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FOREWORDS

1. REASON FOR CHOOSING THE STUDY

Our country's educational goal in the new stage is to train Vietnamese
people into comprehensively developed people and to create new qualities for
human resources in order to meet the requirements of industrialization and
modernization of our country. Improvement of teaching quality of the chemistry
will contribute to achieve that goal.

In the teaching of chemistry (TC), learners’ learning products are
specifically quantified and expressed by chemical language (CL). Chemical
language (CL) includes chemical nomenclature (CN), chemical symbols (CS)
and chemical terms (CT).

Knowledge and skills in chemistry subject is a closely related chain
together. Knowledge on chemical language is always consolidated and applied
through skills in using them in learning. Skills in using chemical language is
one of the most important skills, decisive to the teaching quality of chemistry at
high school. Skills in using chemical language will contribute to the
development of other learning capacities for students.

The process of chemistry teaching at high school will be highly effective
when skills in using chemical language of both teachers and students are also
emphasized in each teaching activity. But this requirement has not been paid
due attention. In the teaching process, teachers have not set out requirements
that students have to use chemical language proficiently and continuously. Due
to this reason, the development of skills in using chemical language in teachers’
teaching should be concurrent with the development of other abilities and
learning skills of students. Therefore, to improve the chemistry teaching
quality, skills in using chemical language needs to be trained both with teachers
and learners, including chemistry pedagogical students who have been training
In universities.

From the above mentioned reasons, the issue selected by us for this study
Is "Training of skills in using chemical language in the teaching of chemistry
for chemical pedagogical and high school students .



2. REASEARCH OBJECTIVES

Research on training methods of skills in using chemical language to develop
capacity in using chemical language of high school students and students in major
of pedagogical chemistry and to enhance quality of teacher training at universities
of education and quality of chemistry teaching in high schools.

3. REASEARCH TASKS

3.1 Researching on theoretical and practical foundations related to the study.

3.2 Proposing training measures and protocols of skills in using chemical
language for high school students on the basis of research of high school
chemistry curriculum.

3.3 Proposing training measures and protocols of skills in using chemical
language for students in major of pedagogical chemistry in teaching modules of
basic skills in chemical teaching.

3.4 Designing electronic learning materials (ELMs) to support training of
skills in using chemical language for high school students and students in major
of pedagogical chemistry

3.5 Designing assessment tools of skills in using chemical language for
high school students and students in major of pedagogical chemistry

3.6 Carrying out pedagogical experiments in some high schools and
universities of Education (in major of pedagogical chemistry) to evaluate the
effectiveness and feasibility of proposed training measures and protocols of
skills in using chemical language.

4. RESEARCH OBJECT
Chemistry teaching process in high schools and the Faculty of Chemistry
of University of Education.

5. RESEARCH SUBJECT AND SCOPE

5.1 Research subject: training measures of skills in using chemical
language in the chemistry teaching for high school students and students in
major of pedagogical chemistry.

5.2. Research contents

- Research contents: knowledge systems and skills in using chemical
language of students in the chemistry teaching in high schools (Advanced
program) and training measures of skills in using chemical language in the
chemistry teaching for students in high schools and pedagogical chemistry.

- Research locations: a number of high schools and universities of
education in the North and South regions.

6. SCIENTIFIC HYPOTHESIS

If training measures and protocols of skills in using chemical language for
students in major of pedagogical chemistry and high school students are
suitable, this will contributes to training of skills in using chemical language
for high school students and teaching skills for future chemistry teachers. Thus,
the chemistry teaching quality in high schools and teacher training quality in
universities of education are improved.

7. RESEARCH METHODS
It was to use combination of groups of specific research methods
7.1. The group of theoretical research method
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7.2. The group of practical research method
7.3. The mathematical statistical method: to process results of pedagogical
experiments

8. NEW SCIENTIFIC FINDINGS OF THE DISSERTATION

8.1. In terms of theoretical aspect, it was to clarify contents of skills in
using chemical language in the chemistry teaching in high schools

8.2. In terms of practical aspect,

- It was to clarify the actual situation of skills in using chemical language of
teachers and students in high schools and students in major of pedagogical
chemistry. Since then, there were proposals of training measures and protocols
of skills in using chemical language for students in high schools and teaching
skills for future chemistry teachers.

- It was to carry out pedagogical experiments to confirm the effectiveness
proposed training measures and protocols of skills in using chemical language.

8.3. In terms of content:

- It was to analyze contents and skills in using chemical language in high
school curriculum.

- It was to propose 7 principles and 3 training measures and protocols of
skills in using chemical language for students.

- It was to propose 7 principles, training measures and protocols of skills
in using chemical language for students in major of pedagogical chemistry
through 3 stages and 9 steps. This content has not been paid much attention in
research on training for chemistry teachers.

- It was to develop an assessment tool of skills in using chemical language
for high school students and students in major of pedagogical chemistry.

- There were application products in chemical teaching: electronic learning
materials (ELMs) and a set of the lesson plans to practice skills in using
chemical language for high school students and students in major of
pedagogical chemistry.

9. THE STRUTURE OF THE DISSERTATION

In addition to parts of forewords (5 pages), conclusion and
recommendations (2 pages), references (124 documents) and appendixes (137
pages), the dissertation has 3 chapters:

Chapter 1: The theoretical and practical foundations of training issue of
skills in using chemical language in chemical teaching for high school
students and students in major of pedagogical chemistry (32 pages).

