representation and perform Mathematical operations with these
symbols. Symbols provide structure, allow manipulation and provide for reflection on the task
completed. Symbols are the components of the mathematics language that makes it possible
for a person to communicate and reflect upon abstract Mathematics Concepts (Rubenstein &
Thompson 2001). Many difficulties in Mathematics can be attributed to students’ problem with
manipulating and understanding Algebraic symbols.(Briscoll 1999, Gray & Tall 1994). If
mathematics symbols are misused, pupil’s understanding of concepts would be greatly retarded
(Marjorain 1974). According to Earle (1977),the problem of students failing to grasp even easy
mathematics concepts lies on how symbols are used and perceived by the Students. He further
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noted that if a Student cannot recognize and pronounce a symbol correctly, then he or she will
have difficulties using it. Using symbols fluently and correctly is a necessary condition for
overall Mathematics achievement (Rubenstein & Thompson 2001). Luna & Fuscahlo (2002)
opined that mathematical symbolism should be integrated with other topics or subjects at the
beginning of every course and be sustained at all levels of Students’ learning. Symbols should
be used only after a satisfactory explanation of their meanings has been given. It is evident that
for Students to achieve success in Mathematics at all levels, its language must be understood
and appropriately used by the teacher. It is in this vein that this study seeks to investigate the
level of Mathematics Students in Colleges of Education Mastery of Mathematical Symbols
which are grouped into four (4), namely General Mathematics Symbols, Algebraic Symbols,
Statistical symbols and Set Theory Symbols.

Statement of the Problem

No other person is poised to be an expert in mathematics like the mathematics teacher.
Students look up to their mathematics teachers as having answers to all mathematics questions,
including application of mathematical symbols for solving mathematical problems. This
becomes a great challenge when students training to become mathematics teachers start having
problems with mastery of mathematical symbols. When the trainee-teachers start having
challenges understanding mathematical symbols, this is passed on to their classroom. This, by
extension will lead to increased failure rate in external examinations and dwindling
mathematical knowledge and skills among students and the populace at large. Investigating the
level of mastery of mathematical symbols among trainee mathematical students in teacher
training institutions is essential for determining the level of awareness and possible knowledge
gap in mathematics by students training to be mathematics teachers.

Purpose of the Study
The purpose of the study is to investigate the extent to which Students in Colleges of Education
are familiar with Mathematical Symbols. Specifically, the study intended to:-

1. Determine whether Students in Colleges of Education know the Name, Meaning and
Usage Examples of General Symbols in mathematics.

2. Determine whether Students in Colleges of Education know the Name, Meaning and
Usage Examples of Algebraic Symbols.

3. Determine whether Students in Colleges of Education know the Name, Meaning and
Usage Examples of Statistical Symbols.

4. Determine whether Students in Colleges of Education know the Name, Meaning and

Usage Examples of Set Theory Symbols.

Research Questions
The following research questions where generated to guide the study obtain its objectives.

1. to what extent does Students in Colleges of Education know the Name, Meaning and
Usage Examples of General Mathematics Symbols?
2. to what extent does Students in Colleges of Education know the Name, Meaning and

Usage Examples of Algebraic Symbols?

3. to what extent does Students in Colleges of Education know the Name, Meaning and
Usage Examples of Statistical Symbols.

VOL. 17 (1) 2020 Page 2



INTERNATIONAL JOURNAL OF EDUCATIONAL BENCHMARK (1JEB),
i dBenchmark Journals eISSN: 2489-0170 pISSN:2489-4162  University of Uyo

4. to what extent does Students in Colleges of Education know the Name, Meaning and
Usage Examples of Set Theory Symbols?
Methodology

