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INTRODUCTION TO THE SERIES

IS THERE A NEED FOR WORD-PROBLEM SOLVING 
INSTRUCTION?

The Strategies to Achieve Mathematics Success (STAMS™ 
Series) is the instructional portion of a mathematics program 
that spans from diagnosis to assessment. The objectives of 
the STAMS™ Series are to provide targeted strategy-specifi c 
instruction and practice to students learning key maths concepts 
and to broaden student profi ciency in self-assessment and error 
analysis. The STAMS™ Series provides a balanced learning 
experience with targeted strategy instruction of maths concepts 
along with the goal of achieving mathematical literacy. Students 
read and process relevant mathematical information from reading 
passages and graphic aids. This information is then used to solve 
word problems based on the lesson’s strategy and theme. Through 
the STAMS™ Series, students build on their capacity to analyse, 
reason and communicate ideas effectively by solving mathematical 
problems in a variety of contexts and situations. The organisational 
design of the STAMS™ Series is grounded in several areas 
of research: the fi ndings of the National Council of Teachers of 
Mathematics (NCTM), mathematical literacy and English-language 
instruction.

There is a current drive in mathematics education to meet 
21st-century skills so that today’s students will be competitive in 
tomorrow’s workforce. Australian education ministers continue to 
make improved numeracy and literacy standards a national priority. 
The National Goals for Schooling in the Twenty-fi rst Century 
included the following goal: “Students should have attained the 
skills of numeracy and English literacy such that, every student 
should be numerate, able to read, write, spell and communicate at 
an appropriate level.” 

Researchers Wilson and Sindelar cite drawbacks to basal 
mathematics programs. Their concerns included a lack of adequate 
provisions for effective practice and review, inadequate sequencing 
of problems and an absence of strategy teaching and step-by-
step procedures for teaching maths problem solving (Wilson and 
Sindelar, 1991, page 512).

According to the U.S. Department of Education in 2001, 
language profi ciency appears to be a contributing factor in problem 
solving; student performance on word problems is generally 10–
30% below that on comparable problems in a numeric format.

American research 
into mathematics 
performance (the 
2005 Nation’s Report 
Card: Mathematics) 
shows that only 36% 
of assessed students 
perform at the 
profi cient level. 

How does this 
translate to your 
classroom? 
If you have 30 students 
in your classroom, 
only 11 students 
would be profi cient in 
mathematics.
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And, for further reinforcement of the connection between 
effective reading and mathematics success, consider the following 
conclusion offered by Jitendra and Xin (1997, page 413). Students 
who have diffi culty with reading or maths computation, or both, are 
likely to encounter diffi culties in solving word problems.

In summary, Strategies to Achieve Mathematics Success 
is designed to address the maths shortcomings identifi ed in the 
aforementioned research. The program’s strengths, refl ective of the 
research, are reviewed below.

1. Strategy-based instruction

2. Step-by-step procedures for developing mastery in maths 
problem solving

3. Effective sequencing of maths word problems

4. Connecting reading and maths problem-solving profi ciency

5. Metacognition and on-target self-assessment

The maths content that is 
included in this series stems 
from the fi ve content standards. 
Each content standard is 
modelled at least once in the 
series. The fi nal review in each 
book (A–H) contains questions 
that represent the fi ve content 
standards of Number; Space; 
Measurement, Chance and 
Data; Structure or Algebra, 
Function and Pattern; and 
Working Mathematically. 
Book A investigates eight 
maths strategies. Books B to 
H investigate twelve maths 
strategies. The specifi c 
strategies are indicated on the 
chart.

WHAT IS THE MATHS 
CONTENT INCLUDED IN 
THE SERIES?

MATHS STRATEGY BOOK LEVELS

A B C D E F G H
Building Number Sense ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Using Estimation ✓ ✓ ✓ ✓ ✓ ✓ ✓

Applying Addition ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Applying Subtraction ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Applying Multiplication ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Applying Division ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Converting Time and Money ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Converting Customary and 
Metric Measures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Using Algebra ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Using Geometry ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Determining Probability and 
Averages ✓ ✓ ✓ ✓ ✓ ✓ ✓

Interpreting Graphs and 
Charts ✓ ✓ ✓ ✓ ✓ ✓ ✓

Reading Maths Pictures ✓
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HOW IS STRATEGIES TO ACHIEVE MATHEMATICS 
SUCCESS ORGANISED?

Each book in the STAMS™ Series has fi ve parts to each strategy 
lesson. Each part of a lesson is organised by scaffolded instructional 
strategies. Scaffolded instruction is the organisational framework of 
the program.

Scaffolded instruction benefi ts all types of students, including 
English-language learner (ELL) students. “Scaffolded instruction 
optimizes student learning by providing a supportive environment 
while facilitating student independence” (ERIC Document, 2002).

The STAMS™ Series guides students through the learning 
process from prior-knowledge activation, modelled/direct 
instruction with peer learning, text-guided instruction and, fi nally, to 
independent work.

