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(L] Light receiver
body

has a feature of perceiving
the fallen light

7. Ananswer. A light receiver is a body. A body has a feature of perceiving the fallen light
‘There are plenty of problems for determining the connection between reasons and consequences among
logical problems of physics. For instance, What is the reason for the fact that a pencil looks like a
broken one when it is put in a glass of water. Why is it difficult to harpoon a fish in deep water? And so
on

Sample problem 2: Why we can see the things outside in the daytime?
1. Requirement: say the reasons for the action. /a/
2. Condition: there are the things outside in the daytime. /g/
3. Considering the meaning of the word combinations
Daytime  the sun shines
‘The things outside — there are the things
‘They are seen by us —seen by our eyes
4. The condition is expressed by physics language as
‘The daytime is a period when the sun shines and it means that there is a natural light generator.
‘The things outside are physical objects
5. The requirement is expressed by physics language as
Telling the reason for the view by our eyes means telling the reason for the creation of the
shape on the receiver.
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6. A graph is formed as

*
the light s hit shapes are
e light is hit on
rebod eaers formedon
© Doy Tghtisn'treflected  yil come hem
el out of some bodies ™ o

14/

a light generator
exists ligt isn't reflected

o/ out of some bodies come
I/ "

Since the sentence that is expressed by physics language is formed at the end of the first branch,
the calculation will be finished. Because there is a negation of the requirement for the second branch, it
‘won’t be an answer.

7. Ananswer. The light from the light generator is hit on the body. If the light is hit on the body, it
is reflected out of some bodies. If the light is reflected out of the body, it will come to the
receiver. If it comes to the receiver, a shape is formed. Because it reached the requirement of
the problem expressed by physics language, the sign star is put to distinguish from other
‘ranches

receivers won't

Let’s consider the above operations which are done when the logical problems of physics and
astronomy are worked out by a graph method or a branch method from the point of view of logics and
the operations done for calculated problems

In the first operation, known things are sorted out of the sentences of a problem. It means that
we are marking the things we have to find as in a calculated problem. Here, a simple calculation
expressed by everyday language is created.

Tools | Sign | Comment
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Let’s consider the above operations which are done when the logical problems of physics and
astronomy are worked out by a graph method or a branch method from the point of view of logics and
the operations done for calculated problems

In the first operation, known things are sorted out of the sentences of a problem. It means that
we are marking the things we have to find as in a calculated problem. Here, a simple calculation
expressed by everyday language is created.

In the second operation, given things, phenomena and processes and the conditions for their
‘procedure are sorted out. It means that we a writing the conditions as in a calculated problem. There are
the requirements of naming the features on the first sample problem and establishing the connection
Detween the reasons and consequences on the second sample sentence. The calculation that expresses
the condition will be created with the words in the sentences of the problem.

In the third operation, word combinations that express complex meaning are formed according
to the sequences located in a sentence and the meaning is expressed by student’s own words. During the
explanation of the meaning, both the process of working on the expressions such as expounding and
richening the vocabulary fund and putting out the meaning from the word roots and the cognitive
‘process of sorting out the meanings of the given points and the points to find. In this way, the processes
of understanding and memorizing the sentences of the problem are being done. Expression of the word
combinations by their own words is attributive, related and existed calculations. For the structure, it can
‘be simple or compound calculations expressed by everyday language.

In the forth operation, an analogue operation is being done on each word combination that
expresses the condition. For it, it is determined which one of physics and astronomy body, phenomena,
values, concepts and instruments is analogous with a noun or subject that expressed the condition and it
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is converted into physics expressions. As a result of this operation, a calculation that is equivalent to the
calculation that expressed the condition is created. As for the calculated problem, it is an operation
where a letter sign is being marked correspondingly when the meanings of the values given in the
sentences of the problem are marked.

In the fifth operation, the similar operation as in the forth operation is being done on each word
combination that expresses the requirement. As for the calculated problem, it is an operation where the
value to find is being marked by a letter sign.

