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ABSTRACT 
 

College chemistry II is a basic course for normal college students majoring in science education in 
our university, and it is of practical significance to integrate ideological and political education into 
the teaching of the course to achieve the teaching purpose effectively. Taking the part “reactions of 
alkanes” as a case of teaching design, this paper discussed the teaching design ideas and methods 
of integrating ideological-political elements into the specialized course specifically in the setting of 
the three learning objectives, the introduction of the new lesson, the teaching of the three 
knowledge points, etc., and carried on the teaching reflection. By fully excavating the ideological-
political elements in this course, and integrating the ideological and political education with cases 
related to reactions of alkanes in daily life and production practice into, it can arouse the students' 
attention and thinking, stimulate the students' interest in learning, and enhance the effectiveness of 
students' learning. 
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1. INTRODUCTION 
 

The undergraduate education is the most 
important four years to establish students' world 
view, life view and scientific view, and the course 
with ideological-political element is the same 
direction proceeding of all kinds of courses with 
ideological and political theory courses to form a 
synergistic effect, it guides the students to form 
the correct three views imperceptibly in the 
process of acquiring knowledge and developing 
ability, and show the proper meaning of talent 
cultivation. 
 

Course with ideological-political element is a 
practical exploration of integrating ideological 
and political education into classroom teaching, 
and it is a hot word of the current curriculum 
reform in higher education. Strengthening the 
construction of courses with ideological-political 
elements is also the direction of the correct 
operation of running a university. In the 
“guideline for the construction of ideological and 
political education in colleges and universities” 
issued by the Ministry of Education of China in 
June 2020 [1] and the “work program for 
comprehensively promoting the construction of 
great ideological and political education” issued 
in July 2022 [2], it is emphasized that the 
ideological and political education is a kind of 
comprehensive education, which takes “building 
morality and cultivating people” as the 
fundamental task of education. 
 

In this new situation, colleges and universities 
are actively advancing the ideological and 
political construction of professional courses. For 
example, instructors in fields such as English 
[3,4], mathematics [5], and management [6] have 
been exploring innovative approaches to 
enhance this ideological and political integration 
within professional courses. In addition, teachers 
have also innovated the ideological and political 
education in online courses [7] and online-offline 
blended courses [8] in the current digital age, 
and explored the application of ChatGPT in 
integrating ideology and politics into the courses 
[9]. 
 

College chemistry II is an important professional 
foundation course in the talent cultivation 
program of science education major of Zhejiang 
Foreign Language Institute, which mainly studies 
the content of organic chemistry, so that students 
can master the preparation, structure, properties 

and application of organic compounds, laying a 
good foundation for students to learn the 
following professional courses as well as to be 
qualified for teaching junior high school science 
course and conducting scientific research in the 
future. 
 

The knowledge system of organic chemistry 
contains abundant ideological-political elements, 
the related laws of scientific knowledge, the 
extended profound philosophical thoughts and 
the organic chemists' noble moral sentiments in 
the course can lead the students to set up a 
correct and positive view on the world, life and 
values. Chemistry is closely related to our daily 
life, especially the organic chemistry is closely 
related to our food, clothing, housing and 
transportation. If we combine our daily life and 
use this as a carrier to develop ideological and 
political education, we can not only enliven the 
atmosphere of classroom, stimulate the 
enthusiasm of students, but also enable students 
to learn professional knowledge at the same 
time, the moral quality is also a greater 
improvement. 
 

Most of the published studies on the ideological 
and political education in organic chemistry 
content focus on describing the educational 
elements of the course and its entry points and 
implementation paths in the course teaching [10-
15], while studies on each step of teaching 
design with ideological-political element are 
relatively rare to see published, even published 
cases are also focused on the organic chemist's 
rigorous scientific serious work attitude, noble 
moral sentiments and so on [16-18]. In this 
paper, the fourth section of chapter two alkanes, 
reactions of alkanes, was selected as a case 
study of teaching design of course with 
ideological-political element, specifically 
discussed how to integrate professional courses 
with ideological and political contents in each 
step of teaching design. 
 