Part One: Think About the Strategy

Prior-knowledge Activation

Activating prior knowledge helps readers relate their existing 
knowledge to the concepts in a text. Prior knowledge allows 
students to make unconscious inferences during reading. Students 
also try to fi gure out how the text they are reading relates to their 
personal prior knowledge (Pressley, 2002). Part One: Think About 
the Strategy begins by cueing students to refl ect upon their already-
established mathematical knowledge. Students then demonstrate 
their mastery of that knowledge by answering several open-ended 
questions. “Several studies of second-language speakers and 
reading comprehension indicate that prior and existing cultural 
experiences are extremely important in comprehending text” 
(Steffensen, Joag-Dev & Anderson, 1979). Students reinforce their 
prior-knowledge activation by discussing their responses with a 
peer.

Part Two: Learn About the Strategy

Modelled/Direct Instruction

Students’ exposure to the lesson’s mathematics strategy 
continues with Part Two: Learn About the Strategy. Part Two 
begins with an instructional page. Here problem solving using the 
mathematics strategy is modelled and directly instructed. “Many 
students, particularly low-performing students, learn more quickly 
from a clear, concise explanation of what to do and how to do 
it” (Carnine, 1990). Students are asked to read and think about 
the information surrounding the mathematics strategy. This direct 
instruction is followed by the lesson’s learning objectives, which 
reinforce the key information about each mathematics strategy. 
Students then apply their new-found knowledge to four word 

WHAT DO YOU KNOW ABOUT MULTIPLICATION?

The numbers you multiply are called factors.

A factor may have more than one numeral.

To help find a product, write the factors in columns.

To find the product of factors with two or more numerals, solve for each partial product 
and then add the partial products.

▶ Arrange the factors in columns to help find the product for each multiplication 
problem.

 a. 34 � 12 � c. 120 � 17 � e. 471 � 53 �
     

 b. 56 � 45 � d. 168 � 24 � 
     

▶ Go back and check the product of each problem.

▶ In words, explain how to multiply 318 � 26. 

You just reviewed how to multiply two factors to find a product.

Strategy
Five APPLYING MULTIPLICATION

PART ONE: Think About Multiplication
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Study the problem that Nicole’s teacher wrote on the whiteboard. As you 
study, think about the steps that Nicole followed to solve the problem.

You also use this strategy to find a quotient when the dividend is an amount of 
money. Remember to convert cents to hundredths.

Remember to begin at the dividend numeral that has the highest place value. Work 
from left to right until you reach the dividend numeral that has the lowest place 
value.

You use long division to find a quotient.

▶ If the dividend cannot be divided evenly by the divisor, add a decimal point and 
zeros to the dividend. Rewrite the dividend one place further than the place value 
you are rounding to.

▶ Place the decimal point in the quotient directly above the decimal point 
in the dividend.

Problem: 541 ÷ 37
Express your answer to the nearest whole number.

Answer: To the nearest whole number, 541 ÷ 37 � 15.

How Nicole Solves the Problem

I write the problem as a long division. 
I am rounding to ones, so I rewrite the 
dividend one place further, to tenths, 
by adding a decimal point and one zero.

I solve for tens; then for ones; then for tenths.

I write my answer so that the place values 
of the quotient line up with the place 
values of the dividend. I write the decimal 
point in the quotient directly above the 
decimal point in the dividend.

I round the quotient to the nearest whole number.

14.6
37)541.0

    – 37
      171
   – 148
       230
      – 222
         8

tenths

round to whole

15

PART TWO: Learn About Division
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Study another one of Nicole’s problems. Look at the way that Nicole 
solved the problem. Then do Questions 1 to 4.

1. Nicole read that scientists studied 
the entire length of the Murrumbidgee 
River’s shoreline at a cost of $9545.50. 
The river is 1575 kilometres long. To 
the nearest cent, what was the cost to 
study each kilometre of shoreline?
�  $6.07 � $60.00
� $6.06 � $61.00

2. Nicole drew a map of the Congo River. 
On her map, 1 cm equals 125 kilometres. 
The Congo River is 4373 kilometres 
long. To the nearest hundredth of a 
centimetre, how long was the river on 
Nicole’s map?
�  340.98 cm �  34.98 cm
�  34.09 cm � 349.84 cm

3. Nicole learnt that the Nile River is 
 6693 kilometres long and the Murray 
River is 2520 kilometres long. To the 
nearest whole number, how many times 
longer is the Nile River?
�  3 times � 4 times
� 2 times � 5 times

4.  Nicole read that the Gascoyne River is 
760 kilometres long and that a canoe 
can travel about 12 kilometres per day. 
To the nearest hundredth of a day, how 
long would it take a canoe, at a steady 
rate, to travel the entire river?
�  73.33 days � 64 days
� 70.5 days � 63.33 days

Talk about your answers to questions 1–4. 
Discuss why you chose the answers you did.

Problem: 6879 ÷ 242
Express your answer to the nearest hundredth.

Answer: To the nearest hundredth, 6879 ÷ 242 � 28.43.

I write the problem as a long division. 
I am rounding to hundredths, so I write 
the dividend to thousandths.