Chapter 2: Practice of skills in using chemical language in chemical
teaching for high school students and students in major of pedagogical
chemistry (62 pages).

Chapter 3: Pedagogical experiments (30 pages).



CHAPTER 1 - THEORETICAL AND PRACTICAL FOUNDATIONS OF TRAINING ISSUE
OF SKILLS IN USING CHEMICAL LANGUAGE IN CHEMICAL TEACHING FOR HIGH
SCHOOL STUDENTS AND STUDENTS IN MAJOR OF PEDAGOGICAL CHEMISTRY

1.1. History of the studied issue

1.1.1. World studies

Many countries in the world have been interested in the training issue of
skills in using chemical language for a long time. Although there were more
difficult than other countries in the region, countries such as China, Japan due
to early research and the use of reasonable measures have achieved great
successes in training skills in using chemical language for students and also
thanks to that their teaching quality in chemistry has been significantly
improved. In Europe, USA and Australia, this issue was studied in the 80s of
the twentieth century. In recent years, studies in these countries have focused
on the use of new teaching methods in combination with modern teaching
techniques to train students’ capacities in using chemical language through
training of skills in using chemical language. Although there are many studies
on chemical language, currently in the world there is not any study on training
of skills in using chemical language for students in high schools and
pedagogical chemistry.

1.1.2. Vietnam studies
In Vietnam there have been research works on language in general and
chemical language in particular, but there is not any research work available
research system on training of skills in using chemical language for students in
high schools and pedagogical chemistry in teaching chemistry.

1.2. The theoretical foundations of chemical perception and chemical
teaching process

1.2.1. The philosophical basis of dialectical materialism of cognition
and chemistry teaching process

Learning is a special type of cognitive activity of human beings. The
teaching process in general and the teaching of chemistry in particular are
subject to the laws of perception.

1.2.2. Foundations of cognitive psychology and education studies

Thanks to language, scientific knowledge exists, develops and transfer to
the next generation. Language makes the processes of emotional perception in
humans bringing a new quality and a decisive role in reasonal cognition . The
studying process of chemistry is the process of scientific cognition.

1.3. Skills in using chemical language

1.3.1. Chemical language

Chemical language is a synthesis set of components including chemical
nomenclature (CN), chemical symbols (CS), chemical terms (CT), the rules for
establishing, transforming, explaining and applying them. Chemical language is one
of the most important means in teaching chemistry, actively involves in equipping
knowledge, educating ideas and developing cognitive abilities for students.
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1.3.2 Chemical language system in high schools

The current content of chemical language in the high school curricula
(using the 1991 Viet Nam Standard) is a huge knowledge part throughout the
chemistry program of high school and related to other natural sciences.

1.3.3. The system of skills in use of chemical language in high schools

Skills in use of chemical language are the ability to apply the chemical
language in different situations, is not only the standard for mastering chemical
knowledge but also for developing student thinking. Skills in use of chemical
language also includes listening, speaking, reading and writing skills such as
the ability to use the language. However, skills in use of chemical language
also have the particular characteristics of the subject and can also be divided
into using skills in chemical nomenclature (CN), chemical symbols (CS),
chemical terms (CT).

1.3.4. Use of chemical language is an important teaching skill for
chemistry teachers and an important learning skill of high school students.

The process of chemistry teaching in high schools will have good results
when both teachers and students also have good skills in use of the chemical
language. Like teachers, skills in use of the chemical language are also one of
the most important skills of students.

1.4. Output standards of chemical pedagogical students.

1.4.1. An overview of output standards of pedagogical graduate level

Standard output frame consists of eight standards and 38 criteria, each
criterion is specified into a number of criteria that are specified qualitative and
competent requirements.

1.4.2. An overview of the output standards of graduate level of chemical
pedagogical sector

The output standards of chemical pedagogical sector have the same
structure as the output standards of the industry component and include 8
standards. Based on specific characteristics of the pedagogical chemistry sector,
criteria are detailed and supplemented, especially requirements for the system
of knowledge, skills courses and specific teaching methods of the subject.

1.4.3. An overview of professional standards of high school teachers

Qualities and abilities that a teacher must achieve are political qualities,
ethics, lifestyle; capacity to understand subjects and the educational
environment; teaching capacity such as development of teaching plans,
ensuring subject knowledge, including using skills of chemical language;
educational capacity; capacity for political and social activities; capacity of
career development.
1.5. Orientation of high school renovation of education in the new period

The guiding thoughts, policies and tasks of educational development in the
period of accelerated industrialization and modernization have been identified
in the Party’s documents. The eighth conference of the Communist Party of
Vietnam Central Committee of the 11™ Congress through Resolution No. 29-
NQ/TW: “Fundamental and comprehensive innovation in education and
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training to meet the requirements of industrialization - modernization in
conditions of socialist-oriented market economy and international integration”.

1.6. The practice status of skills in using chemical language in teaching of
teachers, chemical pedagogical students and high school students

From the above surveyed results, it showed that

The factual status of skills in using chemical language of high school
students and chemical pedagogical students was at medium and weak levels.
Therefore, it is necessary to train skills in using chemical language for high
school students and chemical pedagogical students.