2. CHARACTERISTICS OF “REACTIONS 
OF ALKANES” FOR COLLEGE 
CHEMISTRY II 

 

Alkanes, the object of this lesson, are the first 
class of specific organic compounds involved in 
the course. They are also the simplest organic 
compounds in structure and chemical property, 
the content of the textbook is simple, but it is not 
so easy to teach well. 
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Alkanes are the basis of organic compounds, 
and through in-depth understanding of their 
chemical properties, students can better 
understand the basic principles of organic 
chemistry. Moreover, this part of the content is 
closely related to production and life practice, 
with strong applicability and practicability, which 
is conducive to stimulate students' interest in 
learning and desire for knowledge. At the same 
time, it also has a certain degree of theory, which 
is beneficial to inspire students' scientific thinking 
and cultivate the ability of comprehensive 
analysis. 

 
This requires teachers not only to impart 
professional knowledge, but also to make 
students realize the necessity of learning organic 
chemistry and be able to use their knowledge of 
organic chemistry to solve practical problems. It 
is also important to raise students' awareness of 
the organic world and develop their ability to 
study organic chemistry. On this basis, if the 
ideological-political elements of the course can 
be integrated, so that students can learn 
professional knowledge, but also improve the 
comprehensive quality, only thus this lesson can 
be considered a good one. 

 
3. LEARNING OBJECTIVES SETTING 

FOR “REACTIONS OF ALKANES” 
 
The objectives of this lesson are mainly reflected 
in the three aspects of knowledge objectives, 
ability objectives and literacy objectives. 

 
3.1 Knowledge Objectives 
 
The knowledge objectives of this lesson are 
specifically as follows: 

 
(1) Understand the combustion, pyrolysis and 

halogenation reaction of alkanes. 
(2) Understand the mechanism of free radical 

substitution reaction and be able to predict 
the phenomena and results of alkane 
halogenation reaction. 

(3) Be able to list the important applications of 
alkane reactions in social life and 
production. 

 
3.2 Ability Objectives 

 
The ability objectives of this lesson are 
specifically as follows: 
 

(1) Be able to comprehensively analyze the 
chemical reactions of alkanes, to develop 
profoundness and flexibility of thinking, and 
to cultivate the ability of divergent thinking 
and dialectical thinking. 

(2) Be able to use professional knowledge to 
analyze and solve problems related to the 
chemical properties of alkanes in daily life 
and production activities. 

 

3.3 Literacy Objectives 
 
The literacy objectives of this lesson are 
specifically as follows: 
 

(1) Know the safe use of natural gas and 
develop safety awareness. 

(2) Know torch fuel, combustible ice, 
greenhouse gases and carbon emissions, 
and enhance a sense of responsibility for 
protecting the environment and promoting 
sustainable development. 

(3) Know gasoline label number and 
petroleum products, inspire interest, 
stimulate the love for the major. 

 

4. TEACHING METHODOLOGY 
ELABORATION FOR “REACTIONS OF 
ALKANES” 

 
This lesson is taught using multimedia as the 
main method and blackboard writing as the 
supplementary method. 
 
Through the self-built course “college chemistry 
II” on the “Superstar” on-line studying platform, 
the learning space is expanded, students can 
preview before class and review after class. In 
the classroom, thinking is inspired by realistic 
problems, classroom teaching is combined with 
students' life experience. The knowledge of 
chemical reactions of alkanes are explained by 
comprehensive analysis and comparison 
methods, and related reactions are discussed 
from multiple angles to develop students' 
profound and flexible thinking. 
 

5. IDEOLOGICAL AND POLITICAL 
TEACHING CONTENT DESIGN FOR 
“REACTIONS OF ALKANES” 

 

Teaching content of this lesson mainly focus on 
three knowledge points: (1) Combustion of 
alkanes (Fig. 1); (2) Pyrolysis of alkanes (Fig. 2); 
(3) Halogenation reaction of alkanes. 

 



 
 
 
 

Qi and Zhang; Asian J. Educ. Soc. Stud., vol. 50, no. 10, pp. 282-288, 2024; Article no.AJESS.125298 
 
 

 
285 

 

  
 

Fig. 1. Combustion of alkanes (Pictures from the web) 
 

  
 

Fig. 2. Pyrolysis of alkanes (Pictures from the web) 
 

5.1 New Lesson Lead-in 
 
The integration of the ideological and political 
education objectives of this lesson is mainly 
reflected in the cases related to alkane reaction 
in daily life and production practice, so we adopt 
the situational teaching method and select two 
familiar life scenes, (1) using gas, (2) refueling a 
car, as the situational material to lead in. This will 
stimulate students' interest in learning, guide 
students to realize that organic substances can 
be found everywhere around them, understand 
the close connection between organic chemistry 
and life, and make students more deeply realize 
the importance and application value of organic 
chemistry to real life, which will ultimately feed 
back into the classroom knowledge learning. 
 