The Study is a descriptive Survey Type. The population of this study comprises of all
students in Federal College of Education (Technical), Omoku whose first or second teaching
subject is mathematics. A total of 49 out of 54 students were randomly selected from the
institution. A researcher-designed questionnaire tagged “Mathematics Symbols Test” (MST)
was used to collect data from the 49 Students. The instrument consists of 2 sections. Section A
of the instrument consists of demographic data of the respondents while section B consists of
General Symbols in Mathematics, Algebraic Symbols, Statistical Symbols and Set theory
symbols. The face and the content validation of the research instrument were carried out by
two (2) experts in Measurement and Evaluation Department and three (3) Mathematics
Educators from Federal College of Education (Technical), Omoku. The corrections and
suggestions were effected by the researcher. The reliability of the instrument was attained using
the test-retest method. The researcher and lecturers in the department administered 49 copies
of questionnaire to students of Federal College of Education (Technical), Omoku whose either
first or second teaching subject is mathematics. Answered questionnaire where collected
immediately from the students.The four research questions generated were answered using
descriptive statistics of frequencies and percentages.

Results:
Research Question 1:To what extent does Students in Colleges of Education know the
Name, Meaning and Usage Examples of General Mathematics Symbols.

Table 1: Frequency counts and Percentage of Respondents on the Name, Meaning and usage
example of General Mathematics Symbols.

S/N | Symbol Name Meaning Example

CR (%) WR(%) |CR (%) |WR(%) |CR (%) |WR(%)
1 = 49 (100) - 28 (57) 21 (43) 49 (100) | -
2 + 41 (84) 8 (16) 23 (47) 26 (53) 41 (84) 8 (16)
3 > 49 (100) - 20 (41) 29 (59) 49 (100) | -
4 < 49 (100) - 18 (37) 31 (63) 49 (100) | -
5 < 32 (65) 17 (35) | 11(22) 38 (78) 15 (31) 34 (69)
6 > 30 (61) 19 (39) | 11(22) 38 (78) 13 (27) 36 (73)
7 + 49 (100) - 21 (43) 28 (57) 49 (100) | -
8 x 49 (100) - 19 (39) 30 (61) 49 (100) | -
9 _ 49 (100) - 32 (65) 17(35) 49 (100) | -
10 |+ 36(73) 13(27) 10(20) 39(80) 17(35) 32(65)

Mean(%) | 77% 27% 39% 61% 78% 22%

Note: CR = correct; WR = wrong

Table 1 shows that 100%, 84%, 100%, 100%, 65%, 61%, 100%, 100%, 100%, 73%
gave the correct name for the General mathematics symbols =, #, >, < < > +, x, -, &
respectively; 57%, 47%, 41%, 37%, 22%, 22%, 43%, 39%, 65%, 20% gave correct meaning
of the symbols =, # >, <, <, >, +, x, -, = respectively and 100%, 84%, 100%, 100%, 31%,
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27%, 100%, 100%, 100%, 35% gave correct usage example of the Symbols =, # >, < <, >, +
, X, -, = respectively. The table also shows a mean percentage of 77%, 39% and 78% for
correct naming, meaning and usage examples respectively of the general mathematical symbols
studied revealing a high level of pre-service teachers ability to correctly name and give usage
examples of the general mathematical symbols studied and a very level of correct meaning of
the symbols.

Research Question 2: To what extent does Students in Colleges of Education
know the Name, Meaning and Usage Examples of Algebraic Symbols.

Table2: Frequency counts and Percentage of Respondents on the Name, Meaning and usage
example of Algebraic Symbols.

S/N | Symbol Name Meaning Example

CR(%) | WR (%) | CR (%) |WR (%) | CR (%) | WR(%)
1 ~ 17(35) | 32(65) | 10(20) | 39(80) | 15(31) | 34(69)
2 _ 22(45) | 27(55) | 8(16) 41(84) | 12(24) | 37(76)
3 X 27(55) | 22(45) | 19(39) | 30(61) | 10(20) | 39(80)
4 3 30(80) | 10(20) | 22(45) | 27(55) | 11(22) | 38(78)
5 I1 19(39) | 30(61) - 49(100) | - 49(100)
6 a® 26(53) | 23(47) | 8(16) 41(84) | 29(59) | 20(41)
7 Ja 33(67) | 16(33) | 6(12) 43(88) | 34(69) 15(31)
8 Yfa 21(43) | 28(57) | 3(6) 46(94) | 21(43) | 28(57)
9 (ab) 18(37) |31(63) |- 49(100) | 11(22) 38(78)
10 | [ab] 13(27) | 36(73) | - 49(100) | 9(18) 40(82)

