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Improving Learning Effectiveness- Some Aspects Shouldn’t Be 
Ignored in Mathematics Teaching

There are abundant educational resources in the USA, but 
the performance of math education in primary and secondary 
schools is not so well, and has lagged behind some Asian coun-
tries including developing countries. Among many reasons, the 
crucial reasons are how teachers teach, how students learn, and 
the level of school teaching management. This paper focuses on 
how teachers teach in five aspects, particularly emphasizes on 
how to improve students’ retention and understanding of knowl-
edge, and to enhance learning and thinking abilities. It points out 
that teachers should constantly remind students to maintain ba-
sic facts, create assignments for students by combining regular 
methods with the strategies of interleaved and spaced practice, 
build connections among knowledge, pay attention to improve 
students’ ability of problem-solving, and use some complementa-
ry approaches to generate students’ interest, participation, mem-
ory and concentration in math. And also it mentions that self-dis-
cipline, persistence and confidence are significant in prompting 
learning efficiency. In addition, some suggestions are put forward 
for school education management in supporting teaching and 
learning.
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1. Introduction 

Mathematics is the most international of all cur-

riculum subjects, its importance is never reduced 

with the wide-spread application of computer 

science and technology. Mathematical compe-

tence influences decision making in all aspects 

of life 1. For a nation, the number of mathemati-

cal talents is a symbol of science, technology 

and economic competitiveness and growth. For 

individuals, their good mathematical abilities will 

be beneficial for them continuing learning differ-

ent types of knowledge and skills, increasing ca-

reer opportunities and success.  

Mathematics is so important, but many students 

struggle with math learning and easily feel frus-

trated. This is the main reason that effective 

teaching and learning in math have been con-

cerned by cognitive, educational psychologists 

and educators today and in the past 2,3,4,5,6.  

Although America leads the world in science, 

technology and higher education, in K-12 educa-

tion, American students are less proficient in 

mathematics, science, and reading than their 

peers in other countries 5,6. There are many af-

fecting factors 1-6 to cause this, but the most im-

portant one is effective teaching, which alone 

can lead to effective learning. While teachers 

transmit knowledge to students, more im-

portantly, teach them how to learn 6. This is the 

ultimate goal of school education. And teachers 

are the single most important resource for devel-

oping students’ mathematical identities. By at-

tending to the differing needs that derive from 

home environments, languages, capabilities, 

and perspectives, teachers allow students to de-

velop a positive attitude to mathematics. A posi-

tive attitude raises comfort levels and gives stu-

dents greater confidence in their capacity to 

learn and to make sense of mathematics 1. 

To generate students’ enthusiasm, enhance stu-

dents’ five strands of mathematical proficiency 

(Conceptual understanding, Procedural fluency, 

Strategic competence, Adaptive reasoning, Pro-

ductive disposition) 7, teachers have the respon-

sibility to keep in mind and to make effort to help 

students.  

This paper is organized as follows: Section 2 

mentions some phenomena that showed poor 

math skills in some 5th and 6th graders.  Sec-

tion 3 presents five main aspects that math 

teachers need to pay attention while teaching in 

order to solid students’ math foundation and to 

improve their learning and thinking abilities. Sec-

tion 4 provides some suggestions for teaching 

management. Section 5 makes a conclusion. 

2. Students’ Math Skills: Some Phenomena  

In a school, almost all fifth and sixth graders still 

counted in fingers to calculate within 20 addition 

and subtraction, used repeated addition to do 

multiplication, did not know how to borrow 1 from 

hundreds place or thousands place to do the 

subtraction for ones place, they even could not 

understand and did not know how to do first 

grade subtraction word problems. Their math 

base was very poor, it's totally out of keeping 

with their age and grade. Another phenomenon 

was when they used the Box-it method to do 

subtraction, they put zero in front of the differ-

ence. This showed they were not taught a stand-

ard way to express numbers and calculation pro-

cedures.  

Even though this very poor performance in math 

and reading is not a popular phenomenon in el-

ementary and middle schools of America, it ex-

ists, it needs to be changed and it can be 

changed although there is a long way to go. 

Schools, teachers, families and governments 

need to work together to change it. But, first of 

all, the responsibilities of schools and teachers 
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are essential. Schools are the place where the 

intelligence is enlightened and the learning pas-

sion is inspired. Teachers are sowers and culti-

vators, the performance of students are the har-

vests. Teachers are guiding lights, lighting up 

students’ learning way. Every student is like a 

white canvas, teachers’ teaching just likes draw-

ing pictures on it. So, between how teachers 

teach and how students learn, there is a definite 

connection. Hence, to change the situation of 

poor performance in learning, it must start from 

the teachers. 

3. Some Aspects Shouldn’t Be Neglected in 

Mathematics Teaching 

Teachers should not just focus on what students 

should learn, but also should consider how they 

learn6. How to learn is a matter of learning skills 

- a capacity to learn. From the perspective of life-

long learning, the instruction of learning experi-

ences and skills is more important than simply 

transmitting knowledge to students. If students 

have learning capacity, they will feel more confi-

dent in learning and to overcome the difficulties 

they encounter. Learning skills include how to 

memorize basic facts (e.g. fact family, times ta-

ble), how to understand concepts and principles, 

and how to apply knowledge to solve problems, 

which are the purposes of learning and three 

main elements that could help students better 

master knowledge.  