SUBCONCLUSION OF CHAPTER 1

In this chapter, we presented theoretical and practical issues. It is the
teaching activity that is cognitive activities with language, the most important
means. Chemical language include Chemical Nomenclature (CN), the chemical
symbols (CS) and chemical experiments (CE).

We have studied knowledge contents and skills in using chemical language
at high schools, career standards of high school teachers. From that theoretical
basis, we determined that use of chemical language is an important teaching
skill of chemistry teachers and is an important learning skill of high school
students. The chemical teaching process will have good results when skills in
using chemical language are trained for both high school students and chemical
pedagogical students. We have studied orientations of high school renovation
of education in the new period, renovation of chemical teaching methods and
some active teaching methods to create the basis for the training method of
skills in using chemical language for chemical pedagogical and high school
students. Investigations on the factual status were conducted to show that
training of skills in using chemical language was also difficult issues, and also
find out the factual cause of this situation. All these contents were the basis
for us to provide training method of skills in using for chemical pedagogical
and high school students.

CHAPTER 2: PRACTICE OF SKILLS IN USING CHEMICAL LANGUAGE IN CHEMICAL
TEACHING FOR HIGH SCHOOL STUDENTS AND STUDENTS IN MAJOR OF
PEDAGOGICAL CHEMISTRY

2.1. Skill formation and training

Some training measures of skills in using chemical language are to use
some active teaching methods, use some chemical symbols and apply
information technology in chemistry teaching.

2.2. The directional views and training principles of skills in using for
chemical pedagogical and high school students



The directional views on training measures of skills in using chemical
language include the practical standpoint, the system perspective, the positive
teaching view, and the viewpoint on the scientific integration.

2.3. Training of skills in using for high school students

2.3.1 A number of propoased training measures of skills in using
chemical language for high school students

- Selection, development and use of the system of training exercises of
skills in using chemical language.

- Use of a combination of some active teaching methods and techniques to
train skills in using chemical language.

- Development and use of e-learning materials to support training of skills
in using chemical language.

2.3.2. Proposed training protocol of skills in using chemical language
for high schools

Trainina of skills in usina CL for hiah school students
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Diagram 2.1. Training protocol of skills in using chemical language for HSSs

2.3.3. Integration of training protocol and measures of skills in using
chemical language for high school students
2.3.4. Some illustrative lesson plans of training measures of skills in
using chemical language for high school students
- Chapter VI, Grade 10: Unit 40- Overview of the Oxygen Group; Unit 41
- Oxygen; Unit 46 - Practice of Chapter VI.
- Chapter 1V, Grade 11: Unit 25- Organic Chemistry and Organic
Compounds; Unit 26 - Classification and naming of organic compounds; Unit
32 - Practice of the molecular structure of organic compounds.

2.4. Training of skills in using chemical language for chemical pedagogical
students



2.4.1. Proposal of training of skills in using chemical language for
chemical pedagogical students

- Training of skills in using chemical language in study process of
professional modules.

.- Training of skills in using chemical language for chemical pedagogical
students through design and organization of extracurricular activities.

2.4.2. Proposal of training protocol of skills in using chemical language
for chemical pedagogical students

Training of skills in using CL for students
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and CT in the curriculum
(Module: CTT).
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Teaching method in
high schools).
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Diagram 2.3. Training method of skills in using CL for CPSs




2.5. Designing an assessment tool of skills in using chemical language for
high school students and chemical pedagogical students
Table 2.6. The assessment tool of skills in using chemical language

Seq Skills Assessment tool
Skills in using chemical nomenclature

1 | Reading and pronouncing names. OC

2 | Explaining names of substances. OC

3 | Indicating information from names. OC, Test

4 | Naming substances under international nomenclature. | OC, Test

5 | Transferring from names to the formulas, and vice versa. | OC, Test

6 | Using naming method in describing and explaining | BKQS

properties of substances.

7 | Explaining concepts by names. OC, Test
8 | Differentiating different names, using proper names. | OC, Test
Looking up names.
Skills in using chemical terminology
9 | Understand the inner meaning of CTs. OC
10 | Reading and pronouncing CTs. OC
11 | Writing and presenting CTs. OC, Test
12 | Establishing relationships with concepts. OC
13 | Replacing CTs in other terms with equivalent values. OoC
14 | Expressing and analyzing terminology. OC, Test
15 | Converting between terminology and symbols. OC, Test

16 | Looking up terms in documents, dictionaries on the | OC
internet, e-learning materials.

Skills in using chemical symbols
17 | Writing and interpreting chemical symbols, drawings, | OC
diagrams and models.

18 | Writing, analyzing, explaining chemical formulas. OC, Test
19 | Writing equations in full and short form. OC
20 | Analyzing and explaining chemical equations. OC, Test

We set up Observation checklist (OC) to assess the development levels of
some skills in using chemical language with levels: Level 1 - unformation (1
point); Level 2 - forming (2 points); Level 3 - Completed (3 points).

Table 2.7. Description and indicators of development levels of some skills in
using chemical language of high school students

Seq| Skills Development levels
Level 1 Level 2 Level 3
1 | Reading and | Inability to | Reading and | Correctly  reading and
pronouncing | read, pronouncing pronouncing names, from
names pronounce | correctly some | names ability to infer
pronounce names. simple names. | formulas and necessary
information. Using




reasonable sound volume,
and intonation.

