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Abstract 
Word problems and algebraic expressions in mathematics require letters of alphabets and 

interpretation of terms/words into symbols. The terms: word problems, algebraic expressions 

and strategies for teaching problem-solving in word problems and algebraic expressions were 

defined. Difficult terms in, the topics were also explained. Twenty strategies from literature 

were identified by the researcher for teaching and learning and only eight are fit for teaching 

and learning of mathematics One of such strategies that have been successfully used by 

researchers’ is the Polya’s Problem Solving Strategy, otherwise known as PPSS. The PPSS 

which involves 4 steps in teaching problem solving in mathematics is employed in teaching 

and learning of word problems and algebraic expressions in this article. 
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Poor teaching and learning methods especially the conventional chalk talk method or role 

memorization and lack of knowledge of mathematics concepts have been pointed out by researchers 

Adeniran, 2012; Adetula, 2012; & Effiom, 2015 as two major contributing factors to process errors 

students commit in solving mathematics problems that lead to poor achievement in mathematics 

examinations. According to these researchers, problem solving strategies are lacking in the teaching 

and learning of mathematics in Nigeria secondary schools. These researchers suggested that problem 

solving should be used in teaching and learning of mathematics for better explanation, demonstration, 

understanding and retention. Problem solving involve different strategies of teaching mathematics that 

helps the teacher to create conducive environment and free atmosphere to teaching and learning  

Strategies of teaching can be defined as the ways and means of getting a solution to a 

problem. Effiom (2015) defined strategies as sequences of moves frequently used in the teaching of 

concepts. The moves can be verbal or non-verbal behaviours of a teacher toward attaining some 

objectives. According to him, the moves are classification, identification, differentiation and 

exemplification. Sule & Derya (2013) defined strategies, as approaches of averting in the teaching of 

schools mathematics. 

There are many strategies developed for teaching and learning but only eight of them are fit 

for teaching and learning of mathematic. One of such strategy is Polya’s Problem Solving Strategy 

(Polya 1957). Researchers like (Palmavaty&Mareesh, 2013; Salmon & Nwagor, 2015 & Effiom, 

2015) effectively and successfully used PPSS in carrying out researches in teaching and learning of 

some mathematics concepts. Hence, PPSS has been identified as one of the strategies for effective 

teaching and learning of problem solving in mathematics. In this essay, PPSS has been used to 
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demonstrate effective teaching and learning of word problems and algebraic expressions with a view 

to re-emphasizing role memorization and conventional ‘chalk talk method of teaching and learning. 

The PPSS involves four steps, thus: 

i.  Understanding the problem; 

ii. Devising the plan to solve the problem; 

iii. Carrying out the plan to solve the problem; and 

iv. Reflecting back on the problem-solving process. 

The PPSS steps imply that one must first understand the problem, determine the list of characters in a 

problem and which of them need to be solved first. The list of the characters should be used in the 

second step to formulate how to solve the problems. The problem is solved in the third step and 

verifies in the fourth step. Word problems and algebraic expressions may not be very easy to teach 

however, the difficulties encountered in teaching them according to Ogunkunle & Charles-ogan 

(2012) would be reduced if: 

i. The terms involved in the concepts (word problems and algebraic expressions) are properly 

explained and demonstrated with examples. 

ii. Serious thoughts are given and planning done before embarking on teaching the concepts. 

iii. Process errors to be committed in each concept or topic should be analyzed before embarking 

on teaching the concept so that the errors will be remedied alongside the teaching and learning 

activities (this is very important) 

iv. Each topic is studied in advance of the preparation of lesson note or consultations. 

v. There will be mastery of the concepts or topics. 

vi. There will be adequate possession of the skills or techniques pr. strategies for teaching the 

topics. 

vii. There will be availability of resources for teaching the tonics 

 

Lesson Notes: The PPSS Way.  

Class: SS 2 

Age range: 16-17Years 

Content/Topic: Word Problems 

Word problems are problems written in words to be interpreted and translated into mathematical 

symbols that may lead to: 

(i) Linear equation; 

(ii) One linear and one quadratic;  

(iii) Simultaneous equations 

 

Specific Objectives 

By the end of the lessons, the students should be able to 

(a) Explain and define what is meant by word problems 

(b) Define and explain all the terms or vocabularies and units in word problems. 

(c) Read and understand questions in word problems. 

(d) Analyze, interpret and represent word problems in symbols and figures 

(e) Solve correctly with minimal error questions/ problems on word problems without difficulties. 

(f) Discover that they commit process errors while solving problems in word problems and 

mathematics in general. 
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(g) Reflect back on the entire solution process  

 

Previous Knowledge: 

Students are familiar with the following; 

a) What are basic operations in mathematics? 

b) Change 4 + 6 to words. 

c) What is the difference between x and y? 

d) The product of three numbers is 396. 

e) If two of the numbers are -9 and 4, what is the third number? 

f) Find the negative difference between 3 and 15. 