In the sixth operation, a graph s being created in the correlation of thinking and writing skills.
A simple calculation is located on each top of the graph. Simple calculations are connected by different
linkers depending on the requirement of the problem. The graph is created with physics meaning, by
being linked by the linkers of the requirements. Here the predicate of the previous calculation becomes
the subject of the following calculation. If a phenomenon is given, a conclusion is drawn by thinking
such things as body, environ, condition, results, mechanism and sequence in an abstract way. But for a
given concept, conclusions and calculations are made by thinking about characters mentioned in the
definition that express it, for a given value a letter sign and its physics meaning, for a given law
‘mathematical relationship among the values and the conditions to be fulfilled and for a given instrument
structure, its principles of procedure, physics and astronomy phenomena on which it based and practical
usage. As for the calculated problem, it is an operation of writing system equation that connected given
values and the values to find and helping values in the problem.

If we consider the working out of the first sample problem, the result of the graph is that we
‘would reveal that there is a character of perceiving the fallen light and attributive calculation is made.

For the second sample problem, the result of the graph is making out calculation expressed in
the requirement by the way of creating conditional calculation because the condition of this problem is
conditional calculation. Here, calculations on two tops in order are creating a conditional calculation in
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‘would reveal that there is a character of perceiving the fallen light and attributive calculation is made.

For the second sample problem, the result of the graph is making out calculation expressed in
the requirement by the way of creating conditional calculation because the condition of this problem is
conditional calculation. Here, calculations on two tops in order are creating a conditional calculation in
the direction where the operation is being first. The conclusions are drawn by the way of making the
predicate of the previous conditional calculation info the subject of the following conditional
calculation. Making the concluding calculation is based on inference rules and laws. The logical
‘mistake that is made during the formation of a graph s putting out a non-conditional calculation from a
conditional calculation. As for the calculated problem, it s the usage of the method of removing a
transformer.

‘The seventh operation s expressing the answer by writing the calculations located on the graph
connecting by cognitive way.

Let's consider the working out of the second sample problem logically. I is altogether an
argument. Every calculation is marked on the operation of forming the graph of the problem and if we
consider every operation comprehensively.

Topic: A2 &

Basis boc,coddoeenf

Form: equivalency, single conditional syllogism

Logic scheme: @ <> b.bDc.cDd.dDeeDf.f &g
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The working out of the problem was creating a, b, ¢, d, e, £, g calculation. In order for i,
equivalency is used twice and single conditional syllogism is used four times. During the working out,
operations that work out other calculations not given in the requirements are made and it shows the
‘mental range of a person. Therefore, it should exist and creating right branches out of them is a result of
the analysis and thinking

‘The instructive answer of this problem has been explained incorrectly as “These bodies are both
electricity conductors. They get mutually opposite charges and are attracted to each other by being
charged by heat.” [10:64] In order to find its reasons, it is possible to clarify which concepts are to be
changed in which part of the operation according to the methodology for working out the problem.

The process for the formation of independent life capacity is formed in leamers through the
activities of determining the reasons and consequences of things and phenomena. They will use the
‘main concepts of physics and astronomy for creating information and using that information. And
reaching their goals by working out the problem will influence on acquiring complex capacity of living
independently. The activity of giving a complex capacity through the usage of physics language will be
implemented by converting everyday language into physics and astronomy language

Conducting training and up-bringing activities by the methodology that is corresponded to the
training content to be used in their real life on the basis of the knowledge and skills of the learners is
one way of creating knowledge by oneself. On this level, it is clearly seen that the graph method is
suitable for using in classes for giving the capacity of sorting main things out of complex phenomenon
and naming things relating to physics and astronomy phenomena

The research was tested in an easy way of giving the calculations on the tops of the graph and
doing the operation of making into connections on the level of basic education. But senior pupils,
physics, mathematics and natural science major students were tested to read, comprehend, use and
acquire the methodology.
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doing the operation of making info connections on the level of basic education. But senior pupils,
physics, mathematics and natural science major students were tested to read, comprehend, use and
acquire the methodology.