I solve from left to right. I write the 
decimal point in the quotient directly 
above the decimal point in the dividend.

I round the quotient to the nearest 
hundredth.

      28.425
242)6879.000
   – 484
    2039
  – 1936
      1030
      – 968
        620
       – 484
        1360
       – 1210
         150

thousandths

round to 
hundredths

28.43
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Modelled Direct 
Instruction

Students refl ect upon 
and demonstrate their 
prior knowledge of a 

mathematics topic before 
they begin each lesson.

Scaffolded 
Instruction
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problems. Once more, students interact with a peer to discuss their 
responses and to explore how they arrived at their solutions.

Peer Learning

English-language learners face unique challenges in the 
mathematics classroom when they must explain their thought 
processes either in writing or in discourse.

Students of all abilities benefi t from direct communication and 
interaction with peers.

The STAMS™ Series aids ELL students by pairing them up 
with another student. Students work together in Part One and 
Part Two of each strategy lesson through the Work with a Partner 
exercise. This one-to-one interaction aids ELL students when 
they are having diffi culty comprehending a word or phrase and 
when expressing themselves. Students also reinforce what they 
have learned by sharing and discussing their work. Also, when 
students work with peers who are in various stages of mastering a 
task, mutual reasoning and confl ict resolution are likely to occur, 
which, in turn, facilitates learning (Mevarech & Light, 1992). This 
scaffolded learning experience prepares students for the upcoming 
independent work they will encounter in the rest of the strategy 
lesson.

Part Three: Check Your Understanding

Text-guided Instruction

In this guided-practice section, students assimilate new learning 
by applying it to practise with word problems. Students become 
more responsible for their learning. Students work independently 
with the aid of text-guided instruction. They begin by reviewing 
the lesson’s learning objectives. Students continue the lesson 
by independently solving two word problems. They then check 
their answers on the adjacent page. This page provides explicit 
explanations as to why each answer choice is or is not correct. The 
explanations benefi t students because “learning from worked-
out examples suggests that these kinds of examples may have 
an important role in problem-solving instruction. They provide a 
mechanism through which learners could become acquainted with 
a large number of problem solutions much more rapidly than if all 
the solutions were generated by the learner” (Idol & Beau, 1990, p. 
283).

Part Four: Learn More About the Strategy

Strategy Extension

This section provides students with an additional connection to 
the primary mathematics strategy taught in the lesson. Students 
take on more responsibility for their learning as they move from 
direct instruction to application by solving four additional word 

Students of all abilities 
benefi t from direct 

communication and 
interaction with peers.

Remember: You use long division to find a quotient.
▶ If the dividend cannot be divided evenly by the divisor, add a decimal point and 

zeros to the dividend. Rewrite the dividend one place further than the place value 
you are rounding to.

▶ Place the decimal point in the quotient directly above the decimal point 
in the dividend.

Solve this problem. As you work, ask 
yourself, ‘How do I use zeros and 
a decimal point to find the correct 
dividend?’

5. Nicole read that a person blinks an 
average of 833 times per hour. To the 
nearest whole number, how many times 
is this per minute?
� 13 times per minute
� 15 times per minute
� 14 times per minute
� 12 times per minute

Solve another problem. As you work, 
ask yourself, ‘Where do I place the 
decimal point in the quotient?’

6. Nicole logged 1252 hours on her 
computer in 900 days. To the nearest 
hundredth of an hour, how many hours 
per day is this?
� 1.39 hours per day
� 13.91 hours per day
� 0.14 hour per day
� 139 hours per day

PART THREE: Check Your Understanding
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Look at the answer choices for each question.
Read why each answer choice is correct or not correct.

5. Nicole read that a person blinks an 
average of 833 times per hour. To the 
nearest whole number, how many times 
is this per minute?

� 13 times per minute
This answer is not correct because, 
to solve to the nearest whole number, 
you divide 833.0 by 60 and get 13.8, 
which rounds to 14, not 13. You may 
not have solved to tenths by adding 
the decimal point and zero.

� 15 times per minute
This answer is not correct because, 
to solve to the nearest whole number, 
you divide 833.0 by 60 and get 13.8, 
which rounds to 14, not 15.

● 14 times per minute
This answer is correct because, 
to solve to the nearest whole number, 
you divide 833.0 by 60 and get 13.8, 
which rounds to 14.

� 12 times per minute
This answer is not correct because, 
to solve to the nearest whole number, 
you divide 833.0 by 60 and get 13.8, 
which rounds to 14, not 12.

6. Nicole logged 1252 hours on her 
computer in 900 days. To the nearest 
hundredth of an hour, how many hours 
per day is this?

● 1.39 hours per day
This answer is correct because 
1252.000 ÷ 900 results in a quotient 
to the thousandths: 1.391, which 
rounds to 1.39.

� 13.91 hours per day
This answer is not correct because 
1252.000 ÷ 900 does not result in 
a quotient in the tens. You may 
not have lined up the quotient and 
dividend decimal points.