What’s more, as a rigorous science, the rigor of 

mathematics is presented by the precise expres-

sion and logic rationality of operational state-

ments and inference procedures when solving 

problems. Mathematical language requires the 

precise expressions that are embodied in logical 

procedures. When teachers instruct concepts, 

methods and procedures, the standardization 

and rigor of mathematical expressions should 

not be neglected. Standard and normative 

expressions of math language can help students 

to form their mathematical thinking patterns. 

And it is acknowledged that memory is the fore-

runner of any effective learning. Without memory 

for concepts and basic facts, understanding will 

be out of questions, further learning will lack a 

solid foundation. So, for being effective teachers, 

they should not merely consider what to teach, 

but should concern how students can under-

stand and remember, which will be the premise 

of letting students become fast learners.  

3.1 Remind Students to Memorize Important 

Contents 

High mathematics skills are not required to 

memorize all teaching contents for being able to 

retrieve knowledge from memory, but require 

them to remember basic concepts, principles 

and facts (e.g., addition chart within 20, multipli-

cation chart) 5. But many teachers often don’t re-

mind their students to use important principles to 

think and to do practices. For second graders, 

they need to practice mental calculation within 

20 based on fact family, not just use a number 

line or 100 charts or counting fingers - less tech-

nical methods to get the results. For 4th graders, 

when they do addition or multiplication, except 

using fact family, they should be encouraged to 

use properties such as commutative property, 

associative property, distributive property, try to 

stop them counting fingers to do addition/sub-

traction within 20.  

Teachers should have awareness that students’ 

knowledge retention is important. Memorizing 

basic mathematical facts doesn’t mean rote 

learning though that is needed especially before 

examinations. More often, understanding and 

memorizing are tangled up. In a harmonious 

scene of instruction students focus on learning 

and feel enjoyable.  
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The retention of basic facts such as addition ta-

ble within ten, subtraction table within 20, multi-

plication chart, will develop the fluency and au-

tomaticity of calculation. If students are not en-

couraged to consciously remember the basic 

facts, their learning efficiency can't be improved, 

thus the teacher's educational purpose can't be 

achieved. So, when teachers realize students’ 

deficiencies in calculation skills and math bases, 

they should always remind them what 

knowledge they need to gain or regain and try to 

help them to enhance their math skills. For stim-

ulating students to remember important facts, a 

method is to compare the calculation efficiencies 

such as accuracy and speed among different 

techniques.  

Students' concentration is important to improve 

their unconscious retention efficiency. One 

method is to suggest students make class notes 

and take it home to review, to reappear what 

teachers taught. Even first graders should be 

suggested to make notes. They can draw some 

lines and irregular pictures instead of words and 

sentences that they may not know how to write. 

Taking notes is a good learning habit that teach-

ers should always encourage students to do. 

Teachers can also suggest students make flash 

cards at home by using some waste paper boxes 

(e.g., candy boxes, cracker boxes). This is a 

good way to develop students’ self learning abil-

ity by willingly writing important facts on self-

made flash cards, and at the same time it can 

improve students’ practical ability and economi-

cal sense.   

3.2 Embracing Integrated Practice Methods 

to Improve Teaching and Learning Efficacy 

Mathematics learning consists of two parts: prin-

ciples (concepts, facts, procedures) and practice. 

The purpose of practice is to improve learners’ 

conceptual understanding, computational 

fluency and problem solving skills. The effect of 

practice and the scores of tests are the key 

measurements of learning efficiency and mathe-

matics skills.  

There are different strategies to do practices. 

The very popular so called blocked practice 

method, is an approach with which the same 

strategy is used in practice each time, no strat-

egy selection would be necessary 4. Interleaved 

practice is a learning approach where different 

kinds of problems or the same problem solved 

by different strategies are arranged in a work-

sheet 4,8. For example, for 4th graders, round 

numbers, add whole numbers, and multiply frac-

tions by whole numbers can be organized to-

gether; or when doing multiplication, students 

are required to choose the right strategy from 

distributive property, area model, partial product, 

and regular method. A strategy means a proce-

dure, formula or concept based on the problem 

itself 4,8. Spaced practice means the same kinds 

of problems are arranged and spaced out over 

time, a given amount of practice is divided 

across multiple sessions 5,9.  

For students retaining knowledge and gradually 

building up their good math foundation and 

learning faith, teachers need to consciously 

adopt different instruments and apply effective 

teaching methods. 

3.2.1 Why interleaved and spaced practice 

methods are less used: the possible reasons 

Blocked practice, massed practice and over-

learning are very prevailing in mathematics 

teaching and learning, yet interleaved practice 

and spaced practice are not extensively applied 

in the classroom. Massed practice means the 

problems relating to a given topic typically ap-

pear in the same practice sheets. As a practice 

strategy, overlearning means many students 

have mastered or basically mastered a skill and 
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then still continue to practice the same skill at the 

same time period again and again9.  

