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ABSTRACT: The chemistry has the academic system in which a concept is jointly developed into the single strain, so the
contents of the chemistry I-II of the high school are very important in the connection of the general chemistry in the university.
At this moment, it is possible for high school graduates to be accepted into science or engineering majors without taking the
chemistry II. These the highest intensive election subject cause problems of differences in level of understanding and difficult
of quality educations. In this study, we have analyzed similarity between the contents of the chemistry I-II and the general
chemistry. We also analyzed the cognition level of students without taking the chemistry II in understanding the general chem-
istry level classes. We found that the high school level chemistry I and II introduced about 27% and 62% of the essential
concepts required for the general chemistry, respectively. In a case of M university in Chonnam, about 70% of students in
the general chemistry classes have no exposure to the chemistry II in their high schools, causing difficulty of understanding
new subjects due to their insufficient concepts for classes. The lack of knowledge caused lowering of learning achievement
and decrease of interests in chemistry.
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Table 1. List of high school ‘Chemistry I and II” Textbooks

Author Publisher Year
Yun, Yong et al. Kyohaksa Inc. 2004
Yeo, Sang In ef al. Jihaksa Inc. 2004
Suh, Jung Ssang et al. Geumseoung Inc. 2003
Lee, Deuk Hwan ef al. Daehan Textbook Co. 2003
Kim, Hee Jun et al. Chunjae Edu. Co. 2003

Woo, Kyu Hwan et al.  Jungangkyoyuk Research Center 2003
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Table 2. List of ‘General Chemistry’ Textbooks

Author Title Edition Year Publisher
Oxtoby et al. Principles of Modern Chemistry 6th 2008 SciPlus
Chang, R. General Chemistry Sth 2008 Free Academy
Ebbing, D. D. General Chemistry 4th 1998 KyoboBook
Corwin, C. H. Introductory Chemistry 4th 2006 Tamgudang
Hein et al. Foundation of College Chemistry 12th 2009 Free Academy
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Table 3. Classification of High School Chemistry I and II into Chemistry Concepts of General Chemistry
Contents General Chemistry Chemistry 1 Chemistry 11
1. Introduction Classification of Matters, Measurement - - -
2. Atoms, Atoms, Molecules, Tons 1-2 Tons
Molecules, Atomic Number, Isotopes 7 2 H:{ z{) On?iec ll\cl)lfr?beeflt\?;l;s Number 3
Ions Chemical Formulas, Naming Compounds >
3. Mass relationship ~ Atomic Mass, Avogadro’s Number, Mol
in chemical Empirical Formulas 6 1 I-1 Atomic Mass, Avogadro's Number, Mol 3
reactions Chemical Reactions, Limiting Reagents I-2 Chemical Reactions
Boyle, Charles, Gay-Luissac 1-2 Boyle, Charles 3 1-1 Boyle, Charles, Gay-Luissac 3
4. Gases The Ideal Gas Equation 7 I-1 The Ideal Gas Equation 1
: Dalton’s Law of Partial pressures 1 1-1 Partial pressures 1
Diffusion, effusion 1-2 Diffusion 1-1 Diffusion 1
3. Structure Bohr’s Theory of the Hydrogen Atom 1I-1 Bohr, Quantum numbers
of Atoms Quantum numbers, Atomic Orbitals, 4 1I-1 Atomic Orbitals, Electron 4
Electron Configuration Configuration
Periodic Classification of the Elements I-3 Periodic Table 1I-1 Periodic Classification of the Elements
lonization Energy ! 1I-1 Ionization Ener,
- Periodic Variation in Chemical Properties - nergy
6. Periodic Table - 6 1I-1 Atomic Radius 6
Electron Affinity ;
Variation in Chemical Properties of the 13 Alkali metal 1 Hj Eﬁfgﬁg ﬁ‘r gir:;t);es
Representative Elements P
Lewis Structure 11-2 Lewis 1
7. Chemical ITonic bond, Covalent bond 1-1 Water Lewis Structure 1 1I-2 Ionic bond, Covalent bond 2
b;)n dino 1 Electronegativity 6 1I-1 Electronegativity 1
2 Resonance I-1 Resonance 1
Bond Enthalpy 1I-1 Enthalpy 1
8. Chemical Binelasmoment . 11-2 VSEPR I
bonding II Atomic Orbital, Molecualr Orbital 1I-2 Dipole moment !
Van der Waals Force 11-2 Van der Waals Force
P Hydrogen Bond 1I-2 Hydrogen Bond
9. Solid Liquid MBP, BP, Vapor Pressure 8 I-1 Hydrogen Bond 1 1-1 MP, BP, Vapor Pressure 7
Phase Diagram, Critical Temp. Press. I-1 Phase Equilibrium, Triple point
Solubility 1-2 Solubility of Solid, Gas
10. Solution Molarity, Molality 4 1-1 Solubility 1 1-2 Molarity, Molality 4
Colligative Properties 1-2 Colligative Properties
The Rate Law i
- . I1I-2 The rate of Reaction
A First-Order, Second-Order, Half-Life L . 2
11. Kinetics Activation Energy, Catalysis 8 III-2 Activation Energy, Catalysis 5
Reaction Mechanism, Intermediate
12. Chmical The Concept Equilibrium I-3 The Concept Equilibrium
Equilibrium Equilibrium Constant 4 11I-3 Equilibrium Constant 4
q Factor of Equilibrium, Le Chatelier 11I-3 Factor of Equilibrium
Arrhenius, Br®nsted, Lewis 1114 Arrhenius, Br®nsted
. Kw, pH, pOH, Ka, Ky . 1114 Kw, pH, pOH, Ka, K
13. Acids and Bases  Strength of Acids, Titrations, 13 I-1 pH, acid, base 2 W ptl, pUH, b 11
. 11I-4 Titrations
Buffer Solution, pKa, 111-4 Buffer Solution
Handerson-Hasselbach
Enthalpy, Entropy
14. Thermo . [1I-1 Enthalpy
Chemistry The Law of Thermodynamics 4 III-1 The Law of Hess, Heat of Reaction 2
Gibbs Free Energy
Oxidation-Reduction Reactions I-3 Oxidation, Reduction 1 1II-5 Oxidation, Reduction
15. Oxidation-Reduc- Galvanic cells 1I-5 Galvanic cells
tion Electrochemist Standard Reduction Potentials 8 1 I1I-5 Standard Reduction Potentials 7
Y Nernst eq. Batteries, Corrosion, 1-3 Corrosion, Protection 1 1I1-5 Batteries, Corrosion, Protection,
Protection, Electrolysis I-1 Electrolysis Electrolysis
16. Coordination Transition Metals
Compounds Ligand, Coordination Compounds, 6 11-2. Coordination bond 2
P Naming, Structure, Crystal Field theory
Nuclear Reactions, Nuclear Stability
17. Nuclear Chemistry Radioactive isotopes 5