� 0.14 hour per day
This answer is not correct because 
1252.000 ÷ 900 does not result in 
a quotient less than a whole number. 
You may not have lined up the 
quotient and dividend decimal points.

� 139 hours per day
This answer is not correct because 
1252.000 ÷ 900 does not result in 
a quotient in the hundreds. You may 
not have lined up the quotient and 
dividend decimal points.
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Independent Practice

You can convert a measurement from one unit to another.
▶ First, learn the size relationships among units.

Measurement SMALLEST → LARGEST
Length millimetre → centimetre → kilometre

Capacity millilitre → cup → litre

Weight milligram → gram → kilogram → tonne

 Change any fractions or mixed numbers to decimals. 
Multiply or divide to solve the problem.

▶ Here are some common conversion facts.

Ming saw some contests at a local farmers market. Do Questions 7 to 10.

7. One pumpkin weighed 53,091 grams. 
Ming correctly calculated its weight to 
the nearest tenth of a kilogram. What 
was her answer?
� 53.0 kilograms
� 53.1 kilograms
� 257.9 kilograms
� 258.0 kilograms

8. Ming saw giant strawberries being 
weighed. The biggest berry was 
98.5 grams. What was its weight 
to the nearest tenth of a kilogram?
�  0.98 kg
� 0.09 kg
� 9.85 kg
� 0.10 kg

 9. The tallest sunflower was 221 
centimetres tall. Ming correctly 
calculated its height to the nearest 
hundredth of a metre. What was her 
answer?
� 48.64 metres
� 2.21 metres
� 23.79 metres
� 22.10 metres

10. At one table, Ming saw a zucchini that 
was 46 centimetres long. What was its 
length in millimetres?
� 460 millimetres
� 4.61 millimetres
� 46 millimetres
� 4600 millimetres

 MULTIPLY BY TO GET DIVIDE BY TO GET

 centimetre 10 millimetres millimetres 10 centimetres

 metres 100 centimetres centimetres 100 metres

 kilometres 1000 metres metres 1000 kilometres

 litres 1000 millilitres millilitres 1000 litres

 grams 1000 milligrams milligrams 1000 grams

 kilograms 1000 grams grams 1000 kilograms

 tonnes 1000 kilograms kilograms 1000 tonnes

Length

Capacity

Weight
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PART TWO: Learn More About Measurements

g
� 0.09 kg
� 9.85 kg
� 0.10 kg

� 4.61 millimetres
� 46 millimetres
� 4600 millimetres

88 Working with Measurements © 2006 Hawker Brownlow Education CA84170

Ming wanted to try a new sport. She made a list of some sports she thought 
she might like to try and what she knows about each sport. Read Ming’s list. 
Then do Questions 11 to 14.

11. Ming borrowed her brother’s hockey 
stick. It is 66 centimetres long. To the 
nearest tenth of a millimetre, how long 
is the stick?
� 68.5 millimetres
� 167.7 millimetres
� 25.9 millimetres
� 660 millimetres

12. The assistant at a sports shop told 
Ming that the best tennis racquets are 
light and strong. Ming saw a racquet 
that weighs 400 grams. What is its 
weight in kilograms?
� 40 kilograms
� 0.400 kilograms
� 4 kilograms
� 0.004 kilograms

13. Ming asked her PE teacher about 
basketball. He told her that the net 
in the school gym could be set at any 
height from  1 1 _ 2     to 3 metres. Which 
of these measurements is the nearest 
approximation of this range?
�  1500 to 3000 millimetres
� 1250 to 3000 millimetres
� 125 to 300 millimetres
� 15 to 30 millimetres

14. Ming read a brochure from a cross-
country ski resort. The brochure 
described a trail that is 2.4 kilometres 
long. What is its length to the nearest 
metre?
� 24000 metres
� 2.4 metres
� 240 metres
� 2400 metres

Hockey

• team sport

• play outside

• use L-shaped stick 
to move a ball 
across the grass

• score by hitting 
the ball into 
a goal

Basketball

• team sport

• use hands 
to bounce a 
basketball

• score by throwing 
the ball through 
a net that is on 
a high pole

Tennis

• individual sport 
(with opponent)

• use a racquet to 
hit a ball back and 
forth over a net

• score when 
opponent misses 
the ball 

Cross-country Skiing

• individual 
sport

• wear special skis 
to move on trails 
in the snow

• ski up and down 
hills and on 
flat areas

 © 2006 Hawker Brownlow Education CA84170 Working with Measurements 89
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problems. Students continue the lesson by reading a new related 
selection and applying the newly-learned maths strategy to four 
more word problems.

Part Five: Prepare for a Test

Independent Practice

A true measure of success is when a student becomes an 
independent learner. The instructional goal of developing a class 
of independent learners is valued because “Reported patterns 
include that high-achieving students prefer independent study 
and are signifi cantly more self-motivated, persistent, responsible, 
teacher and adult motivated, and prefer tactile rather than auditory 
instruction. They also strongly prefer self-direction, fl exibility, and 
options as well as a minimum of structure and lecture” (Collinson, 
2000).