The blocked, massed practice and overlearning 

is more popular than the interleaved and spaced 

practice, the reasons could be: 

(1) Awareness 

Blocked, massed practice and overlearning are 

so prevalent in the past and at present, and eas-

ily operated that many teachers adopt them un-

consciously. Especially when students are not 

fully stimulated or not enthusiastic in learning, 

teachers would usually spend more time in man-

aging the classroom rather than doing regular 

teaching that can cause teachers to use easy 

practice strategies instead of integrated meth-

ods or use overlearning to try to improve stu-

dents’ mastery. 

(2) Weak foundation of math 

When students’ math foundation is weak, inter-

leaved practice will be a challenge to them.  

(3) The tendency of textbooks and online 

learning aids  

Most mathematics textbooks and quantities of 

online learning resources provide blocked, 

massed practice and overlearning and minimize 

distributed (interleaved and spaced) practice 5. 

Only a few textbooks and practice books apply 

interleaved practice such as Saxon Math and 

Carson-Dellosa Weekly Practice: Math Work-

book. This reality has misled teachers and pre-

vented them from using interleaved practice and 

spaced practice.  

(4) Teaching management  

The advocates of the educational authorities will 

have a direct impact on teachers' teaching meth-

odologies and effects. Too tight teaching sched-

ules would cause teachers to be exhausted, af-

fect their teaching efficiencies and the applica-

tion of integrated teaching methods.  

Although many researchers have been recom-

mending applied distributed practice and spaced 

practice in mathematics 4,5,9, to what extent that 

teachers should implement them should depend 

on the specific teaching contents and students. 

But the combination of massed practice and 

overlearning with interleaved and space prac-

tices are always recommended 4. For students 

who have a weak foundation in mathematics, 

massed practice and overlearning should be 

more often applied and with a small part of inter-

leaved practice and spacing out practice over a 

period of learning. 

3.2.2 The features and benefits of advanced 

practice methods in promoting mathematics 

teaching and learning 

Students would forget most of the knowledge 

within days of learning with regular methods 

such as blocked, massed. This phenomenon 

has become very common today and in the past 
9. This is a less effective method for retaining and 

understanding knowledge in comparing inter-

leaved and spaced practice methods 4,5,6,9. That 

is said that regular practice methods can't be 

better to improve the connection of knowledge 

and mental ability of students than to implement 

interleaved and spaced practice methods.  

Research has shown that interleaved practice 

combined with spaced practice is more superior 

to blocked practice, massed practice and over-

learning in many ways:  

(1) Enhancing memory 

Spaced practice can boost long-term retention 

and mastery of knowledge, but not massed prac-

tice and overlearning which can only raise auto-

maticity and rote memory for the studied material 

but lack of connected and meaningful memories 
5,8,9.  

(2) Effective learning 
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x

Practice is more effective when spaced out over 

time, instead of massed or grouped together 5. 

Interleaved practice outscores the blocked prac-

tice 5,8. These benefits arise because interleaved 

practice provides students with an opportunity to 

learn how to choose an appropriate strategy 

(and learn what they can't do). In short, inter-

leaved practice simply provides students with an 

opportunity to practice the very skill they are ex-

pected to learn 4.  

(3) Time saving  

Spaced practice produces a large benefit with no 

requiring extra practice, but massed practice 

and overlearning takes up precious learning time, 

and produces less benefit 6,9. Kang 5 thought that 

spaced practice in comparison with massed 

practice could enhance the efficacy and effi-

ciency of learning, avoid relearning, save learn-

ing time to move on further knowledge learning 

that can bring more benefits to students.  

(4) Improving understanding 

Regular practice methods combined with inter-

leaved and spaced practice can produce better 

learning results. By the application of the inter-

leaved and spaced, students are being able to 

independently think and get automaticity in 

choosing a right strategy and fluency in solving 

a problem and act flexibly with a topic or concept. 

That means students already acquire the 

knowledge understanding 7. And, spaced prac-

tice helps knowledge retention so that students 

possess adequate prior knowledge to facilitate 

subsequent learning and comprehension 5.  

(5) Raising the abilities of knowledge differ-

entiation and quick knowledge retrieval  

Interleaved practice challenges students’ 

knowledge understanding and reproduction that 

can gradually make students learn to differenti-

ate various types of problems and correspond-

ing knowledge as well as the association among 

different problems and knowledge. But blocked 

practice can't effectively help students clearly 

discriminate the problem types and know when 

to use which formula. And because spaced prac-

tice benefits retaining knowledge, when both 

work together that will finally be able to facilitate 

not only more accurate recall of knowledge but 

also quicker retrieval of essential data 5.  

(6) Promoting problem-solving skills  

A good problem-solving ability depends on good 

knowledge retention and retrieval, and clear 

knowledge discrimination. Interleaved practice 

and spaced practice can help students to reach 

these purposes, consequently raise their prob-

lems solving skill and self-confidence. But with 

blocked practice, all the problems at each ses-

sion are required only the same strategy to solve, 

the students’ learning ability and problem solving 

skill can't be improved to the necessary level.  