Explaining Inability to | Only explaining | Explaining names of
names of | explain simple names, | substances,
substances names of | undistinguishing | distinguishing and using
substances. | between names in specific cases
different names | in a reasonable way.
Indicating Inability to | Only finding a| From names, indicating
information find the | little selected information
from names information | information or | needed and reasonably
from names | information using that information
found from | to solve the practical
incorrect names | problems.
Naming Inability  to | Only giving | Accurately identifying
substances call names of | international international names of
under substances names of some | substances, reasonably
international | under simple using international
nomenclature | Nternational | ¢ hoiances, names in specific cases.

nomenclature
or being
confused with
other names.

Converting
from names to

Inability to
convert from

Only converting
simple names to

Converting names to
formulas and vice versa.

formulas, and | names to | formulas  and | reasonably using names,
vice versa formulas and | vice versa. formulas when
vice versa. expressing a chemical

Issue.

' ' Inability to | Usin artial | Usin correct and
Jsing _naming use ngming corre%tnesg scientific - naming,  in
method in : : describing and explaining
describi 4 | method  in| naming method | proherties of - substances.
escribing and | describing | in  describing | Apility to choose the most
explaining and and explaining | appropriate naming when
properties of | explaining properties of | describing and explaining
substances properties of | simple properties of substances.

substances | substances
Explaining Unabilitytouse | Using  partial | Correctly using  naming
concepts by | names  when | accurateness of | when explaining concepts.
names explaining names when | Ability to choose the most
concepts by explaining appropriate naming, when
names concepts explaining concepts

i iati Unability to | Abilit to | Ability to differentiate all
D_|fferent|at|ng differen%/iate d_iffergntiate ] namir?/g_methods, ability to
different different | simple naming, appropriately use naming
names, using | Names, using | Unability 0 | in specific cases. Ability to

’ improper differentiate compare difference in the
proper names. naml_n_(%. complex naming, | naming. Ability to lookup
Looking up | Inability  to | reasonable use of | names of substances

find names of namln? methods.
names. substances Only Tooking up
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names of simple

substances

9 | Understanding | Inability to | Ability to | Ability to understand the
the inner | understand | understand  the | inner meaning of simple
meaning  of [the  inner | inner meaning of | and complex CTs.

CTs meaning of | Simple CTs.
CTs Ability to
understand
partially the inner
meaning of
complex CTs

10 | Reading and | Inability to | Ability to read | Correctly reading and
pronouncing | read and | and pronounce | pronouncing CTs. From
CTs pronounce simple CTs. | CTs, able to infer the

CTs. Ability to | needed s information .
reasonably use | Reasonably using
volume, and | volume, and intonation
intonation

11 | Writing and | Inability to | Ability to write | Ability to write and
presenting write  and | and present | present  CTs. Writing
CTs present simple CTs. |style is  correct and

simple CTs | Writing style is | presented carefully,
not correct. cleanly and beautifully

12 | Establishing Inability to | Ability to | Ability to  establish
relationships | establish establish relationships with simple
with concepts | relationships | relationships and complex concepts

with with simple

concepts concepts

13 | Replacing CTs | Inability to | Only ability to | Ability to replace CTs in
in other terms | replace CTs | replace  simple | other terms with
with in other | CTs in other | equivalent values. Able to
equivalent terms  with | terms with | compare the inner
values equivalent | eduivalent meaning of different

values values.Mistaken | CTs, Able to choose the
or unable replace | most appropriate
S\zmplex mi:; explanation with
different practical situation
interpretations.

14 | Expressing Inability to | Ability to | Ability  to express
and analyzing | express and | express and | accurately and analyze
terminology analyze analyze simple | terminology Able to

terminology | terminology compare different

expressions and analysis
of the same terminology.
Appropriate  use  of
expressions of
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terminology in specific
contexts.

15 | Converting Inability to | Only ability to | Ability to convert
between convert convert between | accurately from simple
terminology between simple terminology and symbols
and symbols terminology | terminology and | to complex ones. Able to

and symbols | symbols know the most simple
and effective conversion
options.

16 | Looking  up | Inability to | Only ability to | Ability to choose
terminology lookup lookup methods to lookup the
in documents, | terminology | terminology in | quickest and  most
dictionaries on | in documents, | documents, accurate  terminology.
the internet, e- | dictionaries | dictionaries Finding reliable and
learning on the censored search sources.
materials Internet,  e- Ability to change lookup

learning
: tools when needed.
materials

17 | Writing and | Inability to | Ability to write | Ability to write
interpreting | write  and | and interpret | accurately and interpret
chemical interpret chemical chemical symbols,
symbols, chemical symbols, drawings, diagrams and
drawings, symbols, drawings, models. Use methods of
diagrams and | drawings, diagrams  and short, accurate, effective
models. diagrams gOdels simply. and aesthetic writing and

omplex  cases i
and models. |, .. often | €XPlanations.
denoted wrongly
or inaccurately.