When students reach Part Five: Prepare for a Test, they work 
independently much like they do in a testing situation. Students 
read test-taking strategies and then proceed to a reading selection 
that provides a background for the word problems. Teaching test-
taking strategies and providing practice for test taking is a value-
added feature of the STAMS™ Series. Gulek (2003) discusses the 
several benefi ts researchers have found about test preparation. 
Adequate and appropriate test preparation plays an important role 
in helping students demonstrate their knowledge and skills in high-
stakes testing situations. Norton and Park (1996) found a signifi cant 
relationship between test preparation and academic performance. 
Chittooran and Miles (2001) also concluded that “adequate test 
preparation signifi cantly improves student attitudes toward test 
taking and, hence, actual performance on high-stakes tests” (p. 42). 
The STAMS™ Series offers additional practice with test preparation 
in each review lesson and in the Final Review portion of the text.

The Final Review offers additional independent practice, along 
with practice in test-taking.

Summary of the Five Parts

The STAMS™ Series offers a comprehensive and effective 
learning experience that provides relevant content coverage 
coupled with test-preparation practice. Many other researchers have 
documented the aforementioned teaching strategies as effective. 
Smith and Geller (2004) list these principles from research: cueing 
prior knowledge, scaffolded instruction, modelled and guided 
practice, and immediate feedback. Along with these key principles, 
current research supports the STAMS™ Series as an effective 
instructional tool for building maths understanding.

What’s Better?

Mrs Roman assigned the same research 
topic to pairs of students. One student 
worked the old-fashioned way, using 
library books and a typewriter to research 
and write the report. The other student 
used the Web and a word-processing 
program. After the students gave their 
report, they discussed the process they 
used. The students came to the conclusion 
that using a computer was definitely faster 
for writing a report. They also found, 
however, that facts and information in a 
book are often more reliable.

Read about an experiment that Tara’s teacher conducted with the class. 
Then do Questions 17 and 18.

Converting Time and Money

17. Tara got to the library to take notes 
on her topic at the time shown. She 
had to leave the library at 12.08 p.m. 
How much time did Tara have to 
take notes?

� 1 hour and 24 minutes
� 2 hours and 14 minutes
� 2 hours and 30 minutes
� 1 hour and 46 minutes

Converting Time and Money

18. Tara used a typewriter to write her 
report on elephants. She started typing 
the final draft at the time shown. She 
worked for 2 hours and 42 minutes. 
When did Tara finish typing her report?

� 9.15 p.m. 
� 8.29 p.m.
� 9.09 p.m.
� 8.55 p.m.

 © 2006 Hawker Brownlow Education CA84170 Converting Time and Money 81

The Final Review offers 
additional independent 

practice, along with 
practice in test-taking.
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HOW DOES STRATEGIES TO ACHIEVE MATHEMATICS 
SUCCESS HELP TEACHERS PREPARE TO TEACH THE 
MATHEMATICS STRATEGIES?

HOW DO THE STRATEGIES TO ACHIEVE 
MATHEMATICS SUCCESS INSTRUCTIONAL 
STRATEGIES SUPPORT LEARNERS, INCLUDING 
ENGLISH-LANGUAGE LEARNERS?

“A prepared teacher knows what to teach, how to teach and has 
command of the subject matter being taught” (U.S. Department of 
Education, 2005). Strategies to Achieve Mathematics Success 
helps teachers to achieve this goal through several features that 
offer mathematics strategy support in the teacher guide.

1. Understanding the Strategies–A skills-review summary 
that provides background information of each mathematics 
strategy and its application.

2. Suggestions for Students Having Diffi culty–In addition 
to the skills-review summary, which provides supplemental 
information about the mathematics strategies, the teacher 
guide provides instructional support for students having 
diffi culty understanding specifi c maths-strategy questions.

3. Annotated Suggested Lesson Plans–Teachers are provided 
with suggested procedures and responses for each lesson.

Students who are supported in their “speaking, writing, reading, 
and listening in mathematics classes reap dual benefi ts: they 
communicate to learn mathematics, and they learn to communicate 
mathematically” (NCTM, 2000, p. 60). Furthermore, “Researchers 
have emphasized the importance of mathematical communication 
to build students’ capacity for mathematical thinking and 
reasoning” (Stein, Grover, & Henningsen, 1996).

The STAMS™ Series develops students’ mathematical literacy 
through the four areas of communication: speaking, writing, reading 
and listening. The peer-learning activities provide students with the 
opportunity to speak about their mathematics reasoning. In turn, 
the peer partner listens and analyses his/her peer’s reasoning to 
see if he/she is using sound mathematical reasoning. Students also 
write their own responses to the prior-knowledge questions in the 
Part One section. Finally, each lesson, review lesson and fi nal review 
lesson begins with a reading selection or graphic, which requires 
the student to read. The student is then required to extract the 
relevant mathematics information in order to solve word problems 

The STAMS™ Series 
provides support tools for 

teachers.
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Strategy Two  USING ESTIMATION 
(pages 14–23)