Nuclear Fission, Nuclear Fusion

18. Organic Chemistry

Alkane, Alkene, Alkyne

Aromatic Hydrocarbons, Functional Groups

11-1Alkane, Alkene, Alkyne
10 Aromatic Hydrocarbons, 8
Functional Groups

19. Polymers

Monomer, Polymer
Proteins, Amino acids
Nucleic Acids, DNA, RNA

7 11-1 Plastics, Nylon 5
II-1Natural Polymer

Total

117 31 (26.5%)

72 (61.5%) / 72 (75.8%)
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Table 4. Relationship of General Chemistry with High School Chemistry I, 11

Chemistry [ Chemistry 11
0% 1~35 36~70 71%~ 0% 1~35 36~70 71%~
1. Introduction - - - - - - - -
2. Atoms, Molecules, Ions . @) . . . . @)
3. Mass relationship in chemical reactions : O : . . . O
4. Gases : : O
5. Structure of Atoms O
6. Periodic Table : O
7. Chemical bonding I : O
8. Chemical bonding 11 O : : : : : O
9. Solid, Liquid . @)
10. Solution : O
11. Kinetics O : : : : : O
12. Chmical Equilibrium O : : : : : : O
13. Acids and Bases . O : . . . . O
14. Thermo Chemistry O : . . . . O
15. Oxidation-Reduction,Electrochemistry : O : . . . . O
16. Coordination Compounds O : : : : O
17. Nuclear Chemistry O
18. Organic Chemistry : : O

General Chemistry Contents

0 O OO

O O

19. Polymers : : O
Total (18) 7 8 3 0

wi O O O

Table 5. Class Hours compare with General Chemistry and High School Chemistry (unit: class hours)

General Chemistry Chemistry I Chemistry I1
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. Introduction 1 3
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. Atoms, Molecules, Ions
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. Solid, Liquid

10. Solution
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16. Coordination Compounds
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18. Organic Chemistry
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Table 6. Comparison of Academic Grades of General Chemistry According to the Accomplishment of High School Chemistry Subject
(unit: number of students)

Subject Grade )+ A0 B* BO c o D" DO F o Total (%)
Common Science (27.3%) (6?3) (6?3) (2?1) (168.7) (126.5) (11.6) (2})(.)8) (126.5) (8%3) (140%)
Chemistry 1 (42.0%) (113(.)5) (9?5) (13.2) (129.2) (116?2) (129) (9?5) (6?8) (5%4) (17040)
Chemistry 11 307 %) (217§S) (I 27) (7%4) (1 16.1) (1370) (9?3) (9?3) (3%7) (1?9) (15040)
Total (100%) (125?9) (1:)?8) (f;.z(t)) (123%1) (1352) (123?1) (122?5) (7131) (5?1) (}(7)8)
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Table 7. Difference of Students' Difficulty Between General Chemistry and High School Chemistry According to the High School Majors

(unit: number of students)

Differency No. 1 No. 2
Departments Very Easy Easy
Liberal Arts - -
Natural Sciences 1 21
Technical, Commercial - -
Total 1(0.6) 21(11.9)

No. 5 Total
Very Difficult (%)
6 25
4 129
8 22
18(10.2) 176(100)
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Table 8. Classification of Freshmen’s Feeling for General Chemistry After the Semester According to the High School Majors
(unit: number of students)

Feelin No. 1 No. 2 No. 3 No. 4 Total
Department g start: good bad good bad %)
cpartments end: better good bad worse o
Liberal Arts - 6 11 8 25
Natural Sciences 26 52 39 12 129
Technical, Commercial 1 12 1 8 22
Total 27(15.3) 70(39.8) 51(29.0) 28(15.9) 176(100)
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Table 9. Students' Factors Affecting Students' Difficulty in Studying Chemistry
(unit: number of students)

Students' Factors Affecting Students' Difficulty to Study Chemistry

indifference i?sufﬁcient application solvea - reading memory understanding p repar.ation reagent experiment
nowledge problem textbook concept  experiment
Natural Science 39 52 53 50 33 23 61 9 22 11
Renewable Energy 46 48 47 30 25 23 48 1 8 4
Construction 41 34 28 35 23 22 37 1 15 9
Total (%) 126 (71.6)  134(76.1) 128(72.7) 115(65.3) 81(46.0) 68 (38.6) 146 (83.0) 11(6.3) 45(25.6) 24(13.7)
Ranking 4 2 3 5 6 7 1 10 8 9
*5 multiple choice
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