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Abstract: Instructional design’s origins lie in the philosophies of American educators 
like Dewey and Bloom, arranging education coherently with learner traits and standards. 
ChatGPT, an AI tool by OpenAI, employs neural networks for text processing and 
human-like interactions. Its potential in education, especially in generating materials, 
captivates educators. This study explores if ChatGPT can replace human teachers in 
creating lesson plans. Classes from 8th-grade math and 9th-grade English were used, 
with human teachers and ChatGPT 3.5, 4.0 designing five plans each. Evaluation 
followed China’s Youth Teachers’ Competition and plan guidelines, assessing objectives, 
content, process, methods, and innovation. 10 experts, English and math, anonymously 
rated plans using a scale, yielding insights. 
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1 Introduction 

ChatGPT [1] is an AI-powered natural language processing tool developed by the American 
artificial intelligence research lab OpenAI. It uses the Transformer neural network architecture 
and possesses language comprehension and text generation abilities [2]. In particular, it trains 
the model by connecting a vast amount of textual data, including real- world conversations, 
enabling ChatGPT to possess knowledge spanning a wide range of topics. Additionally, it can 
interact based on contextual cues, simulating human-like conversations. ChatGPT is not only a 
chatbot but also capable of tasks such as composing emails, video scripts, copywriting, 
translation, coding, and more. The potential role of ChatGPTin education has garnered 
attention, including whether it can assist with teaching design and generate educational 
materials. This study primarily focuses on whether it can replace human teachers in generating 
instructional design documents. 

Teaching design is the most basic ability of a teacher. The conceptual philosophy of 
instructional design was initially reflected in the educational ideas of American educator John 
Dewey [3]. American educator Benjamin Bloom further reinforced this concept and 
systematically classified educational objectives [4]. Instructional design involves arranging 
instructional elements in an orderly manner based on the requirements of curriculum standards 
and the characteristics of learners, determining envisioned and planned suitable teaching 
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strategies [5]. It generally includes elements such as instructional objectives, key teaching 
points, teaching methods, teaching steps, and time allocation. Instructional design is a holistic, 
scientific, and systematic process in which teachers, based on their analysis of students and 
teaching tasks, design teaching objectives, teaching methods, teaching materials, teaching 
progress, and curriculum assessment [6,7]. 

A lesson plan is the textual manifestation of instructional design. The preparation of a lesson 
plan encapsulates a teacher’s rich design ideas and practical wisdom. It’s one of the important 
ways to showcase a teacher’s teaching design capabilities and plays a significant role in 
promoting effective teaching and professional development. 

Hence, we selected one class each from the eighth-grade mathematics and ninth-grade English, 
two different subjects. We tasked human teachers, ChatGPT 3.5, and ChatGPT 4.0 with 
designing lesson plans. Ultimately, five lesson plans were generated for each subject.  Based 
on the fundamental requirements of instructional design and teaching capabilities, we 
employed evaluation criteria from the "Teaching Design" segment of the China National 
Youth Teachers’Competition and the grading guidelines for outstanding lesson plans in 
primary and secondary schools. Evaluation was conducted across five aspects: instructional 
objective design, instructional content design, instructional process design, teaching method 
design, and normativity and innovation. After anonymizing the lesson plans, 10 experts in the 
fields of English and mathematics, including frontline senior teachers and university scholars, 
were invited to evaluate and score them. The scoring was carried out using a level scale, where 
full compliance with requirements scored 7 points and complete non-compliance scored 1 
point. As show at Tables 1and 2, The final score for each indicator of the lesson plans was 
determined by the average score. And the manual prompting for ChatGPT are as shown at 
Table 3. 