Part One: Think About Estimation 
(pages 14 and 15)
Students use prior knowledge to preview what they 
already know about estimation.
1. Individually or in pairs, students read the 

information about estimating multi-digit 
numbers and answer the questions that follow. 
(page 14)

2. Individually or in pairs, students read the 
information about estimating sums and 
products and answer the questions that follow. 
(page 15)

3. Working with a partner, students write four 
five-digit addition problems. Working alone, 
students round each addend to the nearest 
thousand, and estimate each sum. Working 
together, partners share and discuss responses. 
(page 15)

4. Correct and discuss all responses with the class. 
(pages 14 and 15)

Answers for Strategy Two, Part One (page 14)
▶ Nearest estimates

a. 2200 d. 400,000
b. 10,000 e. 2,000,000
c. 120,000 f. 20,000,000

▶ Estimates
a. 18,000,000 d. 17,858,000
b. 17,900,000 e. 17,858,400
c. 17,860,000

▶ Six-digit numbers
Answers will vary. Possible answers are:
a. 241,060 d. 240,436
b. 239,599 e. 241,237
c. 239,862

Answers for Strategy Two, Part Two (page 15)
▶ Estimated sums

a. 34,000 d. 140,000
b. 1,007,000 e. 1,000,000
c. 830,000

▶ Estimated products
a. 2700 d. 20,000
b. 33,600 e. 130,000
c. 42,000

Part Two: Learn About Estimation 
(pages 16 and 17)
1. Individually or in pairs, students study the 

instructional information about estimating 
numbers. (page 16)

2. Individually, students respond to four 
estimation problems. (page 17)

3. Correct and discuss the four responses with 
the class. (page 17)

Part Three: Check Your Understanding 
(pages 18 and 19)
1. Individually, students review information about 

estimation. (page 18)
2. Individually, students respond to two 

estimation problems, paying attention to the 
questions posed before responding. (page 18)

3. Individually or in pairs, students explore why 
each response is correct or not correct. You 
may opt to conduct a class discussion about 
the responses. (page 19)

Part Four: Learn More About Estimation 
(pages 20 and 21)
1. Individually, students study information about 

estimating sums and products. (page 20)
2. Individually, students respond to four problems 

about rounding numbers in addition and 
multiplication. (page 20)

3. Individually, students read a report about sea 
mammals and respond to four problems, two 
about estimating sums and two about 
estimating products. (page 21)

4. Correct and discuss all responses with the class. 
(pages 22 and 23)

Part Five: Prepare for a Test (pages 22 and 23)
1. Individually, students review information about 

the kinds of estimation problems that could 
appear on maths tests. (page 22)

2. Individually, students read an article about 
Australia and respond to two estimation 
problems. (page 22).

3. Individually, students read an article about bats 
and respond to two estimation problems. 
(page 23)

4. Correct and discuss all responses with the class. 
(pages 22 and 23)
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Strategy One  BUILDING NUMBER SENSE 
(pages 4–13)

Part One: Think About Number Sense
(pages 4 and 5)
Students use prior knowledge to preview what 
they already know about number sense.
1. Individually or in pairs, students read the 

information about number sense and answer
 the questions that follow. (page 4).

2. Individually or in pairs, students read the 
information about fractions, decimals and 
percentages and answer the questions that 
follow. (page 5)

3. Working with a partner, students write four 
problems in which a fraction is given and an 
equivalent decimal and percentage must be 
found. Together, partners solve the problems 
and discuss any difficulties in changing from 
fractions to decimals and percentages. (page 5)

4. Correct and discuss all responses with the class. 
(pages 4 and 5)

Answers for Strategy One, Part One (page 4)
▶ Value of numerals

a. 300,000 d. 60,000
b. 1000 e. 7,000,000
c. 4,000,000

▶ Answers will vary. Possible answers are:
a. 541,620 d. 34,029,518
b. 101,234 e. 876,123
c. 17,625,012

▶ Numbers written in words
a. four hundred and twenty-six thousand 

and one
b. one million, eight hundred and fifty-four 

thousand, seven hundred and eighty-six
c. ten million, two thousand and forty

Answers for Strategy One, Part One (page 5)
▶ Numbers written in words

a. 0.50 or 50% d. 0.75 or 75%
b. 0.25 or 25% e. 0.49 or 49%
c. 0.21 or 21%

▶ Mixed numbers and decimals
a. 2  1 _ 4   or 2.25 d. 1  1 __ 10   or 1.1
b. 1  1 __ 10   or 1.1 e. 1  4 _ 

5
   or 1.8

c. 3  1 _ 2   or 3.5

Part Two: Learn about Number Sense 
(pages 6 and 7)
1. Individually or in pairs, students read the 

information about place value and writing 
numbers. (page 6)

2. Individually, students read the place-value chart 
and respond to four number-sense problems. 
(page 7)

3. Correct and discuss the four responses with 
the class. (page 7)

Part Three: Check Your Understanding 
(pages 8 and 9)
1. Individually, students review information about 

place value and how numbers are written. 
(page 8)