(7) Feasible and cost-effective  

Interleaved practice and spaced practice are 

easily put into use. Rohrer et. al. argued that “In-

terleaved mathematics practice appears to be a 

feasible intervention....Classroom implementa-

tion would also seem to require relatively little ef-

fort from teachers because they need not alter 

their classroom lessons or the manner in which 

they solve a particular problem....The interven-

tion would also presumably require little or no 

teacher training” 4 and “requiring neither technol-

ogy nor proprietary materials” 8. Because 

spaced practice can make profit in learning, 

cause less time needed in the same content, 

which can lead to future savings such as stu-

dents skip a grade but not stay down or their 

learning ability can be improved to a higher level 

to achieve future success 5. 

Because of the abundant benefits of applying in-

terleaved and spaced practice methods, teach-

ers need to give more thoughts about how to 
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apply interleaved and spaced practice into prac-

tical classes.  

3.3 Emphasis on Building Connections 

among Knowledge 

Building connections among knowledge but not 

isolated them is the prerequisite to understand 

knowledge, to remember and recall knowledge, 

and also be able to enhance students’ thinking 

and inferential capabilities. Understanding is a 

primary goal of mathematics teaching and learn-

ing   although it is uneasy to achieve it due to 

some reasons 9. One reason is students don’t 

have sufficient learning time in school. Many 

teachers have to spend precious teaching times 

doing classroom management, students’ pre-

cious learning time is invisibly deprived. Another 

reason is students don’t spend enough time 

learning at home. The time students stay at 

home is more than two thirds of a year. If stu-

dents can work hard at home, it will naturally im-

prove students’ learning ability and the com-

mand of knowledge. Even so, teachers should 

still try their best to let students understand what 

they learn as much as possible. The best way to 

achieve this goal is to emphasize the intercon-

nectedness of knowledge. 

3.3.1 Holding a connective perspective while 

instructing and learning 

Effective teachers emphasize links between dif-

ferent mathematical ideas. The ability to make 

connections between apparently separate math-

ematical ideas is crucial for conceptual under-

standing, at the same time it can develop stu-

dents’ associative thinking. Stylianides et. al. 10 

thought that the image of effective teaching 

should be in supporting students to create inter-

weaving connections among concepts, repre-

sentations, methods, procedures, basic facts. 

And to make sense of a new concept or skill, stu-

dents need to be able to connect it to their 

existing mathematical understandings, in a vari-

ety of ways. Tasks that require students to make 

multiple connections within and across topics 

help them appreciate the interconnectedness of 

different mathematical ideas and the relation-

ships that exist between mathematics and real 

life. For example, for 4th grade, multiplication 

can be connected with repeated addition, array 

(rows and columns), equal groups, area model, 

estimation, partial product, commutative prop-

erty, distributive property, associative property, 

identity property, division. If students can put all 

these things together and build the connections 

in their mind, that means they already under-

stand and command these knowledge. Another 

example, for 1st graders, although they can 

count from 0 to 100 continuously and quickly, 

they don't necessarily understand the relation-

ship between consecutive whole numbers, that 

is, the fact that any whole number adds 1 will be 

the next number or any whole number minus 1 

will be the previous number. When counting a 

whole number plus 1 such as 6+1, they don't 

spontaneously establish relationships among 6, 

6+1 and 7, they count their fingers to get the re-

sult 7, but don’t use number sense to quickly get 

the result. So, before they can understand the 

fact, teachers should let them remember the fact: 

any whole number adds 1 will be the next num-

ber or any whole number minus 1 will be the pre-

vious number. Gradually, their number sense 

and understanding will be established, and more 

importantly, their intelligence will be developed.  

3.3.2 Applying a connective viewpoint while 

designing and doing practice 

Stylianides et. al. 10 argued that the more num-

ber and strength of the connections, the more 

degree of understanding, and the more learning 

benefit that students will be beneficial to. Alt-

hough interleaved practice doesn’t require logi-

cal relationships among different kinds of 
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problems in a worksheet, it requires students to 

select the right strategy to solve a problem or the 

same problem solved by different strategies. To 

make interleaved practice more effective, a con-

nective viewpoint should be applied in designing 

interleaved practice.  

A scenario of using the view of connection is that 

teachers can select a few typical problems as 

examples to show the same problem solved by 

different strategies or one problem can be 

changed into different problems, which may play 

an important role in developing students' curios-

ities, critical thinking and cultivating their learn-

ing capacity. For example, when counting 

elapsed time, several strategies can be used 

which can connect the knowledge of one hour 60 

minutes, number line, time decomposition, ana-

log clock, 12 hour time format, AM, PM, 24 hour 

time format, addition, subtraction, multiplication. 

By using different strategies to calculate the 

elapsed time, students will have a better under-

standing about the elements of time, clock and 

their relationships.  