18 | Writing, Inability to | Ability to write | Ability to write
analyzing and | write, and interpret | correctly, analyze
explaining analyze partial clearly and scientifically,
chemical exactly and | correctness of | explain fully and
formulas explain chemical concisely chemical

correctly formulas formulas
chemical
formulas

19 | Writing Inability to | Only ability to| Ability to write fully,
equations  in | write write  one a | scientifically and
full and short | equations in | form of | accurately ~ forms of
form full and | equation or | equations.  Ability to

short form different forms |select the  optimal
of simple | writing when solving
equations . practical problems.

20 | Analyzing and | Inability to | Ability to analyze | Ability to analyze and
explaining analyze and | and explain | explain completely and

12




chemical
equations

explain
chemical
equations

incompletely
chemical
equations

shortly
chemical equations

Table 2.8. Description and indicators of development levels of some skills in
using chemical language of chemical pedagogical students

Seq Skills Development levels
Level 1 Level 2 Level 3

1 |Reading and|Reading  and aCr?Jrecg%néﬁﬁgiﬂg Ability to instruct
pronouncing | pronouncing names, __ from students to read,
names correctly some | names ability to | and pronounce

simple names. 'nr;fcegssg?;m‘“as and | correctly all names
information. Using | N the  textbook.
reasonable sound | Using reasonable
volume, and | sound volume, and
intonation. intonation when
giving lectures.

2 | Explaining Explaining Explaining names | Explaining names
names of | simple names, | of substances, | of substances,
substances undistinguishing | distinguishing and | instruct students to

between using names in | use different
different names | specific cases in a | naming of
reasonable way. particular cases.

3 | Indicating Only finding a|From names, | Instructing students
inf ti litt] indicating selected | naming rules and
Information nttle information needed | then finding out the
from names information  or | and reasonably | necessary

information ys#ng _ that | information  from
information to | names.
found from | solve the practical
incorrect names | problems.
4 | Naming Only giving | Accurately Instructing students
. : identifying to name substances
substances International international under international
under names of some | names of | nomenclature  and
international | simple substan(t:)?s, . rﬁasonably using
reasonably using | these names
nomenclature | substances. international | properly to match
names in specific | practical
cases. requirements
5 | Converting Only converting | Converting from | Instructing stuc]lents
. names to|to convert rom
from names to | from  simple | formylas and vice | names of substances
formulas, and | names to | versa. reasonably | to formulas and vice
vice versa formulas and | using names, | versa. Ablllty to use
: formulas  when | names and formulas
VIce versa. expressing a | when expressing a
chemical Issue. | scientific issue

6 |Using naming | Using  partial | UsIn _fqorrect and Instrlfctlng students

: scientific naming, | to select appropriate
method in | correctness in describing and | naming, when
describing and | naming method | explaining describing and
explaining in_ describing | Properties of | explaining
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properties of | and explaining | Substances. properties of
substances p_roperties of ﬁg'“ty -to Ch%%%% substances.
simple appropriate
substances naming  when
describing  and
explaining
properties of
substances.
7 | Explaining Using partial | Correctly using [ Instructing  students
t b t £ | naming. when | to
concepts y | accuraleness o6 | explaining | use correctly when
names names when | concepts.” Ability | explaining concepts
explaining to tchoose _trEe
most appropriate
concepts namir]g,pp R hen
explaining
ADIIty t ,%?bnfetyets fo|l i d
i inti DI i (0] 1l 0 | Instructin stuaents
8 5.}?”6”:'&“”9 differentiate . | differentiate  all | to ifferentiate
Imrerent | simple. naming, | naming  methods, | different naming
names, using gff‘?b'“t.t O | ability™ to | methods of
proper names. Cé)n']eglegxlae appr_oprlately use SUbStanceS when
Looking up | naming naming In | searching
reasonable use | SPecific  cases.
names. of naming blllty to
methods. Only | cOmpare
looking . up | difference in the
names of simple | naming.  Ability
substances to lookup names
ADIIT { %belIJbstances U h
i ity 0 it to | Usin the
o #}nderstar_\dlng underStand the under%/tand_ the exprg_ssion of inner
€ INNer pinner meaning | inner meaning of | meaning of CTs in
meaning  of %bi?iltmple CTtSo' simple and | teaching
CTs {nderdtand complex CTs.
partially the
inner “meaning
Ay fo. reat iy read d
' Ility to read | Correctly reading | Instructing students
10 |Reading and and }l)ronounce and ron>:)uncing to rea?d and
pronouncing simple CTs P 9
A F | CTs. From CTs, | pronounce CTs.
CTs Ability , .
toreasonably use | able to infer the Rreasonably using
volume, and | needed s volume, and
intonation information . intonation when
Rreasonably reading and
using volume, pronouncing CTs
and Intonation -
1| Wriing | and | AGiiy 0 e i 1 R0 62t i
- : [
presenting a_nd present Writllang style is|and on board with
CTs simple CTS. | correct and | correct writing style
Writing style is | presented in careful clean and
incorrect. carefully, cleanly | beautiful.Instructing
and beautifully students to write
and present CTSs.
12 | Establishing Ability to | Ability to | Ability to  use
relationships | establish establish relationships ~ with