Mean (%) | 48% | 52% 15% 85% 31% 69%

Note: CR = correct; WR = wrong

As shown in Table 2, 35, 45%, 55%, 80%, 39%, 53%, 67%, 43%, 37%, 27% of the students
gave correct name for the Algebraic Symbols = = x X I a’ \/5’ 2/5’ (a,b) [a,b]

respectively; 20%,16%,39%, 45%, 0%, 16%, 12%, 6%, 0%, 0% gave the correct meaning of

~ = b n
the Algebraic Symbols = X, Z, H, a, \/g’ \/E, (a,b)1 [a,b] respectively and 31%,
24%, 20%, 22%, 0%,59%, 69%, 43%, 22% 18% gave correct usage example of the Symbols
= =x X Il a’ \/5, 2/5’ (a,b) [a,b] The table shows a mean percentage

respectively.
of 48%, 15% and 31% for correct naming, meaning and usage examples respectively of the
general mathematical symbols studied revealing a very low level of pre-service teachers ability
to correctly name, give usage example and meaning of the general mathematical symbols
studied..

Research Question 3: To what extent does Students in Colleges of Education
know the Name, Meaning and Usage Examples of Statistical Symbols.

Table 3: Frequency counts and Percentage of Respondents on the Name, Meaning and usage
example of Statistical Symbols.

\ S/N \ Symbol \ Name ] Meaning ] Example
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CR(%) |WR(%) |CR (%) |WR(%) |CR (%) | WR(%)

1 Var(X) 17(35) | 32(65) | 5(10) 44(90) 10(20) | 39(80)
2 o’ 12(24) | 37(76) | 7(14) 42(86) 4(8) 45(92)
3 Cov(X,Y) | 7(14) 42(86) | 3(6) 46(94) 3(6) 46(94)
4 Corr(X,Y) |10(20) |39(80) | 7(14) 42(86) 5(10) 44(90)
5 Oy 12(24) | 37(76) | 4(8) 45(92) 7(14) 42(86)
6 X 15(31) | 34(69) | 9(18) 40(82) 13(27) | 36(73)
7 m, 26(53) | 23(47) | 18(37) 31(63) 15(31) | 34(69)
8 Q 32(65) | 17(35) | 12(24) 37(76) 16(33) | 33(67)
9 P, 30(61) | 19(39) | 10(20) 39(80) 6(12) 43(88)
10 | x 43(88) | 6(12) 21(43) 28(57) 37(76) | 12(24)
Mean (%) | 42% 58% 19% 81% 24% 76%

Note: CR = correct; WR = wrong

Table 3 shows that 35%, 24%, 14%, 20%, 24%, 31%, 53%, 65%, 61%, 88% gave the correct
names for the Statistical Symbols Var(X),o?,Cov(X,Y),o,,x,m,,Q, p,,X respectively;
10%, 14%, 6%, 14%, 8%, 18%, 37%, 24%, 20%, 43% gave correct meaning for the Statistical
symbolsVar(X),o?,Cov(X,Y), o, Xx,m,,Q,, p,,X respectively and 20%, 8%, 6%, 10%, 14%,
27%,31%, 33%, 12% 76% gave correct usage example of the Statistical Symbol
Var(X),o?,Cov(X,Y),o,,X,m,,Q, p,,X respectively. The table also shows a mean
percentage of 42%, 19% and 24% for correct naming, meaning and usage examples
respectively of the statistical symbols studied revealing a very low level of pre-service teachers
ability to correctly name, give correct meaning and correct usage examples of the statistical
symbols studied.

Research Question 4: To what extent does Students in Colleges of Education know the
Name, Meaning and Usage Examples of Set Theory Symbols.

Table 4: Frequency counts and Percentage of Respondents on the Name, Meaning and usage
example of Set Theory Symbols.

