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Abstract: Mathematics teaching in China has the tradition of paying great attention to double basics (namely basic knowledge and basic skill) training, meanwhile, "making every effort to innovate" is also an indispensable respect in the learning process, so the organic integration of foundation and innovation will be undoubtedly very important.

In this paper, innovative factors in basic knowledge and skill teaching will be analyzed deeply, on the basis of anatomizing concrete cases of mathematics class teaching in primary school, so as to open out the advantages and deficiencies of double basics teaching in China, and discuss how to encourage students to innovate better in teaching practice.

Paying great attention to the teaching of "basic knowledge and basic skill (hereafter referred to as "double basics")” is the characteristic of mathematics education in China, which need inheriting and developing. Meanwhile, "making every effort to innovate" is also an indispensable respect in the learning process, but there are deficiencies of lacking of innovation in mathematics teaching of our country. In the mathematics course reformation of primary school in China at present, an important idea is to put forth exertions to train students' innovative consciousness, on the basis of double basics, and vast mathematics teachers are also practising this idea actively. But due to cognition deficiency and shortage of research and practice, we still need to excavate innovative factors in double basics teaching thoroughly, and encourage students to innovate better in teaching practice.

1. Operation skill and algorithm diversification

Mathematics Course in our country has been regarding arithmetic operation as one of the main contents of primary school mathematics all the time, paying great attention to training students' operation skill. Even in “Full-time Obligatory Education Mathematics Curriculum Standards (experiment)" (hereafter referred to as “Standard ”), which puts emphasis on deleting tedious operation, there is also a demand for speed to some most basic operations. Certain operation skill can not only guarantee efficiency but also offer abundant time and space for advanced thinking.

However, in traditional mathematics teaching, teachers often take a great deal of time to train students to calculate "correctly and fast", and seldom think how to develop students' innovative consciousness. Especially to operation methods, teachers explain a kind of method emphatically, and then impel students to grasp this kind of method through diversified forms of exercises. Taking example for 15-9, students are only required to use such a method as “using addition to subtract" in traditional teaching, 9+6 =15, and so 15-9=6.

With the proceeding of mathematics course reformation in primary school, teachers are realizing that, during the process of trying to calculate, students often produce different operation methods from their own experience of life and thinking point of view, students can and should invent their own calculation tactics, which is very helpful for them to understand mathematics. Meanwhile, all students can be benefited from listening to and feeding back from others' methods. In addition, the tactics that students used will also show their thinking manners and thinking levels to their teachers, which give teachers an opportunity to review and improve their own teaching. So, teachers should encourage and respect independent thinking of students in teaching, and offer chances for students to exchange their operation methods, namely encourage students' "diversification of algorithm". Still taking 15-9 for example, in present class teaching, teachers generally let students solve it by their own tactics, and then communicate. Students may produce a lot of methods: Some students begin to reduce from 15 one by one; Some students divide 15 into 10 and 5, 10-9 =1,1+5 =6; Some students divide 9 into 5 and 4, 15-5 =10,10-4 =6; Some students think of 9+6 =15, and so 15-9=6; Other students use the law, 15-10=5, and so 15-9=6. Teachers can approve all different methods, and believe that students can choose suitable and reasonable methods through communication, while not imposing students to use only one method.

Algorithm diversification reflects the flexibility and innovation of students’ thinking manner obviously, and is approved and practised by teachers gradually. But furthermore, our mathematics teaching in primary school often ignores tactics diversification of solving problems, especially solving practical problems. Taking an example that appeared in classroom, the scores of two children throwing rings for three times are as follows:

First time
Second time
Third time

Boy
24
29
35

Girl
23
30
32

To judge whom the winner is, teachers require students to calculate the total of two children throwing rings for three times respectively, and then compare someone to win. And in fact, a lot of students do not solve the problem like this, they will use the thought of "offsetting”: The boy have one more than the girl for the first time, and 1 fewer for the second time, the two offsetting, and the only need is to compare the third time. This kind of method to "offset" can not only solve this problem effectively but also reflect students’ good number sense. But in teaching, this kind of method has been ignored by teachers, and students have no chance to express their own methods at all. In the talking with teachers after class, they explain that because the main content of this class is three-figure number addition, they have not expected this method, and have not encouraged students to “cause complication".

