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The Effect of Developing Mathematical
Communication Skills on The Ability
of Mathematical Problem Solving
of Eighth Graders

Dr. Khamis M. Negem
Faculty of Educational Sciences
Al al-Bayt University - Al Mafrak
H.K.J

Abstract

The purpose of the study is to investigate the effect of developing
mathematical communication skills on the ability of mathematical problem
solving of eighth graders. A sample (n=102) was divided into two groups. One
group was randomly chosen to be the experimental group that studied mathe-
matics with developing mathematical communication skills, the other was the
control group that studied mathematics using traditional method. The instrument
of the study was a mathematical problem solving test. Data analysis procedures
using One-Way ANOVA revealed a positive effect of developing mathematical
communication skills on students ability of mathematical problem solving.

Ogpiicaltly gudleal! lomall You



r-\ku—‘jj‘a’l )l - VY auall @3 (e 2 lng_l_l.IllllJ:lllll

P oSl L Lguyliy Ayl Olusby 3l malie (Y00 F) wyd Ay I
ety sdall AHLAY dse

el @easdiy @ulal 2 olomdiiwl (Y00F) sawas glney (o
cgdly pdadt HSal 1 s plee (Vo) bl

Pyl COsO g maldl) meelip @agdd (V0 0)) e jee gl
syl 3ylell Aelid Silaoll 3S5A1 s plas L (0) @By oAt
Oldlatio s g 2 JLab¥l arest Slusb b @edad (Y0 8) @y e
Aeldatly

dotla’ §,bog 0y9kal : Jalall wie ySad) . (V1440) exa Sgeza “q."\..c
cosdly pdadd HSAY 1 plee (Vo)

sk, atasi .(Y‘ ’Y) Lold Aol e g Joola ‘éjw 9 dgaz=a ol
el gus 2 Allall wie elaill sllasi Astlal Olubliyll elal
(TIMSS-R) aglatly luobilt LS adondt dwlydt alini e
WP | VPN S - WP g.Jaj.H A plee

slald Jo¥1 bl S (VAAA) 0¥ = el Aoyl 31
(8 V)Y @dall Wy (g5l

8 - Anderson, A. and Little, M. (2004). On the Write Path: Improving
Communication in an Elementary Mathematics Classroom. Teaching
Children Mathematics, 10 (9), 468-472.

9 Baxter, A., Woodward, J. and Olson, D.(2005). Writing in Mathematics:

An Alternative Form of Communication for Academically Low-Achiev-
ing Students. Learning Disabilities Research & Practice (Blackwell
Publishing Limited), 20 (2), 119-135.




r-\ku—‘jj‘a’l )l - VY auall @3 (e 2 lng_l_l.IllllJ:lllll

10

11

12

13

14

15

16

17

18

19

20

21

22

Bay, M. and Ragan, A.(2000). Improving Students’ Mathematical
Communication and Connections using the Classic Game of ‘Tele-
phone’. Mathematics Teaching in the Middle School, 5 (8), 486-489.

Ben-Zeev, T. and Star, J.(2001). Spurious Correlation in Mathematical
Thinking. Cognition and Instruction, 19(3), 253-276.

Buschman, L. (2004). Teaching Problem Solving in Mathematics.
Teaching Children Mathematics, 10 (6), 302.

Buyea, R. (2007). Problem Solving in a Structured Mathematics
Program. Teaching Children Mathematics, 13 (6), 300.

Cai, J. and Jakabcsin, S.(1996). Assessing students’ mathematical
communication. School Science & Mathematics, 96 (5), 238-246.

Carreira, S. (2001). Where There’s a Model, There’s a Metaphor:
Metaphorical Thinking in Students’ Understanding of a Mathematical
Model. Mathematical Thinking and Learning , 3(4), 261-287.

Chang, K.; Sung, Y. and Lina, Sh. (2006). Computer-assisted learning for
mathematical problem solving. Computers & Education, 46 (2), 140-151.

