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Research base for Word Problems Made Easy 1

Word Problems Made Easy (WPME) is aresearch-based method for teaching word
problems. This paper isapartial listing of research support for this method of solving
word problems as well as support for the instructional components of WPME. The basis
for our method of problem-solving was outlined in the math textbook below.
e Stein, M., Silbert, J., & Carnine, D. (1997). Designing effective mathematics
instruction: A Direct Instruction approach. (3" ed.) Columbus, OH: Merrill.
These are some of the research studies which demonstrated the effectiveness of this
method of teaching word problems.

e Gleason, M., Carnine, D., & Boriero, D. (1990). Improving CAl effectiveness with
attention to instructional design in teaching story problems to mildly handicapped
students. Journal of Special Education Technology; 10(3), 129-136.

e Darch, C.,, Carnine, D., & Gersten, R. (1989). Explicit instruction in mathematics
problem solving. Journal of Educational Research, 77(6), 351-358.

This method of solving word problems in used in the excellent Direct Instruction math

program by SRA-Macmillan/McGraw entitled “Connecting Math Concepts.” A great

deal of research has shown this math program to be more effective than comparison

programs at improving math achievement in general.

Adams, G.L., & Englemann, S. (1996). Research on Direct Instruction: 25 years

beyond DISTAR. Seattle, WA: Educational Achievement Systems.

e Brent, G., & DiObilda, N. (1993). Curriculum alignment versus direct instruction:
Effects on stable and mobile urban children. Journal of Educational Research,
86(6), 333-338.

e Carnine, D. & Englemann, S. (1991). Making connectionsin third grade
mathematics—Connecting Math Concepts. ADI News, 10(4), 17-27.

e Snider, V. E., & Crawford, D. B. (in press). Mathematics. In N. E. Marchand-
Martella, T. A. Slocum, & R. C. Martella (Eds.), Introduction to Direct
Instruction (pp XX - XXX). Allyn and Bacon: Boston.

e Waellington, J. (1994). Evaluating a mathematics program for adoption: Connecting

Math Concepts. Effective School Practices, 13(2), 70-75.

In addition to general math competence, the following studies specifically found that the
word-problem instruction in the Connecting Math Concepts program was more effective

in improving problem-solving skills than comparison curricular approaches.

e Crawford, D., & Snider, V. (2000). Effective mathematicsinstruction: The
importance of curriculum. Education and Treatment of Children, 23, 122-142.
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Gersten, R., & Carnine, D. (1984). Direct Instruction mathematics. A longitudinal
evauation of low SES elementary students. Elementary School Journal, 84(4),
395-407.

Snider, V. E., & Crawford D. B. (1996). Action research: Implementing Connecting
Math Concepts. Effective School Practices, 15, 17-26.

Tarver, S., & Jung, J. (1995). A comparison of mathematics achievement and
mathematics attitudes of first and second graders instructed with either a
discovery-learning mathematics curriculum or a direct instruction curriculum.
Effective School Practices, 14(1), 49-57.

Vreeland, M., Vall, J., Bradley, L., Buetow, C., Cipriano, K., Green, C., Henshaw, P.,
Huth, E. (1994). Accelerating cognitive growth: The Edison School Math
Project. Effective School Practices, 13(2), 64-69.

There are several critical research-based components to the effective instructional
methods designed into Word Problems Made Easy (WPME), that are typically not seen

in math textbooks. These design features follow the recommendations of an extensive

research base into effective mathematics curricular design. Several reviews of this

research base are cited below.

Carnine, D., Jones, R. D., & Dixon, R. (1994). Mathematics educational tools for
diverse learners. School Psychology Review, 23, 406-427.

Carnine, D. & Kameenui, E. J. (1992). Higher order thinking: Designing curriculum
for mainstreamed students. Austin, TX: Pro-ed.

Carnine, D. W., Dixon, R. C., & Silbert, J. (1998). Effective strategiesfor teaching
mathematics. In E. J. Kameenui & D. W. Carnine (Eds), Effective teaching
strategies that accommodate diverse learners. (pp. 93-112). Upper Saddle River,
NJ: Prentice-Hall, Inc.

Good, T. L., & Gouws, D.A. (1979). The Missouri mathematics effectiveness
project: An experimental study in fourth-grade classrooms. Journal of
Educational Psychology, 71, 143-155.

Good, T. L., Grouws, D. A., & Ebmeir, H. (1983). Active mathematics teaching.
New Y ork: Longman.

Kame'enui, E. J. & Simmons, D. C. (1990) Designing instructional strategies: The
prevention of academic learning problems. Columbus, OH: Merrill .

Kelly, B., Carnine, D., & Gersten, R. (1990). Student error patterns as a function of
curriculum design: Teaching fractions to remedial high school students and high
school students with learning disabilities. Journal of Learning Disabilities, 23(1),
23-29.