3.3.3 Constructing knowledge maps while 

reviewing 

Stress on connections among knowledge is not 

only in new knowledge presenting, not only in in-

structing examples and doing practice, but also 

in reviewing the contents they have 

learnt.  Kang 5 suggested that spaced review 

should be used as a regular teaching method. In 

limited teaching time, the feasibility of spaced re-

view needs to do more experiments (of course, 

it is feasible for reviewing each unit when it is fin-

ished, but reviewing the same unit in different 

time, it seems impractical), but review itself is 

necessary. The principles of review are Con-

sistency and Connectivity. Consistency means 

the mathematical expressions should be kept 

the same explanations and non divergence. 

Connectivity means to connect different 

knowledge points with each other, not just simply 

conclude the knowledge learnt in the current unit 

otherwise this kind of review is ineffective 5. 

When reviewing, current knowledge (concepts, 

methods, procedures, facts) should also be in-

terwoven with other relevant knowledge, even 

other subjects when necessary, and a dia-

gram/graph can be used to show the knowledge 

structure and relationship that will make the con-

nections more concrete, pictorial and imagina-

ble.  

3.4 Stress on Improving Students’ Problem 

Solving Skills 

Understanding and remembering knowledge 

can improve students’ ability to solve problems. 

Strong problem solving skills are reflected not 

only in the thinking patterns, not only in the cor-

rect selections of strategies, but also in the cor-

rect writing of procedures with normative mathe-

matical language. 

3.4.1 Pay attention to problem solving 

efficiency 

The problem-solving skill is a very important 

metric to examine the effectiveness of teaching 

and learning. The efficiency of problem solving 

lies in the correct selection of strategies and the 

speed of solving problems (Given they can be 

correctly solved).  

(1) Improving problem solving efficiency: se-

lecting correct strategies  

Being able to make a correct selection of strate-

gies should be based on understanding and re-

tention toward knowledge, also based on expe-

riences and some thinking capacities such as 

judgement and observation. All of these qualities 

can be trained under interleaved and spaced 

practice with the emphasis of connections of 

knowledge. So teachers should create opportu-

nities for students and encourage them to solve 
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a problem with different strategies, and to make 

comparisons of the effectiveness among strate-

gies. If students only rely on teachers to tell them 

how to do and what strategies to select, they 

can’t learn math well, their math skills and learn-

ing abilities as well as mental faculties will be no 

way to be improved.  

(2) Improving problem solving efficiency: in-

creasing speed 

To increase the speed of solving problems, on 

the one hand, students should be able to make 

the right decision in selecting strategies; on the 

other hand, they should be able to remember 

and recur basic facts, know how to use opera-

tional properties, be able to find similarities of the 

problems and to apply supplementary relation-

ship when necessary, and interest in mental cal-

culation. 

In order to improve students' problem-solving 

speed, after they learn new facts or skills, teach-

ers should carefully observe if they apply new 

methods to solve current problems but not use 

fingers or other low level techniques such as a 

number line, a 100 chart to reach solutions (but 

that doesn’t mean they should not know how to 

use or forget these simple techniques). They 

should be always encouraged to use advanced 

methods because their math skills should be 

gradually prompted and the further learning 

needs advanced methods. 

For enhancing students’ operation speed, to 

avoid blind practicing, teachers should try to di-

rect them to remember and understand the cal-

culation procedures, and also point out the com-

monness or regularity that occur in different 

problems, which would raise students’ attention 

to the procedures and help them increase their 

arithmetic skills. For examples, when 2nd grade 

teachers illustrate these three additions: 

219+727, 292+187 and 325+374, they need to 

remind students to pay attention to 2+7, which 

exists in all three problems. The benefit is stu-

dents only need to calculate once 2+7, instead 

they repeat counting their fingers for 2+7=9 three 

times.  

And, teachers should guide students to recog-

nize the complementary relation and reverse re-

lation. For example, for “make 10”, 2 and 8 are 

mutually complementary because 2+8=8+2=10. 

When students understand the “make 10” con-

cept, they will easily build a connection be-

tween 0 and 10, 1 and 9, 2 and 8, etc. It will fur-

ther the number sense of students. Similarly, 

when students understand the reverse relation 

and know how to use it, their learning and think-

ing abilities will be improved.  

3.4.2 Stress on using normative and rigorous 

mathematical language 

Mathematical proficiency lies in if students know 

how to use concise and comprehensive mathe-

matical language to express their thoughts and 

procedures. But a common situation is many stu-

dents don't know how to write their thoughts in a 

brief way or they don’t have the habit of writing 

with mathematical language. When they solve a 

problem, they don’t write a logical deduction pro-

cess but instead by a number, the result. This 

phenomenon is very common especially under 

6th grade. The reason may be the types of prob-

lems are overdependent on multiple-choice and 

fills-up topics in computer paperless work-

sheets.  It cannot be denied that this is the eas-

iest way to provide students practices. But the 

side-effect is that the more students get used to 

the multiple-choice and fills-up topics, the less 

their mathematical ability gains. This can se-

verely weaken students' ability of organization 

and expression with math language. Under such 

a reality, students’ capability of solving problems 

is difficult to be enhanced.  
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Mathematics is a rigorous science that is re-

flected by its normative and logical expressions 

and procedures. It is mandatory for students to 

command standard mathematics language as 

a basic requirement of their math quality. When 

students do their worksheets or tests, they ought 

to use normative mathematical language to ex-

press their thoughts and computational pro-

cesses concisely, comprehensively and less re-

dundantly, try not to write down any irrelevant 

notations such as arrows or circles or lines in the 

procedures, although these mnemonic charac-

ters would be help them to remember or under-

stand the procedures, but they can write them in 

a draft paper yet not on a formal test paper.  If 

they don’t follow the instructions, their scores 

can’t reach the high. 