5.2 The First Knowledge Point: 
Combustion of Alkanes 

 
The teaching design idea is: Through the 
analysis of combustion products, to guide 
students to analyze the problem from multiple 

perspectives, to discuss the environmental 
problems that may be involved in the use and 
mining of alkanes, to guide students to think 
about the role of organic chemistry in 
environmental protection, to improve students' 
ability of learning and analysis, and to inspire 
scientific thinking. At the same time, to cultivate 
students' consciousness of safety, environmental 
protection and sustainable development. 
 
The teaching of this knowledge point is related to 
the first scene above, using gas, to carry out a 
comprehensive analysis of the combustion 
equations. The integration of ideological-political 
elements with the teaching content is embodied 
in the following: Combining the teaching content 
of combustion of alkanes, through the specific 
case of “safe use of natural gas” to cultivate 
students' safety awareness; through the cases of 
“torch fuel and carbon emission” and 
“combustible ice and greenhouse gases” to 
cultivate students' sense of responsibility to 
protect the environment and promote sustainable 
development; through the comprehensive 
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analysis of combustion equations to cultivate 
students' dispersive thinking ability of observing 
well and learning from others. 
 

For example, about the complete combustion of 
alkanes generating CO2, it can be taught that the 
torch fuel of the modern Olympic Games used is 
usually propane, which is inexpensive and easy 
to liquefy at room temperature under pressure, 
making it easy to store in the torch, combustion 
only forms water vapor and carbon dioxide, 
belonging to the clean fuels, in line with the 
concept of “Green Olympics”. At the same time, 
the flame color of propane gas combustion is 
bright yellow, such color makes it easy to identify 
and use for TV broadcasting, news photography 
needs, which also makes propane become the 
first choice of many Olympic torch fuel. However, 
unlike the 2008 Beijing Olympic Games where 
propane was used as the torch fuel, the 2022 
Beijing Winter Olympic Games used hydrogen as 
the torch fuel for the first time. Hydrogen 
produces only water when burned, and does not 
produce carbon dioxide, thus can achieve zero 
carbon emission, which truly embodies the 
principles of green, environmental protection and 
sustainability. 
 

5.3 The Second Knowledge Point: 
Pyrolysis of Alkanes 

 

The teaching design idea is: To let students feel 
the practical application of alkane reactions, to 
guide students to think about the importance of 
alkanes in society and industry, to stimulate 
curiosity, and to be able to connect theoretical 
knowledge with practical applications. 
 

The teaching of this knowledge point is related to 
the second scene above, refueling a car, to 
analyze in the context of petroleum refining, 
pyrolysis, reforming, gasoline octane number and 
gasoline label number, etc. The integration of 
ideological-political elements with the teaching 
content is embodied in the following: Combining 
the teaching content of pyrolysis of alkanes, 
through the case of “gasoline label number and 
gasoline octane number”, students form the 
concept that “organic chemistry originates from 
life and serves the society”, and develop the 
consciousness of applying the relevant 
knowledge and methods learned to analyze and 
solve practical problems, and the ability of 
utilizing the relevant knowledge learned to 
arrange daily life correctly and healthily. 
 

For example, in the eyes of many people, the 
perception of petroleum is gasoline, diesel, 

petroleum energy has nothing to do with them if 
that they do not use gasoline and diesel. In fact, 
the derivatives of petroleum are very rich, 
gasoline and diesel fuel are only two of them, a 
lot of cosmetics, chemical preservatives, 
sunscreen are all applications of petroleum 
products. Gasoline, on the other hand, is a 
mixture that burns in the internal combustion 
engine causing knock or detonation, which will 
reduce the power of the engine and will damage 
the engine. 92, 95, 98 and other gasoline label 
number represents its anti-knock, that is, 
gasoline in the engine is a quiet combustion or 
not, the combustion quiet to what extent, 
expressed by the octane number of gasoline. 
 

5.4 The Third Knowledge Point: 
Halogenation Reaction of Alkanes 

 
Teaching design idea is: Students should think 
the problem from a dialectical point of view, to 
develop students' dialectical thinking ability as 
well as the ability to think from the typical to the 
general. 
 