Moore, L.J., & Carnine, D. (1989). Evauating curriculum design in the context of
active teaching. Remedial and Special Education, 10(4), 28-43.

Osborn, J., Jones, B. F., & Stein, M. L. (1985). The case for improving textbook
programs: Anissue of quality. Educational Leadership, 42, 9-16.

Porter, A. (1989). A curriculum out of balance: The case of elementary school
mathematics. Educational Researcher, 18(5), 9-15.
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e Stein, M., Carnine, D., & Dixon, R. (1998). Direct Instruction: Integrating
curriculum design and effective teaching practice. Intervention in School and
Clinic, 33, 227-234.

e Stein, M., Silbert, J., & Carnine, D. (1997). Designing effective mathematics
instruction: A Direct Instruction approach. (3" ed.) Columbus, OH: Merrill.

Besides the basis of the problem solving method being based on research, the design of

the instructional program of WPME is based on research. Five specific instructional

features of WPME are listed below with a partial listing of the research support for each.

A thorough examination of the reviews above would yield a more extensive list of basic

research support for each of these features.
1. Distributed practice facilitates mastery better than massed practice. Therefore

each problem type in WPME is taught for afew minutes aday for 12 daysina

row and reviewed frequently thereafter.

Dempster, F.N. (1991). Synthesis of research on reviews and tests.
Educational Leadership, 48(7), 71-76.

Willingham, D.T. (2002) How we learn—Ask the cognitive scientist:
Allocating student study time—"massed” versus “distributed” practice.
American Educator, 26(2), 37-38, 47.

2. Many students, particularly low performers, learn more quickly from clear,

concise explanations of proceduresto be learned. Therefore each problem typein

WPME has an explicit set of stepsto follow in solving the problem.

Kameenui, E. J., Carnine, D. W., Darch, D., & Stein, M. L. (1986). Two
approaches to the development phase of mathematics instruction. Elementary
School Journal, 86(5), 633-650.

Lloyd, J. W., & Keller, C. E. (1989). Effective mathematics instruction:
Development, instruction, and programs. Focus on Exceptional Children,
21(7), 1-10.

McDaniel, M. A., & Schlager, M. S. (1990). Discovery learning and transfer
of problem-solving skills. Cognition and Instruction, 7(2), 129-159.

3. Research hasindicated that carefully controlling the rate at which new procedures

are introduced gives time for students to master skills. Generally textbooks

introduce story problem types at too fast arate, or often, all at once. WPME

introduces no more than 8 strategies per year, allowing students time to master

each before introducing the next problem type.
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Good, T.L. & Gouws, D.A. (1979). The Missouri mathematics effectiveness
project: An experimental study in fourth-grade classrooms. Journal of
Educational Psychology, 71, 143-155.

Porter, A. (1989). A curriculum out of balance: The case of elementary
school mathematics. Educational Researcher, 18(5), 9-15.

Slavin, R. E. (1990). Mastery learning reconsidered. Review of Educational
Research, 57, 175-213.

4. The effective teaching research base has consistently demonstrated the value of

guided practice in teaching mathematics. 1n the workshops for WPME we model

and recommend the use of guided practice. The structure of the WPME

curriculum promotes daily, guided practice using the prompts.

Rosenshineg, B. (1997). Advancesin research on instruction. InJ. W. Lloyd,
E. J. Kameenui & D. Chard (Eds), Issuesin educating students with
disabilities. (pp. 197-221). Mahwah, NJ: Lawrence Erlbaum Associates,
Publishers.

Hofmeister, A. & Lubke, M. (1990). Research into practice: Implementing
effective teaching strategies. Boston: Allyn and Bacon.

Trafton, P.R. (1984). Toward more effective, efficient instruction in
mathematics. The Elementary School Journal, 84, 514-530.

5. Gradualy fading prompts during instruction on mathematics problem-solving

skills has been found to be effective. WPME has a complete set of prompts for

each procedure for 3 days, a shortened set for 3 more days, and then the prompts

are gone.

Paine, S. C., Carning, D. W., White, W. A. T., & Walters, G. (1982). Effects
of fading teacher presentation structure (convertization) on acquisition and
maintenance of arithmetic problem-solving skills. Education and Treatment
of Children, 5(2), 93-107.

Gleason, M., Carnine, D., & Boriero, D. (1990). Improving CAl effectiveness
with attention to instructional design in teaching story problemsto mildly
handicapped students. Journal of Special Education Technology; 10(3), 129-
136.

Kameenui, E. J,, Carnine, D. W., Darch, D., & Stein, M. L. (1986). Two
approaches to the development phase of mathematics instruction. Elementary
School Journal, 86(5), 633-650.

Woodward, J., Carnine, D., & Gersten, R. (1988). Teaching problem solving
through computer simulations. American Educational Research Journal,
25(1), 72-86.
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