In order to improve students’ ability of solving 

problems, they should be often reminded and re-

quired in correctly writing procedures with con-

cise mathematical signs and expressions.  

(1) Using standard signs and expressions 

Being mathematically disciplined, students 

should be always guided to use standard ex-

pressions. If teachers try to make teaching more 

understandable by using some auxiliary tokens 

such as arrows, cross symbols while presenting 

new procedures, but later teachers must give an 

explanation about what are the standard usages 

and what they are required to do.  

(2) Avoiding overly relying on multiple 

choice and fill-in-the-blank questions 

Each worksheet that teachers prepare for stu-

dents should contain at least one problem that 

needs to be solved by writing the procedure. Af-

ter the worksheets were graded, when neces-

sary, teachers should give feedback to stu-

dents.  

(3) Provide the steps of problem-solving for 

the students 

Before the students really get the hang of the 

methods of correctly solving problems, they 

need to imitate the examples and procedures. 

So, for the steps of typical problems’ solutions, 

teachers can print them on papers or put them 

online to let students have good guidance espe-

cially when students don’t have textbooks pro-

vided.  

3.4.3 Learn from mistakes  

(1) Feedback improves learning 

Teachers should let students realize that they 

are allowed to make mistakes, and encouraged 

to take risks, try new tools and strategies, which 

are good opportunities for them to learn 7, they 

should not be defeated or mocked by making 

mistakes. And also teachers should give feed-

back to students to let them realize where and 

why they made mistakes. It will be beneficial for 

improving their understanding and retention of 

knowledge and problem solving skills. In addi-

tion, teachers should pay close attention to the 

same mistakes that most students make, which 

may reflect something wrong about the instruct-

ing methods or students’ foundation. No matter 

what reasons, that information will give a chance 

to allow teachers to think and fix the problems. 

(2) Even wrong, still be welcomed 

Students should be encouraged to answer ques-

tions while class is being instructed. But their re-

sponses may be incorrect. If so, teachers should 

not blame them for lack of understanding, and 

still need to encourage them to bravely respond 

to the class. If other students mocked them, 

teachers should stop such disrespectful behav-

iors.  

(3) Asking after thinking 

Someone said:”Asking a question is often 

more important than solving a problem, be-

cause the solution may be just a mathemati-

cal or experimental skill.” Questioning is a 
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process of thinking. Like to question means like 

to think. Teachers should encourage students to 

think before they ask, and also encourage them 

to write down questions and try to get the an-

swers by themselves by reading books or asking 

others. And students who ask questions and 

challenge ideas should be respected by teach-

ers and other students. Even if these questions 

and ideas seem to be naive or very simple.  

3.5 Other Aspects 

The key to successful learning lies in the atten-

tion, memory and interest of the learners them-

selves. These three qualities are not innate but 

can be trained. Teachers as instructional leaders, 

their role is to use their knowledge, missions and 

responsibilities to motivate and help students to 

impulse their learning interests, concentration 

and the retention of knowledge.  

3.5.1 Improving Students’ learning interests 

and confidence 

Not every student is naturally interested in math. 

Interest and confidence can be cultivated and 

improved. 

(1) Imagery teaching and edutainment 

Imagery teaching can be a good way to stimulate 

students’ interests and let them easily remember 

abstract concepts or procedures. For example, 

for 2nd graders, they can’t possibly understand 

the strict definitions of y-axis and x-axis, but 

teachers can say:” y-axis just likes playing yo-yo, 

up and down, x-axis is side to side.” It is very 

pictorial so that students easily understand and 

remember. For 3rd grade, adding/subtracting 

two fractions with unlike denominators, they 

need to be reduced to the same denominator. 

The method is called the Butterfly Method which 

is very intuitive. Students feel easy to command 

and apply it. 

Learning through playing is a good approach to 

stimulate students’ participation especially when 

they are confused or run out of ideas. For in-

stance, when 1st graders learn how to use a 

number line to add and subtract, if they are con-

fused about the direction: add, go right; subtract, 

go left, teachers can ask them to jump to the 

right or left. For 5+3, ask students first to locate 

the position of 5 on the number line, then turn 

right to jump three times to get 8. For 5-3, ask 

them to find the number 5, then turn left to jump 

three times to get the result 3.  

(2) Mathematics contest and confidence 

“Taking competitive, timed tests in elementary 

and middle schools are great practice for the 

standardized tests, kids will inevitably take in 

high school like the SAT, ACT and AP tests.” 11  

Math contests, even class level or grade level, 

will be able to stimulate students’ participation 

and interests in learning math, boost their confi-

dence and increase the courage of overcoming 

difficulties. Before contests, students need to do 

preparation by taking their spare time after 

school. It is a very good chance to motivate them 

to learn at home, they learn for their honor. By 

the opportunity of a small math competition, they 

are encouraged to memorize basic facts and 

practice basic arithmetic skills. It is a very good 

chance to inspire their math interest and confi-

dence. This kind of math game can be held at 

any time when necessary and it is low cost.  