14




with concepts

relationships

relationships with

concepts in

with simple | simple and | teaching. Instructing
concepts complex concepts | students to  use
relationships  with
concepts
13 | Replacing CTs | Only ability to | Ability to replace | Ability to use CTs
in other terms | replace simple | CTs in  other | with equivalent
with CTs in other |terms with | values in specific
equivalent terms with | equivalent values. | teaching cases.
values equivalent Able to compare | Instructing students
values.Mistaken | the inner meaning | to replace CTs in
or unable | of different CTs. | other terms  with
replace Ability to choose | equivalent values.
complex  CTs | the most | Ability to use
with many | appropriate explanations of
different explanation with | different terms best
interpretations. | practical situation | suited to practical
circumstances when
. teaching practices.
14 | Expressing Ability to | Ability t0 express | apility to express
: accurately  and
and analyzing | express and analyze and analyze
terminology analyze simple | terminology . | accurately and
terminology Ability to compare | scientifically
different terminol
expressions and | ‘€rminology.
analysis of the | Instructing students
?grrpn%nology 0 CXPIESS
Aippropriat_e' use | reasonably _
of expressions of | terminology in
terminology  in | specific contexts.
specific contexts.
15 Converting On|y ab|||ty to Abllltyt tIO CO?Vert Abllltyt ItO CO?Vert
- accurately  from | accurately ~ from
between convert  simple | gjmple simple términology
terminology terminology and | terminology and |and symbols 1o
and symbols | symbols symbols to | complex ones.
complex  ones. | Ability to select the
Ability to know | simplést and most
the most simple | effective way of
and _ effective | conversion.
conversion Instructing  students
options. to convert and
select  conversion
way of terminology
and symbols
16 | Looking  up | Only ability to | Ability to choose | Ability to  use
terminology lookup methods to | different ways to
in documents, | terminology in | lookup the | look up different
dictionaries on | documents, quickest and most | terminology
the internet, e- | dictionaries accurate effectively in

15




learning terminology. teaching. Instructing
materials Finding reliable | students to use
and censored | documents,
search  sources. | dictionaries, internet,
Ability to change | E-learing materials to
lookup tools | lookup terminology
when needed. serving learning.

17 | Writing and | Ability to write | Ability to write | Ability to  use
interpreting and interpret | accurately  and | scientific  writing
chemical chemical interpret chemical | associated with
symbols, symbols, symbols, interpretation of
drawings, drawings, drawings, chemical symbols,
diagrams and | diagrams  and | diagrams and | drawings, diagrams
models. models simply. | models. Use | and modeling with

Complex cases | methods of short, | accuracy and
were often | accurate, pedantry in
denoted effective and | teaching.

wrongly or | aesthetic writing

inaccurately. and explanations.

18 | Writing, Ability to write | Ability to write | Instructing students
analyzing and | and interpret | correctly, analyze | to write, analyze
explaining partial clearly and | and explain
chemical correctness  of | scientifically, concisely chemical
formulas chemical explain fully and | formulas.

formulas. concisely chemical
formulas.

19 | Writing Only ability to | Ability to write | Instructing students
equations in |write  one a| fully, to write equations of
full and short | form of | scientifically and | chemical reactions
form equation or | accurately forms | under different forms

different forms | of equations. | and to select the

of simple | Ability to select | most optimal and

equations. the optimal | scientific writing
writing when | way, when dealing
solving practical | with practical issues.
problems.

20 | Analyzing and | Ability to | Ability to analyze | Instructing students
explaining analyze and | and explain | to  analyze and
chemical explain completely and | explain  concisely
equations incompletely shortly and scientifically.

chemical chemical chemical equations
equations. equations .

Table 2.9. Observation checklist of development levels of
some skills in using chemical language

16




Full name of teacher evaluating..............cc......... School:.....occeeceee
Full name of student...............ccccccevvveriiiicincnnnnns Class:......ccccoovvviviiiiiiiieennn,
Levels of development
Seq Skills Level 1 Level 2 Level 3
(1 point) | (2 points) | (3 points)
1 | Reading and pronouncing names
2 | Explaining names of substances
3 | Indicating information from names
4 | Naming substances under international
nomenclature
5 | Transferring from names to formulas, vice versa
6 |Using naming method In describing and
explaining properties of substances
7 | Explaining concepts by names
8 | Differentiating different names, using
proper names. Looking up names.
9 | Understand the inner meaning of CTs
10 | Reading and pronouncing CTs
11 | Writing and presenting CTs
12 | Establishing relationships with concepts
13 | Replacing CTs in other terms with equivalent values
14 | Expressing and analyzing terminology
15 | Converting between terminology and symbols
16 | Looking up terms in documents, dictionaries
on the internet, e-learning materials
17 | Writing and interpreting chemical symbols,
drawings, diagrams and models.
18 | Writing, analyzing, explaining chemical formulas
19 | Writing equations in full and short form
20 | Analyzing and explaining chemical equations

SUBCONCLUSION OF CHAPTER 2

In this chapter, we have analyze knowledge contents and skills in using

chemical language in the high school curriculum. This is the basis for

developing training methods of skills in using chemical language in the teaching
of chemistry for high school and chemical pedagogical students.