The teaching of this knowledge point elaborates 
the mechanism of free radical reaction and the 
reactivity of different kinds of H in the structure of 
alkanes through the monochlorination reaction of 
methane. The integration of ideological-political 
elements with the teaching content is embodied 
in the following: Combining with the teaching 
content of halogenation reaction of alkanes, 
through the analysis of the mechanism of the 
chlorination reaction of methane, the students' 
dialectical thinking ability and knowledge transfer 
ability are cultivated. 
 
For example, students can be told that the 
reaction mechanisms are based on hypotheses, 
it will be overturned and corrected. Karl Popper 
(1902-1994), the founder of critical rationalism, 
once said, “If you believe that a theory is the only 
possible theory, it shows that you do not 
understand either the theory or the problem it is 
trying to solve.” Science requires a critical spirit, 
respect for experimental facts without blind 
obedience to authority, and perseverance. 
Through the study of free radical reaction 
mechanism of alkane halogenation, a basic 
learning attitude and values for the subsequent 
comparative study of the electrophilic addition of 
alkenes, the nucleophilic substitution of 
halogenated hydrocarbons, the electrophilic 
substitution of benzene and the nucleophilic 
addition of aldehydes and ketones are 
established. Through the study of the structure, 
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properties and reaction law of alkanes, the 
students can understand the dialectical 
relationship that the structure determines the 
property, and the property reflects the structure. 
 

6. TEACHING REFLECTION FOR 
“REACTIONS OF ALKANES” 

 

In this lesson, we integrate ideological-political 
elements with cases related to alkane reactions 
in daily life and production practice. Combined 
with daily life, the common nouns are 
corresponding to the concrete examples of 
alkane reactions in the classroom, which arouses 
students' attention, thinking and stimulates their 
interest in learning. 
 

The integration of ideological-political elements in 
this lesson increases the interest of knowledge, 
so that students can study for the sake of 
application, and improve the enthusiasm to learn 
this course. When preparing for the lesson, 
teachers should consider the presentation form 
of the ideological and political materials and the 
timing of ideological and political education, and 
grasp the time and make a coordinated plan in 
advance. At the same time, we guide students to 
carry out on-line course with ideological and 
political learning with the help of the expansion 
materials of the self-built course on the 
“Superstar” platform, which can be used to 
supplement the classroom content and 
summarize the course to enhance the learning 
effect of the students. 
 

In addition, the content of this lesson is simple 
and easy to understand, but it can also be guided 
by academic research in future teaching. For 
example, looking up the latest research progress 
in alkanes, which can make this course more 
thoughtful, and at the same time, enhance the 
students' ability of information retrieval and 
comprehensive analysis, and cultivate the 
students' independent thinking and innovative 
consciousness in the field of organic chemistry. 
 

7. CONCLUSION 
 

The focus and keynote of ideological and political 
education in class is still the course, the course 
bears ideological and political load. The above 
teaching cases of the integration of professional 
knowledge and course with ideological-political 
element in the part of reactions of alkanes have 
achieved good teaching results in the actual 
teaching process. Through the guidance of 
teachers' course with ideological-political 
element, students can not only master the 

professional knowledge, but also improve the 
enthusiasm for learning this course, and also 
improve the professional discipline thought, 
academic attitude, the pursuit of science, and so 
on, and form a good mental outlook. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 

Authors hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc.) and text-to-image 
generators have been used during the writing or 
editing of this manuscript. 
 

ACKNOWLEDGEMENTS 
 

This work is a part of the achievements of the 
provincial first-class course “College Chemistry 
(II)” from Zhejiang Province (Course Leader: 
Yiping Zhang; Affiliated university: Zhejiang 
International Studies University). The authors are 
especially grateful for it. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Ministry of education of the people's 
republic of China. Guideline for the 
construction of ideological and political 
education in colleges and universities. 
Chinese; 2020. 
Available:http://www.moe.gov.cn/srcsite/A0
8/s7056/202006/t20200603_462437.html 

2. Ministry of Education of the People's 
Republic of China. Work program for 
comprehensively promoting the 
construction of great ideological and 
political education. 2022. Chinese. 
Available:http://www.moe.gov.cn/srcsite/A1
3/moe_772/202208/t20220818_653672.ht
ml 

3. Ruan XL, Yang XY. Integrating ideological 
and political education into curriculum 
development in the new era: Perspectives 
from English as a foreign language 
teaching in universities of China. Open 
Journal of Modern Linguistics. 2024;14(3): 
344-352. 
DOI: 10.4236/ojml.2024.143018 

4. Xu DP. Values and paths of ideological 
and political education in college English 
teaching in applied universities. Journal of 
Contemporary Educational Research. 
2024;8(4):144-149. 