Besides the math contests can take place in the 

school scope, also can be held in the level of 

several schools as a union. The representatives 

of each school will be selected to attend the 

math. They will be trained before the match.  

There are many benefits of math contests. First 

of all, no matter any level of competition requires 

students to learn to deal with success and failure, 

and lets them realize that excellent performance 

takes practice and hard work. The results of the 

contests can help teachers to know more about 
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their students in interest, fluency and knowledge 

retention. Secondly, contests are a good stimu-

lation for students to develop their enthusiasm in 

math learning, at the same time to encourage 

them to value intellectual pursuits. Thirdly, an in-

ter-school math competition helps to strengthen 

the teaching communication between schools. 

The winners can be good examples and incen-

tives for other students who would like to im-

prove themselves. And the students who have 

common interests can come together by the op-

portunities of competitions, form their own com-

munity in which they will find friendship, inspira-

tion, and encouragement to a far greater degree 

than most of these students can find in the reg-

ular classroom.  

All in all, the significance of math competitions is 

positive, no matter any level of math contest, it 

is a skill building opportunity for students that 

can help them enhance their learning ability and 

productivity.  

For getting above benefits, the contents of con-

tests should be well designed and distributed, 

except emphasizing skills, also developing the 

ability to think about and solve complex prob-

lems, and not too easy, not too hard. For class 

level, the purpose of contests is to remember the 

basic operation facts such as fact families of ad-

dition and subtraction, multiplication charts. For 

grade level and school level, if the contest is too 

easy, it can be misleading, running the risk of en-

couraging students to overvalue their math abil-

ities. If too hard, it will discourage them and stifle 

their interest.  

3.5.2 Mental Calculation 

For improving students’ math interests and con-

fidence, a very simple method is to encourage 

students to count in their heads instead of count-

ing in their fingers or something else. For exam-

ple, 1st graders should be motivated to 

remember the addition chart within 10, subtrac-

tion chart within 20, and recognize the rules of 

“make 10” by addition or subtraction, double fact 

and its reverse operation. For 2nd grade and 

above, teachers should teach students some 

rapid calculations 12 and inspire them to practice. 

For improving arithmetic skill, operation proper-

ties such as commutative, associative, distribu-

tive, identity are very important, students need to 

command.  

3.5.3 Mnemonics and concentration  

Not everyone was born with a good memory and 

concentration which are required training 13,14. 

(1) Improving memory by simple mnemonics 

Memory and understanding are complementary 

to each other. A good memory will be helpful to 

the retention and understanding of the 

knowledge, and at the same time to improve the 

learning efficiency.  If students only rely on nat-

ural, incidental or unconscious memory in learn-

ing, their learning capacity can't be improved to 

the expected point. Their intentional memory 

needs to be developed. So teachers can inten-

tionally consider passing on some simple mne-

monics or try to develop students’ memory while 

transferring knowledge. The simplest way is to 

encourage students to try to recite and memo-

rize useful information or do rote memory. When 

students get used to remembering learning ma-

terials, their memory will naturally be improved. 

Another way is to build mnemonic imagery to the 

knowledge to impress students. For example, for 

kindergarteners being able to remember the 

numbers 0~9 more easily, teachers can show 

them pictures (also can make up some fun sto-

ries by connecting a number with the corre-

sponding picture): 1 and a tree, 2 and a duck, 3 

and an ear, 4 and a flag, 5 and a hook, 6 and a 

spoon, 7 and a cane or sickle, 8 and a bicycle or 

gourd, 9 and a tadpole.  
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In addition, teachers need to know some char-

acteristics of children's memory 15, teach them 

some simple mnemonics 16,17,18 such as rhyme 

method, characteristic memory method, catego-

rization memory method, associative memory 

method, chart memory method. It will improve 

students’ retention ability and intelligence devel-

opment.   

(2) Improving concentration by attention 

training  

There is a close relationship between memory 

and concentration. Learning effectiveness will 

not be increased by good memory with lack of 

attention or by high concentration with bad 

memory. For many students, the biggest obsta-

cle that affects the learning effect is lack of con-

centration which can be shown in many ways 

such as playing around the desk, no attention in 

listening and doing worksheets, easily distracted 

by neighboring students or any tiny noise, sensi-

tive to the teacher's accent, changing behaviors 

because of changing teachers. Attention prob-

lems affect the learning efficiency and interest as 

well as increase the difficulties in classroom 

management and school education manage-

ment.  

For teachers, maintaining students’ attention is a 

skill and not easy, which needs to be learned 19. 

Students’ capacity to concentrate is highly de-

pendent on changes to the environment and 

within themselves (noise, stress, worries, tired-

ness, disruptive thoughts, etc). Teachers need 

to care about students’ (individual or the whole 

class) concentration characteristics, design and 

implement some targeted attention training. 