Therefore it’s easy to see that, teachers are very clear to the goal of knowledge and skill in every class, and hold closely in teaching, which is undoubtedly important to train double basics for students. But on the other hand, we must also realize that, the tactics that students adopt, may have differences in teachers’ eyes, but none in the course of children's thinking, which reflect students’ understanding of questions and efforts made. So long as solving courses and answers are rational, they are deserved to be agreed, for which offers very valuable chances for students to establish self-confidence and cultivate their initiative spirit.

2. Solve problems and put forward problems

It is an important goal of mathematics teaching in primary school to solve problems in daily life and mathematics effectively. No matter traditional "arithmetic applied question" or "the goal of solving problems" in the "Standard", though there are certain drawbacks in actual teaching, they all prove that mathematics of primary school attaches much importance to solving problems. Furthermore, in order to train students' innovative consciousness, teachers are also gradually realizing that, it is equally important to put forward problems and solve problems, while the former is still weakness of students in our country. Then, in actual teaching, some teachers begin to offer chances for students to put forward questions, creating a loose environment, encouraging students to observe life from a lot of respects, trying to describe objective things and phenomena in terms of mathematics, looking for factors related to mathematics among them, and putting forward questions, no matter correct or not, so as to develop students' innovative consciousness. Let’s look at a classroom instance of learning percentage:

In class, the teacher and students show “percentage" examples collected in the life together. Students have found a lot of percentages on packing boxes of beverage, on labels of clothes, on newspaper, on manual of toys, and so on. They show great interest to this new number. At this moment, the teacher encourages students to put forward questions of percentage. Students put forward questions around percentage from many points of view, and the followings are several representative questions:

(1) Why do people like to use percentage?

(2) What’s the difference between percentage and fraction? 

(3) What’s the meaning of percentage?

(4) How to write the percentage symbol (%)? 

(5) What does percentage do? 

(6) Which one has more applications, fraction or percentage?

After summing up these questions, students begin to divide into groups trying to solve problems, and then the teacher and students abstract the knowledge of percentage together. Before the class is over, the teacher encourages students to put forward questions again, and students' thinking is very active, some of them think of permillage and try to create a symbol; and some think of ten-fraction. Putting forward questions constantly, cannot only impel students to understand knowledge more deeply, but also encourage the innovation of students’ thinking.
But in actual teaching, a lot of teachers have worries about encouraging students to put forward questions. First, they are afraid if spending too much time putting forward questions, studying and consolidating knowledge will be insufficient. Second, they are afraid that they can not answer the questions put forward by students. For example, when teaching cylinder, one student asked "how many sides does a cylinder have", the teacher answered one, but this student thought that it has countless sides, for he referred to countless tangent planes of cylinder. But the teacher wondered how to make this question clear to the pupil. Third, they are afraid that students may put forward questions having nothing to do with this class especially with mathematics. For example, when teaching such a question as "there were 38 frogs originally on the lotus leaf, and there are 5 left now, then how many did it go", one student asked why frogs moved, the teacher let students discuss this question, and then the whole classroom became one country of imagination: One stone suddenly fell into the water, ' pa ', little frogs were so afraid that they jumped into the water one after another; It is going to rain, so they are all anxious to swim home; They are carrying on a swimming contest; They are studying the ability of diving; They are looking for their children --- tadpoles……​. Unconsciously, the dismissing bell rang. Though the atmosphere was unprecedented hot, the content of this class had not been finished. A lot of teachers think this class has deviated from the teaching goal. Because of these worries hereinbefore, there often presents such a phenomenon in teaching, that is, after encouraging students to put forward several questions, the teacher quickly chooses problems directly correlated with studying knowledge to carry on teaching, while ignores other problems or advises students to write them down temporarily and put it aside afterwards. As for questions without direct relation with mathematics, the teacher still passes them over. This is easy for teaching and may avoid the danger of deviating from the theme. But as time goes on, it will make students ask some questions that teachers “like" just for acknowledgement, which is obviously unfavorable for innovating.