From the knowledge contents and skills in using chemical language to

combination with the theoretical basis and practices studied in Chapter 1, we
have proposed three training methods of skills in using chemical language for
high school students. They include selection, development and use of the
system of exercises; use of combination of some active teaching methods and
techniques; Application of information technology. We have developed the
training protocol of skills in using chemical language for high school students.
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through 3 stages, 7 steps, integrated the protocol with the training measures
and illustrated by 6 lesson plans. The training protocol of skills in using
chemical language for chemical pedagogical students including 3 stages, 9 steps
has been proposed. E-learning materials training support of skills including a
website and a chemical software have been designed and developed.

We have designed a set of evaluation tool of skills in using chemical
language through Observation checklist and test system

CHAPTER 3. THE PEDAGOGICAL EXPERIMENT
3.1. The purpose of the pedagogical experiment

Purposes of implementation of the pedagogical experiment are to affirm
the correctness and necessity of the research work and to assess scientific and
practical aspects of training of skills in using chemical language for students in
high school and chemistry pedagogical students. This will contribute to
improvement the teaching quality of chemistry in high schools and work of
teacher training at universities in education.

3.2. Missions of the pedagogical experiment

- To determine methods to organize the examination and evaluation of
training results of skills in using chemical language.

- To analyze the qualitative and quantitative results. From the results
obtained, it will adjust, supply, finalize and determine conditions to ensure the
feasibility and applying ability of measures, process training into practice.

- To prove the correctness of the scientific hypothesis, the feasibility of the
method and the training process of chemical language.

3.3. Contents and methods to carry out the pedagogical experiments
3.3.1. Contents and methods to carry out pedagogical experiments to train skills
in using chemical language for high school students.

Table 3.1. Subject of the pedagogical experiment in high schools

Ord Control |Experiment |Experim Shool
High SchoollProvinc "G radd No. [Gradd No. | &M Year Teachers
e Round
1 Thai Thai 10A1 |36 [10A2 |37 |RoundEx | 2013-2014 | Tran Thi Hue
Nguyen Nguyen 11A3 |35 [11A4 |35 |Round1 | 2014-2015 | Nguyen Thi Ha Thanh
High School 11A2 |36 [11A4 |36 | Round2 | 2015-2016 | Nguyen Thi Ha Thanh

2 | Vo Nhai Thai  [10A1 |28 [10A3 |28 | RoundEx | 2013-2014 | Tran Thi Minh

Nguyen 11A2 |29 [11A4 |30 | Round 1 | 2014-2015 | Nguyen Thi Ha

11A3 |29 [12A4 |29 | Round 2 | 2015-2016 | Nguyen Thi Ha

3 | DaiTu Thai  [10A3 |38 [10A4 |38 |RoundEx | 2013-2014 | Tran Duc Cuong

High School | Nguyen 11A1 |40 [11A2 | 40 | Round 1 | 2014-2015 | Nguyen Thi Lan
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11A2 |39 [11A4 |39 | Round?2 | 2015-2016 | Nguyen Thi Lan
4 | DongHy | Thai [10A3 |48 [10A4 |49 |RoundEx | 2013-2014 | Ngo Lan Anh
High School | Nguyen 111A1 | 47 [11A2 |47 |Round 1 | 2014-2015 | Ngo Lan Anh
11A2 46 [11A4 |50 | Round 2 | 2015-2016 | Ngo Lan Anh
5 | Nam Thai [10A2 |44 [10A3 |45 | RoundEx | 2013-2014 | Ha VVan Thuy
DuyenHa | Binh [11A1 |46 [11A4 |46 | Roundl1 | 2014-2015 | Ha Van Thuy
High School 11A3 |44 [11A4 | 47 | Round 2 | 2015-2016 | Ha Van Thuy
6 | Hon Gai Quang [10B1 |42 [10B2 |42 |RoundEx | 2013-2014 | Nguyen Manh Truong
High School | Ninh  [11B3 |41 [11B4 |42 | Round 1 | 2014-2015 | Nguyen Manh Truong
11B2 |43 [12B4 | 41 | Round 2 | 2015-2016 | Nguyen Manh Truong
7 | LuongSon | Hoa [10A3 |40 [10A4 |39 |RoundEx | 2013-2014 | Pham Thi Hoa
Binh  11A2 [38 [11A1 [39 | Round 1 | 2014-2015 | Pham Thi Hoa
11A4 |40 [11A1 |38 | Round2 | 2015-2016 | Pham Thi Hoa
8 | Bac Giang | Bac  [10Math | 35 [10Bio.| 35 | RoundEx | 2013-2014 | Nguyen Huu Trung
Gifted High| Giang [11Math | 35 [11Phy.| 35 | Round 1 | 2014-2015 | Nguyen Huu Trung
School 11Bio. |36 [11Phy.| 34 | Round 2 | 2015-2016 | Pham Van Chuc
9 | Tay Ho Ha 10A1 |39 [10A2 |42 |RoundEx | 2013-2014 | Le Thi Hong Nhung
High School| Noi  11A3 |40 [11A4 |42 | Round 1 | 2014-2015 | Le Thi Hong Nhung
11A4 42 [11A2 | 40 | Round 2 | 2015-2016 | Le Thi Hong Nhung
10 | Le Quy Khanh [10Math | 35 [10 Bio.| 34 | RoundEx | 2013-2014 | Do Huu Duc
DonHigh | Hoa [11Math |35 [11Phy.| 33 | Round1l | 2014-2015 | Nguyen Anh Khoa
School 11Physics| 34 [12Bio. | 33 | Round 2 | 2015-2016 | Nguyen Anh Khoa

3.3.2. Contents and methods to carry out the pedagogical experiment
to train skills in using chemical language for students in major of
pedagogical chemistry.