 

Content Development/Presentation 

Application of 4 steps of Polya’s Problem solving Strategy, in solving word problems. 

 

Step I: Understanding the problem: 

Lead students to read and understand the problem. Assist students to understand the problem by 

asking them the following questions: - Do you understand the meaning of the terms used in stating the 

problem? Indicate what is required to find the problem? Can you explain or describe the problem in 

your own words? 

 

Step II: Devising plan to solve the problem 

Guide students to gather relevant thoughts to solve the problem. Lead students to have confidence in 

making intelligent and independent interpretations. Let students analyze, interpret the problem and 

represent it in symbol using x and y where applicable. Guide students to establish a relationship 

between variables in the problem. 

 

Step III: Carrying out the plan to solve the problem 

This-is the actual solution of the problem. Lead students to solve the problems with one or two 

examples demonstrating the- steps. Let students apply all that they deserve to solve the problem. 

Students should then solve the problem applying necessary steps to calculate and arrive at the answer. 

 

Step IV:  Back on the problem solving processes  

Let students look back or reflect back on the entire processes of solution to avoid errors and the 

validity of the answer got (i. e. if the answer is correct or not). - 

 

Exercises: The following practice exercises are provided. 

1. The product of two numbers is 92. If one number is 4, find the other. 

2. I added 40 to a certain number and then divided the sum by10, the result is half the original 

number. Find the number. 

3. The sum of four consecutive numbers is 58. Find the number 

4. Uche’s age is thrice Ego’s, Ngozi is 7 years younger than Ego,  if Uche is 3years old, what is 

Ngozi’s age? 

5. A man is 4 times as old as his son. In 5 years time he will be 3times as old as his son what is 

the present age of the son. 
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Content: Algebraic Expression 

  Algebra uses letters of the alphabets to express or represent numbers. Here a letter stands for a 

particular number. Algebraic expression means presenting general group of numbers using alphabets. 

 

Specific Objectives 

By the end of the lesson, the students should be able to: 

(a) Define and explain what is meant by algebraic expression. 

(b) Explain difficult terms or vocabularies and units in algebraic expressions 

(c) Read and understand problems in algebraic expressions. 

(d) Solve correctly with minimal error problems on algebraic expressions.  

(e) Reflect back on the entire solution process. 

(a) Say what terms are used in the following? 

(1) 5uv
2
 — 3vu

2
 + UV

2
  

(2) — 6x + 15y — 18z 

(3) Remove bracket and solve — 3(2x —5y + 6z) 

 

Set induction: This is done to motivate the learner and get them set for the lesson. Definition and 

explanation of terms eg: like terms, unlike terms, grouping, expansion; difference of two squares, 

directed numbers, single fraction, equivalent fraction, substitution with examples. 

 

Entry Behaviour:- Revise simplification and collecting of liking terms 2y, 3y are called like terms in 

y: 2x and 3y are unlike terms 

Note: When simplifying algebraic expressions, like terms are grouped together 

Examples simplify (A) 6x - 9y +10x, (2) Simplify 

(3)5u2v— vu
2
 + uv

2 
- 5v

2 
  (4) – 3 (2x – 5y + 6z) 

 

Content Development/Presentation 

Teach expansion, implication grouping terms, and common factors in algebraic expressions using 4 

steps of PPSS as stated under word problems. 

The following Questions are practice exercises. 

(1) Expand (4p +q)
2 

(2) Expand bracket and collect like terms where possible 6x(x —2) —5 (x —

2) 

(3) Simplify  15 + 2x- X
2
   (4) Simplify 4x-3  + 2x-1 

     X
2
 — 9       3  5   

(5) Simplify    a – 3    + 7b – 4 + 1 

    2a   6b 

(6) A boy sleeps k hours each day, for what fraction of the day is he awake? 

 

Conclusion 

Most teachers and students find it very difficult to solve problems written in words because it requires 

reading ability, translation and interpretation to mathematical symbols before solving. Likewise, 

algebraic expressions are written in letters and students find it difficult to comprehend such problems. 

Word problems and algebraic expressions run across JSS to SS. Therefore, it is therefore important in 

senior secondary school examination, more than half of the students avoid attempting problems in 
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word problems and if attempted, majority of them get it wrong. Thus, the need for adequate 

possession of skills, techniques and strategies needed to teach the topics. Effiom (2015) stated that 

knowing mathematics is one thing, teaching mathematics is another thing. That one knows 

mathematics does not mean that he can teach it effectively. In conclusion, mathematics teachers 

should use PPSS ‘in their mathematics teaching because PPSS makes mathematics learning more 

practical, exciting, interesting, meaningful, utilitarian in outlook and discovery oriented. PPSS also, 

involves active participation, understanding and effective reasoning and reflecting back on the entire 

solution processes. Word problems and algebraic expressions develop critical thinking and ability to 

tackle situational life problems. 
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