2. Individually, students respond to two place-
value problems, paying attention to the 
questions posed before responding. (page 8)

3. Individually or in pairs, students explore why 
each response is correct or not correct. You 
may opt to conduct a class discussion about 
the responses. (page 9)

Part Four: Learn More About Number Sense 
(pages 10 and 11)
1. Individually, students study information about 

fractions, decimals and percentages. (page 10)
2. Individually, students respond to four problems 

about fractions, decimals and percentages. 
(page 10)

3. Individually, students read a story and respond 
to four problems about fractions, decimals and 
percentages. (page 11)

4. Correct and discuss all responses with the class. 
(pages 10 and 11)

Part Five: Prepare for a Test (pages 12 and 13)
1. Individually, students review information about 

the kinds of questions about number sense that 
could appear on maths tests. (page 12)

2. Individually, students read an article about 
South Australia and respond to two 
number sense problems. (page 12)

3. Individually, students read a letter about South 
Australia. They respond to two number sense 
problems. (page 13)

4. Correct and discuss all responses with the class. 
(pages 12 and 13)

SUGGESTED LESSON PLANS

Listening

Writing

Speaking

Reading

STAMSTMSTAMSTM
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Students become aware 
of their knowledge of a 

mathematics topic through 
self-questioning.

“Terms, phrases, and 
symbols are essential 

in communicating 
mathematical ideas; and 

becoming fl uent with 
them is vital for children’s 
mathematical learning” 

(Rubenstein & Thompson, 
2002, p. 107).

WHAT DO YOU KNOW ABOUT MULTIPLICATION?

The numbers you multiply are called factors.

A factor may have more than one numeral.

To help find a product, write the factors in columns.

To find the product of factors with two or more numerals, solve for each partial product 
and then add the partial products.

▶ Arrange the factors in columns to help find the product for each multiplication 
problem.

 a. 34 � 12 � c. 120 � 17 � e. 471 � 53 �
     

 b. 56 � 45 � d. 168 � 24 � 
     

▶ Go back and check the product of each problem.

▶ In words, explain how to multiply 318 � 26. 

You just reviewed how to multiply two factors to find a product.

Strategy
Five APPLYING MULTIPLICATION

PART ONE: Think About Multiplication
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about the reading selection or graphic. The STAMS™ Series 
strives to provide students with a balanced mathematical learning 
experience by providing ample opportunities to speak, write, listen 
and read content related to mathematics.

Metacognition

Metacognitive training in mathematics is a very effective 
instructional technique. According to Kramarski & Mevarech (2003), 
students who received metacognitive training outperformed 
students who did not receive metacognitive training in 
mathematical exercises. Students with metacognitive training were 
able to transfer better their established knowledge from practised 
tasks to new tasks. “Furthermore, cognitive science studies of 
problem-solving have documented the importance of adaptive 
expertise and of what is called metacognition: knowledge about 
one’s own thinking and ability to monitor one’s own understanding 
and problem-solving activity” (Kilpatrick, Swafford & Findell, 2001, 
p. 118).

The STAMS™ Series employs metacognitive training as 
students progress through each part of every lesson. Before 
students begin a lesson they are asked to think about what they 
know about the mathematics concept or strategy. This self-
questioning brings to the forefront their knowledge about a 
concept or strategy. The peer-learning activity acts as another outlet 
for metacognitive training. As students discuss their responses, 
they monitor and adjust their reasoning and explanations so that 
they can clearly communicate to their peers. They are sorting, 
organising and consolidating their mathematical thinking through 
communication.

Mathematical Reasoning

“According to the NCTM standards, mathematical reasoning 
requires the attainment of abilities to construct mathematical 
conjectures, develop and evaluate mathematical arguments, and 
select and use various types of representations. To help students 
meet the standards, NCTM emphasizes the importance of 
mathematical discourse in the classroom. Students not only should 
discuss their reasoning on a regular basis with the teacher and with 
one another but also should explain the basis for their mathematical 
reasoning, both in writing and in their mathematical discourse” 
(Kramarski & Mevarech, 2003, p. 282). Mathematical discourse in 
the STAMS™ Series occurs from Part One to Part Three. Through 
paired learning and with the teacher’s guidance, students talk and 
discuss their responses to each part’s questions. The teacher may 
guide students to question the reasonableness or appropriateness 
of a response.
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Maths Language Instruction

Many educators agree with Miller (1993) that “without 
an understanding of the vocabulary that is used routinely in 
mathematics instruction, textbooks, and word problems, students 
are handicapped in their efforts to learn mathematics” (Monroe & 
Orme, 2002, p. 140).

Learning and understanding mathematical language is 
challenging to all students. Mathematical vocabulary can be diffi cult 
to learn and remember because of how the words are used in 
everyday English, which often contrasts to how the words are used 
in mathematics. According to Rubenstein and Thompson (2002), the 
following are some of the ways in which mathematical language can 
be diffi cult for students.