3. Mathematics symbol and students’ language

The mathematics symbol has important functions and meanings for its accurate, succinct and extensive application, which can offer very great convenience for communication in different crowds. The setting-up of many mathematics symbols went through long-term courses, reflecting mankind's intelligent creation. In traditional primary school mathematics teaching of China, many mathematics symbols (such as fraction symbol 1/2) are told to students by teachers directly, outstanding teachers will further explain the meaning and value of this symbol, while common teachers are often satisfied when students can recognize, read and write this symbol. In such teaching courses, it is very difficult to see students' idea, language, and creation.

Can it embody students' intelligence and innovation during the process of learning symbols? Many teachers have already done beneficial attempts. Taking an example in actual teaching, students need to set up preliminary understanding of fraction in this class, to know 1/2 first. After nailing down the meaning of "half" to students, the teacher didn’t write out 1/2 directly, but let students try to express "half" themselves. Many students expressed with figures (such as                            ), even a student expressed by half of a certain word in his own name. The teacher was not eager to appraise these expressions, but went on introducing the mathematics expression of 1/2, and then inquired students whether they would like to accept such an expression. Some students still thought their own methods better and refused the new expression, for figures are really very visual. Then, the teacher encouraged them to express "1/100" with their own methods, at this time, all students realized the simplicity and universality of “1/100 ", and accepted this new friend willingly. In this teaching case, the valuable point of the teacher is that he not only offers a chance for students to present their expression fully, but also makes students realize the characteristic of the new expression through designing the question skillfully, which helps students realize the leap from their own expression to mathematics one. Still another teacher encouraged students to create a number to show "half", then students wrote out 1/2, 2/1,  2, 21. These expressions are not only the innovation of students, but also represent students’ primitive understanding of fraction.


In actual teaching, teachers often ignore students' language, which is partly due to cognition, because most teachers think the mathematics symbol is far superior to students' language, it is unnecessary to encourage students’ own creation. There is still a reason of examinations, because many teachers think the courses for students to create are not helpful for examinations, it is no need to pay attention in teaching. Another important reason is that teachers are a bit at a loss as to how to do with "symbols" created by students. It is a difficult problem to respect language of students while make them realize the concision of mathematics symbols. Then, after students finish speaking out their ideas (for example, after students wrote out 1/2, 2/1,   2, 21 as above), teachers often explain immediately that mathematicians or the ancients usually use 1/2 to express, then all creations are judged by " ancient " or " adult " finally, which ignores the communication to reach common understanding among students, and ignores the cognition course of incorporating personal construction into social community naturally.

4. Routine practice and open activity

Primary school mathematics teaching in China pays great attention to routine exercises, and has accumulated valuable experience. For example, in the exercise of reciting “multiplication table ", teachers have put forward a lot of beneficial methods:

(1) Look for the law inside the multiplication table, which is benefit for memory; 

(2)Catch students' mistakes and difficult points of memory, offering contrastive exercises; 

(3)Take various exercise ways, such as games, using material objects, etc.; 

(4)Consolidate constantly, and practise often; 

(5)Use the multiplication table under many kinds of situations, doing changeful exercises.

These routine exercises are undoubtedly very important to strengthen double basics, but they can't train students' innovative consciousness and creativity effectively. Then, there appear many open activities aimed at encouraging students to innovate in actual teaching. For example, solve open problems, practical investigate, design patterns, explore laws, carry on little experiments and little subject researches etc. In these open activities, students analyze problems from many points of view, and seek tactics to solve problems, while teachers respect and encourage independent thinking of students, guiding them to communicate the methods of solving problems with each other, which is very essential to train students’ innovative consciousness. 

In the above, it has briefly introduced some methods of how to seek for development and innovation for mathematics teaching of primary school in China, on the basis of paying great attention to double basics teaching. And it has also pointed out some doubts and deficiencies existing in teaching. In a word, we should regard “making great efforts to train students' innovative consciousness” as one of the main goals of primary school mathematics teaching, and encourage exploring, opening, creating, individuality……
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