Chapman, 0.(2005). Constructing Pedagogical Knowledge of Problem
Solving : Preservice Mathematics Teachers. International Group for the
Psychology of Mathematics Education, 2, 225-232.

Coates, G.(2005). Adventures in Communication: Mathematics and
English Language Development. Connect Magazine, 19 (1), 11-13.
Cook, D. and Buchholz, D.(2005). Mathematical Communication in the

Classroom: A Teacher Makes a Difference. Early Childhood Education
Journal, 32 (6), 365-369.

Cowan, P., Morrison, H. and McBride, F. (1998). Evidence of a Spiral
Curriculum Using a Mathematical Problem-Solving Tool. Interactive
Learning Environments, 6(3), 205-224.

Crespo, M.(2003). Using Math Pen-Pals Letters to Promote Mathema-
tical Communication. Teaching Children Mathematics, 10 (1), 34-39.

Di Pillo, M. and Sovchik, R.(1997). Exploring Middle Graders® Mathe-

matical Thinking through Journals. Mathematics Teaching in Middle
School, 2(5), 308-314.

Ogpiicaltly gudleal! lomall YoA



r-\ku—‘jj‘a’l )l - VY auall @3 (e 2 lng_l_l.IllllJ:lllll

23

24

25

26

27

28

29

30

31

32

33

34

yo4

Enright, E. and and Beattie, A.(1992). Assessing Critical Thinking in
Mathematics. Diagnostique, 17 (2), 137-144.

Fuchs, S. and others.(2008). Effects of Preventative Tutoring on the
Mathematical Problem Solving of Third- Grade Students With Math
and Reading Difficulties. Exceptional Children, 74 (2),155-173.

Geofrrey, P.(2008). Math Logic Mysteries: Mathematical Problem
Solving with Deductive Reasoning. Mathematics Teaching in the Middle
School, 14 (1), 64-64.

Gervasoni, A. (2000). Problem Solving Enhances Children’s Numeracy
Learning. Australian Primary Mathematics Classroom, 5(4), 12-14.

Goldsby, D. and Cozza, B. (2002). Writing Samples to Understand
Mathematical Thinking. Mathematical Teaching in the Middle School,
7(9), 517-521.

Greenes, C. and Schulman, L.(1992). Stimulating communication in
mathematics. Arithmetic Teacher, 40 (2), 78-82.

Greenwood, J.(1993).0n the Nature of Teaching and Assessing Mathe-
matical Power and Mathematical Thinking. Arithmetic Teacher, 41(3),
144-152.

Harskamp, G. and Suhre J.M. (2006). Improving mathematical problem
solving: A computerized approach. Computers in Human Behavior, 22
(5), 801-815.

Hofmann, R. and Hunter, W.(2003). Just-in-Time Algebra: A Problem
Solving Approach Including Multimedia and Animation. Mathematics
and Computer Education, 37 (1),55-62.

Holton, D. and Anderson, J. (1999). Mathematical Problem Solving in
Support of the Curriculum?. International Journal of Mathematical
Education in Science and Technology , 30(3), 351-370.

Hwang, W., Chen, N. and Hsu, R. (2006). Development and evaluation
of multimedia whiteboard system for improving mathematical problem
solving. Computers & Education, 46 (2),105-121.

Igo, C.; Moore, D.; Ramsey, J. and Rickettes, J.(2008). The Problem-
Solving Approach. Techniques: Connecting Education & Careers, 83 (1),
52-55.




r-\ku—‘jj‘a’l )l - VY auall @3 (e 2 lng_l_l.IllllJ:lllll

35

36

37

38

39

40

41

42

43

44

45

46

Jackson, L.(2000). Increasing Critical Thinking Skills To Improve
Problem-Solving Ability in Mathematics. Eric, ED(446995).

Kerekes, V.(1990). A Problem-solving Approach to Teaching Second-
Year Algebra . Mathematics Teacher, 83 (6), 432-35.