Table 1. Comparison of ChatGPT and Human Teachers in Instructional Design (8th Grade Math) 

Evaluation Indicator Human 
GPT3.5 GPT4.0 

Original Enhanced Original Enhanced 

Teaching Objectives Design 6.00 3.89 4.67 3.67 4.44 

Content Design 6.33 1.89 2.67 2.56 3.00 

Teaching Method Design 6.33 2.22 4.56 3.33 5.28 

Teaching Process Design 7.00 3.67 4.67 3.67 4.56 

Normativity and Innovation 5.67 1.67 1.89 1.67 2.67 

Table 2. Comparison of ChatGPT and Human Teachers in Instructional Design (9th Grade English) 

Evaluation Indicator Human 
GPT3.5 GPT4.0 

Original Enhanced Original Enhanced 

Teaching Objectives Design 6.92 3.48 4.27 3.97 4.49 

Content Design 6.33 2.58 2.97 1.92 2.48 

Teaching Method Design 7.00 3.25 3.81 3.45 3.61 

Teaching Process Design 6.83 4.46 4.61 4.90 4.98 

Normativity and Innovation 6.33 2.67 3.33 3.33 3.67 
 
 



Table 3. The Manual Prompting for ChatGPT 

Writing 
Prompt 

You are a professional in the field of education, possessing extensive teaching experience
and specialized subject knowledge.  You have the ability to integrate educational theory 
with practice, create instructive and actionable lesson plans to promote effective student 
learning. 
The following content is the teaching material: [Teaching Material]

 
Please write a lesson plan. 

Enhance 
Prompt 

You are a professional in the field of education, possessing extensive teaching experience
and specialized subject knowledge.  You have the ability to integrate educational theory 
with practice, create instructive and actionable lesson plans to promote effective student 
learning. 
The following content is the teaching material: [Teaching Material] 
I hope you can help me improve the following lesson plan:   [Current Lesson Plan] 

2 Teaching Objective Design 

Teaching objectives refer to the description of the expected outcomes or standards that 
students should achieve through teaching activities. They serve as guidance throughout the 
entire teaching process, providing teachers with direction for instructional activities and 
serving as the basis for evaluation. The objectives used to assess student learning are also the 
goals of student learning activities. With clearly defined teaching objectives, teachers can 
select teaching strategies, instructional media, design teaching models, and develop 
assessment plans to effectively implement teaching activities [8]. 

A complete teaching goal should be composed of four parts, namely the teaching object, the 
behavior of expressing learning results, the conditions for expressing behavior, and the degree 
of goal. Firstly, it is necessary to clarify the teaching object, that is, to indicate who the 
teaching objectives are proposed for. The target audience can be the entire class or some 
students. For example, "Every student should..." and "Students who are already able to recite 
the text should...". The second is to explain what knowledge should be acquired, what skills 
should be formed, and what behaviors should be generated after a course of study, which are 
the basic components of the goal. The target behavior should be observable and must be 
expressed using verbs that accurately and specifically describe the behavior. For example, 
"describing the characteristics of..." and "understanding the history of...". The third factor is 
the situational factors of learners’ performance behavior, including environmental factors, 
human factors, equipment factors, information factors, time factors, problem clarity factors, 
etc. For example: "From specific examples...", "Through experiments...". The degree in the 
final teaching objectives indicates the target level of student performance, making the teaching 
objectives measurable. For example, ’At least able to answer correctly... ’ . 

Research has found that there is not much difference in teaching goal design between GPT3.5 
and GPT4.0. As shown at Tables 4and 5, the original version of GPT4.0 outperforms the 
initial version of GPT3.5 in terms of goal expression. The improved teaching goal design  
can further supplement the goal behavior and goal level, resulting in higher scores than the  



original version. However, the educational objectives formed by it all lack the element of 
teaching objects, which also leads to lower overall evaluation scores than human teachers. 

Taking the design of English lesson plans for human teachers as an example: its teach- ing 
objects are clearly defined as all students; Conduct targeted actions such as analyzing and 
evaluating daily environmental protection measures for identified environmental issues; 
Organize information, verbal discussions, etc. as situational elements; Propose solutions and 
enhance environmental awareness as a clear goal level. The completeness of all elements is 
the reason why it can achieve a score of 6.92. 