It is seen that working out logic problems of physics and astronomy by a graph method is
possible to check, review, manage, advice and assist learners and to be implemented by teachers and
learers independently by revealing the variation of converting the method of working out by memory
into written method. The writings that are being done while working out the problem is going to be an
impetus for transferring into a controlling and assisting methods by considering the skills of thinking,
reading, writing, increasing the vocabulary fund and learing physics language in their connection

In Mongolia at present a graph method called a branch method is used in mathematics for
calculating possibilities and in Mongolian language for making sentences extensive. In the future, it is
possible to use this methodology of logic problems in the problems of determining reasons and
consequences, laws and regularities and characters of things and phenomena at the training of natural
and astronomy science subjects
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USE OF “GRAPH” IN PHYSICS AND ASTRONOMY EDUCATION

Jargalsuren Shargaa

Khovd State University, Mongolia

Brief content: The graph method can be used for working out exercises to determine reasons
consequences, regularity, rules and laws, internal and extemal nature of things and phenomena
independently and developing the thinking, reading and writing skills of learners in an interrelated way.

Key words: Graph method, methodology of working out problems, equivalency, single conditional
syllogism.

As the society develops, leaners are required to acquire the skills of solving difficult issues
independently, doing analysis on the issues and dealing with them critically. In order to satisfy these
demands of the leamers, it is pointed out in the level of basic education of the standards of Mongolian
Physics education [1] that the leamers have to acquire such skills as naming the natural and technical
‘phenomena, telling the parts related to physical phenomena /movement, sound, heat, electricity, magnet
and light/ apart them, distinguishing main things out of complex phenomens, recognizing consequences
and factors that influence phenomen, expressing them by own words in a simple level, demonstrating
the usage of physics and astronomy phenomena and processes without using mathematics formulas

‘When Japan had studied the reasons for the retreat of its leading position in PISA program, it
added the number of hours of the subjects of nature sciences. They thought that it was necessary to
teach them how to do analysis and develop the interrelations among thinking, reading and writing skills
because the learners” skills of expressing information they have acquired through training by their own
‘words had gotten worse [2]
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Logical problems of physics and astronomy are called by many terms as quality problems,
question problems, practice problems and so on in different books. We have used the term logical issues
of physics and astronomy considering the fact that a language and thinking are interrelated inseparably.
Logical laws are existed as objective principles of thinking [3]. It is necessary to lead the learners by
studying the methodology of working out the logical problems of physics and astronomy in order to
Lear to work out problems correctly, to draw right conclusions, and to perfect it more and more

Researchers have found that logical problems of physics and astronomy are extremely
significant for training since they form the basis for the skills of discovering the essence of phenomena,
developing the individual’s thinking and working out calculated and experimented problems [10;3]. It is
necessary to teach the leamers to comprehend the causal relationships and think with logical
interrelations, so that they would be able to take roots and express the usage of phenomena and
‘processes without using mathematics formulas and experiments

According to the experiments conducted among highly-specialized physicians, it was believed
that they usually comprehended the logic of sample problems firstly, found out the logic of calculation
secondly and then learnt the activities of working out the problems independently [6]

In order to work out logical problems of physics and astronomy, it was stated about doing the
calculations in a written form that “...the learners can be asked to work independently by answering the
-202-
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close questions asked to a teacher, implement the questions and answers in a written form and
furthermore to write only the answers into a logical relations™ [10]

Although researchers have defined the general methodology of working out logical problems of
‘physics with 4-6 steps, it is usually done instinctively because the mechanism of implementing those
steps is not clear enough. The results of the questionnaire among teachers and students show that the
steps defined by the researchers haven’t been able to lead the activities fully because handbooks and
training materials are in a short supply and problems are usually worked out with an answer of one
general sentence without being used definite methodology. Therefore the reason for omitting the usage
of logical problems in physics and astronomy training is the fact that the teachers of our country are less
able to work out the problems of this kind. Since the methodology of the teachers for checking and
leading the lesson activities where this kind of problems are worked out, they don’t often use the
problems in class activities and are usually in a hurry to teach mathematics formulas of laws and
calculated problems without teaching the students physics and astronomy language.