1. Some words are used in both everyday English and in maths, 
but have different meanings in each context. Example: Right 
angle versus right answer

2. Some mathematical words are only found in a mathematical 
context. Example: quotient, isosceles

3. Some mathematical words have more than one meaning. 
Example: A circle is round versus to round a number to the 
tenths place

4. Some mathematical words are homonyms to everyday English 
words. Example: sum versus some, pi versus pie

5. Some mathematical concepts are verbalised in more than one 
way.

The STAMS™ Series develops students’ mathematical 
vocabulary by using a combined method of direct instruction 
and indirect instruction through context learning. This combined 
method of teaching vocabulary is supported by the U.S. National 
Reading Panel (2000). Specifi cally, this report recommends that 
vocabulary instruction should be both direct and indirect. Effective 
vocabulary instruction also requires active participation from 
students. Through the STAMS™ Series, students listen, speak, 
read and write mathematical vocabulary by reading a passage, 
discussing solution options, and by writing the reasoning behind 
their solutions.

Direct instruction of maths vocabulary words takes place through 
the Part One: Think About the Strategy section. Students are 
presented with basic information and defi nitions that are essential 
to understanding a maths problem-solving strategy. Students read, 
write and discuss their prior knowledge and understanding of the 
maths content.

Students move from direct 
instruction to indirect 

learning of mathematical 
terms and vocabulary

Read the report that Jay wrote about the rainforest. 
Then do Questions 1 to 6.

A rainforest supports an abundance of life. More than   1 _ 2   of all the plants and 
animals on Earth live in rainforests.

Tropical rainforests form a 5000-kilometre belt around the equator. Scientists 
believe that some of these rainforests have existed for 100 million years.

The daytime temperature in a tropical rainforest is about 26ºC all year long, and 
it rains almost every day. About 1800 millimetres of rain falls each year in tropical 
rainforests. The rainiest rainforest is in Kauai, Hawaii, where the annual rainfall 
averages or about 11,680 millimetres.

A rainforest is like a multi-level house. The top ‘floor,‘ or layer, is made up of the 
canopy and emergent trees. The canopy is formed by the tops of trees that grow 
30 to 40 metres high. Emergent trees, which rise above the canopy, grow to 50 
metres or more. Most of the rainforest animals live in this sunny top layer of the forest.

Smaller trees and plants form the understory, or middle layer, of the rainforest. 
Shaded by the canopy, plants in the understory grow 15 to 25 metres high.

A thick layer of decayed plant matter and leaves covers the bottom floor of the 
rainforest. Almost no light reaches the forest floor, so hardly anything grows there.

Millions of insects inhabit every layer of the rainforest. Rainforest experts estimate that 
50 million different species of worms, ants and other insects live in rainforests.

Tribal people also live in the rainforests. These native people have learnt how to 
live in harmony with the plants, trees and wildlife of the rainforest.

Today, the world’s rainforests are in danger, mostly because of human activity. 
Some research suggests that an average of 137 species of living things become 
extinct in the rainforest every day. If rainforests disappear, the people, plants 
and animals that live there may disappear too.

Strategies
One–Three REVIEW

PART ONE: Read a Report

 34 Strategies 1–3 Review © 2006 Hawker Brownlow Education CA84170
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Theme-Based Instruction

Theme-based instruction is particularly effective for students 
in the primary years and for ELL students. Researchers Bergeron, 
Wermuth, Rhodes and Rudenga (1996) summarised that 
“Proponents contend that theme-based, integrated learning 
experiences engage young children in meaningful and functional 
literacy events (Neuman & Roskos, 1993), focus on real-life 
experiences by providing socially interactive settings (Strickland 
& Morrow, 1990) and provide an organizational framework for 
language acquisition (Pike, Compain & Mumper, 1994)” (p. 142). 
The STAMS™ Series features theme-based instruction because 
of the varied humanities, science and literary themes. Because of 
these themes, students will experience mathematics in a variety 
of settings and will see the usefulness of mathematics beyond the 
classroom door.

The loud thunder and 
bright lightning you 
sometimes see during 
a storm are produced 
by electricity. The air 
currents in the clouds 
rise and fall. Water 
droplets and ice crystals 
bump together in these 
currents to build up 
electricity. The lightning 
bolts are a result of this 
buildup. As the lightning 
heats the air, it expands 
to make sound waves. 
This is the thunder we 
hear!

SUMMARY

The STAMS™ Series is an instructional program that is solidly 
grounded in areas of important mathematical research. The 
teachings of the U.S. National Council of Teachers of Mathematics 
provide the foundation upon which the program is structured. 
Scaffolded strategy-based instruction serves as the organisational 
framework, while metacognitive strategies foster student self-
monitoring and self-assessment. The lessons are carefully 
planned and sequenced to promote individual understanding 
and application of mathematics concepts. With the STAMS™ 
Series, students build on their capacity to analyse, reason and 
communicate ideas effectively by solving mathematical problems 
in a variety of contexts. Lastly, the connection between reading and 
mathematics problem solving is strengthened as students explore 
the reading-based problems through the instructional maths 
activities. The STAMS™ Series is a comprehensive maths program 
designed to meet a broad spectrum of individual needs in the 
classroom.
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