 
 
 
 

Qi and Zhang; Asian J. Educ. Soc. Stud., vol. 50, no. 10, pp. 282-288, 2024; Article no.AJESS.125298 
 
 

 
288 

 

DOI: 10.26689/jcer.v8i4.6518 
5. Li TX, Tan XY, Zhang ZM, Zhang YF. 

Thoughts on education and teaching of 
“curriculum ideological and political 
education” in advanced mathematics. 
Open Access Library Journal. 2024;11(2): 
1-5. 
DOI: 10.4236/oalib.1111185 

6. Hu WX. Research on the ideological and 
political education in the curriculum of 
human resource management in China. 
Open Journal of Applied Sciences. 
2024;14(5):1295-1304. 
DOI: 10.4236/ojapps.2024.145084 

7. Ling B, Wang J, Liang KF, Zhang Y, Zhang 
ZW, Ye GB, Liao XJ, Li XB. Practice and 
exploration of curriculum ideological and 
political education in the construction of 
online courses in medical universities. 
Creative Education. 2021;12(4):865-870. 
DOI: 10.4236/ce.2021.124062 

8. Wu JF. On the “Online and offline blended 
teaching” mode for ideological and political 
theory courses in universities—A case of 
“Introduction to basic principles of 
Marxism”. Open Journal of Applied 
Sciences. 2023;13(9):1479-1488. 
DOI: 10.4236/ojapps.2023.139117 

9. Li YL. Research on the reform of 
ideological and political education of 
English courses in higher vocational 
colleges empowered by ChatGPT. 
Creative Education. 2024;15(6):993-1002. 
DOI: 10.4236/ce.2024.156060 

10. Liu ZL, Cui Y, Liu SQ, Yang XF, Wang SF. 
Design of the “curriculum ideological and 
political education” in organic chemistry. 
University Chemistry. 2020;35(9):31-35. 
Chinese. 

11. Yin XN, Yang SS, Xu D. Reflections                 
and explorations on “courses with 
ideological-political elements”—Taking 
organic chemistry as an example. 
University Education. Chinese. 2019;(12): 
96-98. 

12. Sha F, Wu XN, Du SJ, Cai LZ, Zhang WQ. 
“Four-step method’’ of course ideology and 
politics construction in organic chemistry. 
University Chemistry. 2021;36(3):172-178. 
Chinese. 
DOI: 10.3866/PKU.DXHX202011005 

13. Wang K, Zhang LX, Zhao YM. Discussion 
on the reform of college course ideological 
and political education under the 
philosophy of high moral values 
establishment and people cultivation—
Discussion on "organic chemistry" course 
ideological and political. Education and 
Teaching Forum. 2019;(36):38-39. 
Chinese. 

14. Pang T, Xia HY, Yang YJ, Qin Y. Initial 
exploration of integrating ideological and 
political education in the organic chemistry. 
Journal of Anqing Normal University 
(Natural Science Edition). 2024;30(2):117-
122. Chinese. 
DOI:10.13757/j.cnki.cn34-1328/n.2024. 
02.019 

15. Chen T, Zeng DL, Zhang YF. Promotion of 
the curriculum ideology and politics of 
organic chemistry by selecting 
characteristic materials. Education and 
Teaching Forum. 2024;(8):26-29. Chinese. 

16. Duan DP, Zeng HY. Instructional design 
case study on the course ideology and 
politics in organic chemistry: Taking 
alkaloid as an example. University 
Chemistry. 2021;36(3):165-171. Chinese. 

17. Zhou FY, Zhao YL, Zhang WZ, Zhou L, 
Yan P. Ideological and political case 
design and practice of carbohydrate 
teaching in organic chemistry. University 
Chemistry. 2021;36(3):193-201. Chinese. 
DOI: 10.3866/PKU.DXHX202010059 

18. Chen XP, Wang CC, Ma ZW, Hou XH, Xu 
J. Instructional design case study on 
curriculum politics in course of “optical 
isomerism” of organic chemistry. 
Guangzhou Chemical Industry. Chinese. 
2022;50(7):233-234.

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

 

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.  

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/125298 

 

https://www.sdiarticle5.com/review-history/125298