The pedagogical experiment was carried out at University of Education -
Thai Nguyen University and Ho Chi Minh University of Education
3.4. Results of the pedagogical experiment

3.4.1. Methods of aanalysis, processing and evaluation on results of the
pedagogical experiment

3.4.2. Results of the pedagogical experiment on training of chemical
language for high school students
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Diagram 3.1. Cumulative and aggregate line of
4 tests of students - exploration pedagogic
experiment

Diagram 3.3. Aggregate results of assessment on
skills in using chemical language of students -
exploration pedagogic experiment
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* Analysis of results of pedagogic experiment with high school students

A. Qualitative analysis of experimental results

In the pedagogical experimental sessions, in order to have foundations for
qualitative assessment, we were based on 3 foundations: minutes of teaching
attendance and interviews of teachers and students.

B. Quantitative analysis of experimental results

The quantitative analysis of results of all tests and observation checklist
showed that the learning quality of experimental classes was higher than that
of control classes. This demonstrates that the training of skills in using chemical
language has impacted on the overall cognitive process. Training of skills in
using chemical language will increase the teaching quality in chemistry
3.4.3. Results of the pedagogical experiment on training of skills in using
chemical language for chemical pedagogical students
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* Analysis of results of pedagogic experiment with chemical pedagogical students

A. Qualitative analysis of experimental results

We were based on 2 foundations for qualitative assessment: interviews of
teachers and students.

B. Quantitative analysis of experimental results

The quantitative analysis of results of tests showed that skills in using
chemical language of experimental classes was higher than those of control
classes. This demonstrates that the training has impacted on the overall
cognitive process of students. Training of skills in using chemical language will
support teaching skills for in chemical pedagogical students in the future.

SUBCONCLUSION OF CHAPTER 3

We have presented objectives, tasks, preparatory work, implementation
process, analysis of qualitative and quantitative results of the experimental
rounds from which there was the effective assessment and confirmation of the
feasibility of training method of skills in using chemical language as proposed.

The experiment results showed that the training method is feasible and has
an enhanced effect of skills in using chemical language for chemical
pedagogical and high school students and contributes to improvement the
training quality of teachers in universities of education and the teaching quality
of chemistry in high schools.

The use of E-learning materials has yielded positive results for the
purpose of training. Students were excited in training process of skills in
using chemical language. E-learning materials were simple, highly
compatible and suitable for users.

The training methods of skills in using chemical language are very necessary
and suitable for the practical teaching of chemistry in our country.

CONCLUSIONS AND RECOMMENDATIONS
I. CONCLUSIONS
The objectives and tasks set out in the dissertation have been fulfilled and
expressed with the following contents:
1. Through the study of relevant theoretical issues, the research work has
contributed to the clarification of contents and roles of skills in using chemical
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language in perception and in the teaching of chemistry. This issue has not yet
been paid sufficient attention by many scientists. The research process has also
shown that there was a clear correlation between the level of chemistry
perception and that of skills in using language in general and chemical language
in particular. Skills in using chemical language were as a bridge and has played
a decisive role in the training quality.

2. The research results have reflected the real situation of existing problems
and difficulties in training of skills in using chemical language for chemical
pedagogical and high school students and have pointed out the relationship
between these difficulties and the quality of chemistry teaching and learning in
universities of education and high schools.

Survey data of the dissertation have reflected the general situation of the
training work of teachers of universities of education and that of the teaching
of chemistry in high schools.

3. From the results of theoretical and practical studies, we have proposed
three training methods of skills in using chemical language for high school
students. They include selection, development and use of the system of
exercises; use of combination of some active teaching methods and techniques;
application of information technology. The training protocol has 3 stages, 7
steps. The training protocol of skills in using chemical language for chemical
pedagogical students including 3 stages, 9 steps has been proposed

4. Some E-learning materials have been developed to apply in training
method of skills in using chemical language.

5. The proposed solutions are highly feasible because teachers and students
are easy to implement. There was a positive impact from the results on
improving the teaching quality of chemistry in high schools and the training
quality of teachers at universities of education.

6. The pedagogical experimental work has meticulously conducted with a
large work volume in 4 school years on chemical pedagogical and high school
students and has proven to be feasible of the training method of skills in using
chemical language in the teaching of chemistry. The dissertation’s proposals
have been used in the training program at the Faculty of Chemistry, University
of Education - Thai Nguyen University.

1. RECOMMENDATIONS

1. Chemical language are expressed in all chemical contents. Therefore, it
iIs not only professional modules responsible for training of skills in using
chemical language for students, but also basic modules in the study process
need to pay attention to training this skills for students. All teachers in major of
physics, chemistry, biology, and geography should be interested in skills in
using chemical language.

2. Some skills in wusing chemical language should be trained
interdisciplines for high school students. The subject of chemical language
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must be a compulsory subject in the framework of training program of bachelor
of education in chemistry

3. When a set of new textbook of high school is developed, it is necessary
to unify the contents related to chemical language among the natural sciences.
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