S/N | Symbol Name Meaning Example

CR (%) | WR (%) | CR (%) | WR (%) | CR (%) | WR (%)
1 |1 16(33) |33(67) |13(27) |36(73) |5(10) 44(90)
2 AcB 22(45) | 27(55) 30(61) 19(39) 32(65) 17(35)
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3 AS B 11(22) |38(78) | 5(10) 4490) | 10(20) | 39(80)
4 | 2 10(20) | 39(80) | 4(8) 45(92) | 5(10) 44(90)
5 A 21(43) | 28(57) |12(24) | 37(76) |24(49) | 25(51)
6 | e 39(80) |10(20) |22(45) | 27(55) |41(84) | 8(16)
7 ANB 49(100) | - 27(55) | 22(45) | 37(76) | 12(24)
8 AUB 49(100) | - 27(55) | 22(45) |39(80) | 10(20)
9 AAB - 49(100) | - 49(100) | - 49(100)
10 | AxB 9(18) | 40(82) |5(10) 44(90) | 5(10) 44(90)
Mean (%) | 46% | 54% 30% 70% 40% 60%

Note: CR = correct; WR = wrong

As shown in Table 4, 33%, 45%, 22%, 20%, 43%, 80%, 100%, 100%, 0%, 18% of students
gave correct name of the Set Theory Symbols respectively; 27%, 61%, 10%, 8%, 24%, 45%,
55%, 55%, 0%, 10% of Students gave correct meaning of the symbols
{ }, AcB,A>B,2" A,e, AnB,AUB, AAB, AxB and 10%, 65%, 20%, 10%, 49%, 84%,
76%, 80%, 0%, 10%, gave correct usage example of the symbols respectively
{ },AcB,A>B,2" A,e, AnB,AUB, AAB, AxB respectively. The table also shows a

mean percentage of 46%, 30% and 40% for correct naming, meaning and usage examples
respectively of the set theory symbols studied revealing a low level of pre-service teachers
ability to correctly name give meaning and usage examples of the set theory symbols studied.

Discussion of Findings
From the result, it was found that a good number of pre-service teachers named the general
mathematical symbols studied correctly. Specifically, all the pre-service named =, >, <, +,x

and — correctly while few pre-service teachers were able to name algebraic, statistical and set
theory symbols studied correctly. The results showed that no pre-service teacher was able to
name, give correct meaning and usage example of the symbols [] in algebra and AAB set
theory.

The results of the study showed that very few pre-service teachers were able to give
correct meaning and correct usage examples of general mathematical symbols, algebraic
symbols, statistical symbols and set theory symbols even when they know the correct names
of such symbols. The results of the study align with the findings of Gurefe (2018) that
prospective teachers could not use the language of mathematics correctly as definition and
symbols.

Conclusion

The study seeks to ascertain the level of Students in Teacher Training Institutions’
understanding of Mathematical Symbols. The symbols studied are grouped into General
Mathematical Symbols, Algebraic symbols, Statistical symbols and Set Theory Symbols. It
focuses on the extent to which students know the correct name, meaning and usage example of
these symbols. Data collected and analyzed revealed that most of the students know the correct
name and usage example of the General Mathematical Symbols but have difficulty in giving
the correct meaning. The study also showed that the names, meaning and usage examples of
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Algebraic Symbols, Statistical Symbols and Set Theory Symbols are not known by most of the
Students which will hinder students’ understanding of Mathematics. The implication of this
findings is that the trainee teachers will lack the basic and fundamental skills and competence
to teach mathematics which will result in poor performance of Pupil and Students in
Mathematics.

Recommendation
The following recommendations are made based on the findings of the Study:-

1. A course on Mathematics symbols should be introduced in Colleges of Education and
Universities.

2. Mathematics Lecturers in Higher level of Education should review and introduce their
students to symbols in each course before teaching.

3. Secondary and Primary School Mathematics teachers should undergo regular
workshops and training on Mathematics language and Symbolic.

4. Teachers should use mathematical symbols only when satisfactory explanation and
grasping is achieved.

5. Mathematical Symbols should be taken into consideration in instructional design and
curriculum planning.
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