Barry Schwartz argued 19:” If students are ca-

tered to short attention spans by offering materi-

als that can be managed with short attention 

spans, the skill will not develop.” A very simple 

method of attention training is the Schulte Table 

Game, which can be used during math class, 

spent about 5 minutes. It is simple, time and cost 

economic, and can bring fun and relaxation to 

students. Another method is students are re-

quired to meditate in the company of music 

within 10 minutes, which also helps students to 

rest their brains and improve their concentra-

tion.  

3.5.4Self-discipline, persistence and belief 

In fact, learning efficiency is more related to indi-

vidual traits than concentration, memory and in-

terest. Self-discipline, perseverance and strong 

belief (confidence) are three important qualities. 

Without self-discipline, learning can't hold on. 

Without persistence, dreams can't come true. To 

be successful, all three should be together. 

These qualities are not innate, but can be trained 

and learnt. From Kindergarten on, students 

should be taught about the importance of self-

discipline, confidence, persistence, and courage 

to conquer difficulties by telling them fairytale 

stories or true stories no matter whether the fig-

ures are famous or ordinary, set some good ex-

amples for them as they can learn from or be in-

fluenced. Students should realize how important 

they are for their family, teachers, class, school 

and the communities, settle down their goals, 

and daily do some good things for helping them-

selves, others and improving the communities.  

As long as students' learning enthusiasm, self-

discipline and consciousness are stimulated, 

classroom management will not be hard, and the 

significant increase of learning efficacy will be 

possible. 

3.5.5 How students learn 

In the age of knowledge explosion, the goal of 

education has shifted from “what” students 

should learn to “how” they learn, developing stu-

dents’ learning skills, critical thinking, problem 

solving and communication skills are more 
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important than purely acquiring academic 

knowledge 6.  

In order to develop students’ mathematical iden-

tities, give students more confidence in their ca-

pacity to learn and to make sense of mathemat-

ics, it is necessary that teachers tell or recom-

mend students to read some stories of mathe-

maticians, or communicate students with their 

own learning experiences even failing experi-

ences and learning techniques including teach-

ers’ unique and effective memorizing methods.  

4. Suggestions on Teaching Management 

Learning is not only a thing of teachers and stu-

dents, but also a matter of school management 

and parents/guardians, which requires the sup-

port and close coordination from school admin-

istrators and families. Here are some sugges-

tions for school teaching management.  

(1) Motivating students to develop good hab-

its 

Good habits in behaviors, in learning, in self-con-

fidence, in persistence are not born, they are 

made. To make them, family is important, 

schooling is even more important. School ad-

ministrators should develop some training pro-

grams in forming students' good habits, which 

are implemented at the beginning, mid-term and 

the end of a semester, and checked at the mid-

term and the end of the semester. In the pro-

grams, some special educational lectures are 

necessary to set good examples by touching sto-

ries and deeds, to rectify and reflect on their own 

misbehavior by telling them what are acceptable 

behaviors (e.g., love, respect, patience, toler-

ance), to set small goals for improving their 

learning, behavior and the school community, 

etc. Under the unified supervision organized by 

school, to let students perceive  some peo-

ple/something always there to drive them 

forward makes them feel as if they’ve promised 

them to endure what lies ahead.  

(2) Reinforcing attention management and 

training 

In some sense, the management of student be-

havior is actually the management of learning in-

terest and attention management. On the one 

hand, teachers and schools should make efforts 

to generate students' learning interest and en-

thusiasm. On the other hand, attention training 

should be brought into schools and classrooms 

by inviting experts to give students attention 

training on a regular or irregular basis. 

(3) Getting supports from family 

Schools should work hard to get parents’ support 

to their children and school as well as teachers 

in supervising or urging their child/children to 

study at home: reading, doing homework or 

other activities that are good for mental and 

physical health including reading in a nearby li-

brary or helping parents to do some house work 

or the communities. In a year, more than two 

thirds of the time students stay at home, it is very 

important to form students’ learning habits after 

school. 

(4) Teachers’ training and  professional de-

velopment 

The sustained professional development of 

teachers is essential to the classroom effect 2. 

The executive department of education should 

provide teachers the opportunities (time and 

space) to attend demonstration classes, teach-

ing seminars, and to do teaching research. 

Teachers also need collaboration, mentoring 

and feedback, and are allowed to do teaching 

experiments, otherwise the professional devel-

opment will be only an idea but will not be put 

into practice, the classroom effect will be difficult 

to be enhanced. 
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5. Conclusion 

Mathematics learning emphasizes foundation. 

The role of teachers is to help children to lay a 

good foundation of learning ability. Teaching is 

not easy because teachers undertake crucial re-

sponsibility for cultivating generations and gen-

erations who carry forward the development of 

society and human civilization. Yet the mission 

of teachers is glory. Finishing the requirements 

specified in the syllabus should not be the only 

mission for teachers, on the one hand, 

who should learn advanced and effective teach-

ing modes while implementing teaching, on the 

other hand, who should know of students, carry 

out educational principles and apply advanced 

teaching methods according to their students’ 

nature. 

Education authorities and parents should give 

enough support for teachers to fulfill their mis-

sion.  
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