Provided that the teachers are able to work out the problems, they can lead their students to this
kind of problems. Therefore, the universities and colleges that prepare teachers should pay more
attention to this issue by studying the methodology for working out this kind of problems precisely and
‘preparing the comprehensive sample problems that use definite methodology. As well s, it is necessary
for teachers to clarify the sequences of procedure or mechanism for working out the problems, so that
teachers can acquire the general tendency for working out the problems

Cognition is a process for discovering internal and external nature of things and phenomena,
their interrelations, regularity and relations between reasons and consequences [5]. Human beings
started to use the simple methods of cognition since they had the least imagination of reality. Because it
is necessary to teach from the simplest to the most difficult and from the algorithms with the fewest
steps to the ones with the most steps in order to teach the ability of working out problems, here we have
studied the logical problems of physics and astronomy according to their levels and explored the
‘methodology of working out these problems by graph ways. It includes
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is necessary to teach from the simplest to the most difficult and from the algorithms with the fewest
steps to the ones with the most steps in order to teach the ability of working out problems, here we have
studied the logical problems of physics and astronomy according to their levels and explored the
‘methodology of working out these problems by graph ways. It includes

1. Requirements are written out. Read the sentences of a logical problem of physics, find the
question word and the word determining it out of them and create a word combination. It is written as a
‘narrative sentence.

2. Conditions are written out. For it, the words of the sentences that haven’t been included in
the requirements are written out.

3. Considering the meaning of word combinations. Because the sentences of the problem are
usually written by everyday language, word combinations are written out in an order located in the
sentences and their meanings are expressed by student’s own words

4. The conditions are expressed by physics language. Every word combination that expresses
the conditions is expressed by physics language using the meaning of the word combinations.

. The requirements are expressed by physics language. Every word combination that expresses
the requirements is expressed by physics language using the meaning of the word combinations.

6. A graph is formed. The first top point of the graph will be a calculation which shows that the
condition that is located at the beginning of the sentences of the problem is expressed by physics
language. The conditions that are connected with each other by their physics meanings will create the

-203-

2 JIErE

Tools

Sign

Comment

w052am |
yBps ||




image5.png
Fie Eat View Window_Hep 5
(e E g SR =Y -] B B @ 2|7 Tools | Sign
L]

| ® @ [a9]r2s |

calculations that will be located on the following tops. Here. after the sentences are continuously
formed with the connection of reasons and sequences. laws and regularity. internal and external nature
of each other’s systems, the sentence that is expressed by the requirements will be formed. The
calculation will come to an end here. But it is necessary to check if the two tops of each branch are
connected with the above connections. It is possible to form by branching out of one sentence and a
shape sign /star/ is marked at the end of the branch that shows the answer in order to distinguish the
answer from others. As well as. the branch that comes to the answer can be drawn by a wider line.

7. The answer is written. A compound sentence is written by connecting the calculations on the
tops of the graphs connected by branches.

As for the level, the easiest one of the logical problems of physics and astronomy is a question
problem, that’s a problem that requires to answer the question “what is...?”. This kind of problems has
a goal of defining the nature of given concept.

Sample problem 1: What is a light receiver?
1. To find the requirements: names the nature.

2. To find the conditions: there will be light receiver,

3. To consider the meaning of word combinations: light receiver — receives light.

4. To express the condition by physics language: it is directly given by physics language as a
light receiver.

To express the requirements by physics language: names the features.

A graph is formed as:
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