Kilpatrick, J.; Swafford, J. and Findell, B. (2001). Adding it up : Helping
children learn mathematics. Washington, DC, National Academy Press.

Lewis, A. and Long, R. (1993). Fostering communication in mathe-
matics using children’s literature. Arithmetic Teacher, 40 (8), 470-473.

McCarthy, S. (2008). Communication in Mathematics: Preparing Pre-
service Teachers to Include Writing in Mathematics Teaching and
Learning. School Science & Mathematics, 108 (7), 334-340.

McGivney, J. and DeFranco, Th.(1995). Geometry Proof Writing: A
Problem-Solving Approach a la Polya . Mathematics Teacher, 88 (7),
552-55.

Menon, R. (1996). Mathematical communication through student-
constructed. Teaching Children Mathematics, 2 (9), 530-532.

Mingus, T. and Grassl, R.(1997). Using Technology To Enhance
Problem Solving and Critical Thinking Skills. Mathematics and Compu-
ter Education, 31 (3), 293-300.

Montague, M. (2008). Self-Regulation Strategies to Improve Mathema-
tical Problem Solving for Students With Learning Disabilities. Learning
Disability Quarterly, 31 (1), 37-44.

National Council of Teachers of Mathematics (NCTM). (2000). Princi-
ples and Standards for Mathematics. Reston, Virginia.

O‘Reilly, M. and others.(2002). Using a Problem-Solving Approach to
Teach Classroom Skills to a Student with Moderate Intellectual
Disabilities within Regular Classroom Settings. International Journal of
Disability, Development & Education, 49 (1), 95-104.

Paul, R., Binker, A.J., Jensen, K. and Kreklau, H. (1990). Critical
Thinking Handbook : 4™ - 6™ Grades. Foundation for Critical Thinking,
Sonoma State University, CA.




r-\ku—‘jj‘a’l )l - VY auall @3 (e 2 lng_l_l.IllllJ:lllll

47

48

49
50

51

52

53

54

55

56

57

58

Phillips, E. and Anderson, A. (1993). Developing Mathematical Power:
A Case Study. Early Child Development and Care, 96, 133-146.

Powell, A. (1997). Capturing, Examining, and Responding to Mathema-
tical Thinking through Writing. Clearing House, 71(1), 21-25.

Rensick, L. (1990). Thinking in Arithmetic. Eric, ED (342646).

Rickard, A.(2005). Evolution of a Teacher’s Problem Solving Instruc-
tion: A Case Study of Aligning Teaching Practice with Reform in
Middle School Mathematics. Research in Middle Level Education Online,
29 (1), 1-15.

Robinson, E. (1991). Developing Mathematical Thinking Skills in
Preschool Children through a Programme of Free Constructive Play.
Eric, ED (344681).

Rogge, W.(2004). Teaching Mathematics through Problem Solving:
Grades 6-12 (Book). Mathematics Teacher, 98 (1), 62.

Rowan, E. and Mumme, J. (1990). Communication in mathematics.
Arithmetic Teacher, 38 (1), 18-22.

Schielack, J., Chancellor, D. and Childs, K. (2000). Designing Questions
to Encourage Children’s Mathematical Thinking. Teaching Children
Mathematics, 6(6), 398-402.

Taylor, J. A. and McDonald, C. (2007). Writing in Groups as a Tool
for Non-Routine Problem Solving in First Year University Mathe-
matics. International Journal of Mathematical Education in Science and
Technology, 38 (5), 639-655.

Wakefield, A. (1998). Support Math Thinking. Education Digest, 63(5),
59-56.

Weiss, S. (2003). Mathematical Thinking. Teaching Children Mathe-
matics, 9(7), 431-433.

Whitin, P. and Whitin, J.(2002). Promoting Communication in the
Mathematics Classroom. Teaching Children Mathematics, 9 (4), 205-211.