GPT generated lesson plans can reflect the design of teaching objectives, but the accuracy of 
teaching objectives is not enough.  The teaching objectives proposed in the mathematics 
discipline lack behavioral actors, and the degree of objectives is difficult to observe and 
evaluate. Compared to English subjects, the teaching objectives proposed by GPT are 
relatively reasonable due to the more specific textual expression in the textbook content. 
However, when GPT is required to improve the generated lesson plans, there maybe situations 
of repeated narration, fiction, and illusion. For example, when GPT4.0 is required to improve 
the mathematical discipline objectives, it directly explains the brief objectives, which leads to 
understanding bias and equates commonly used concepts of logarithms and natural logarithms  

Table 4. Comparison of Teaching Objective Design in Mathematics Between Human Teachers and 
ChatGPT in Four Dimensions [9]: 1. Teaching object 2. Behavior of expressing learning results 

3.Conditions for expressing behavior 4. Goal level 

Human 
Teacher 
(6.00) 

1. Enable students to understand the history of the invention of logarithms, comprehend the 
definition of logarithms, and accurately apply symbols. 2. Help students become proficient 
in converting between exponential and logarithmic expressions and calculating logarithmic 
values based on the definition. 3. Foster students’ understanding of transformation, 
analogy, induction, and the mathematical thought process of solving equations. Encourage 
independent thinking and enhance their ability to generalize abstract concepts. 

GPT3.5 
(3.89) 

Understand the concept and definition of logarithms. Master the relationship between
logarithms and exponents. Be capable of solving simple logarithmic operations. 

GPT3.5  
Improve 
(4.67) 

Understand the concept and definition of logarithms. Master the relationship between
logarithms and exponents. Be able to convert exponential expressions into logarithmic
expressions and vice versa. Be capable of solving simple logarithmic operations. 

GPT4.0 
(3.67) 

Understand and master the relationship between logarithms and exponents, able to apply 
this relationship to solve practical problems. Be able to calculate common logarithms and
natural logarithms, and understand the practical applications of logarithms. 

GPT4.0  
Improve 
(4.44) 

1. Understand and master the concept of logarithms: Logarithm is a mathematical operation
that serves as the inverse of exponentiation.  You should be able to calculate common 
logarithms (base 10) denoted as lgN and natural logarithms (base, approximately equal to
2.71828) denoted as lnN. 2. Be able to solve real-world problems: Logarithms have 
numerous practical applications in everyday life, such as calculating compound interest, 
population growth, microbial reproduction, and more. You should be capable of applying 
the theoretical knowledge of logarithms to solve practical problems and enhance your 
problems solving skills... 

 



directly with logarithms. There is a similar problem in the English subject, where GPT4.0 can 
assume some words as learning points on its own, and only expands the number of words 
when required to be improved. Although the English lesson plan generated by GPT4.0 has 
four elements, there are deviations in the specific content selection, which affects the accuracy 
of the objectives. In the end, only 3.97and 4.49 points were obtained. GPT can imitate humans 
to propose teaching objectives, but cannot simulate the real teaching situation, so it cannot 
propose clear educational objects and educational behavior scenarios. GTP only focuses on the 
dimension of the degree of completion of knowledge and skills goals, and cannot understand 
the meaning of teaching objectives. It is difficult to propose truly meaningful teaching 
objectives, resulting in all scores below 5.0. 

Table 5. Comparison of Teaching Objective Design in English Between Human Teachers and ChatGPT 
in Four Dimensions [9]: 1. Teaching object 2. Behavior of expressing learning results 3. Conditions for 

expressing behavior 4. Goal level 

Human 
Teacher 
(6.92) 

At the conclusion of this lesson, students will be able to: 1. Extract and summarize the 
environmental issues identified by Jim’s family from the text. 2. Verbally discuss Jim’s
family’s efforts to protect the environment in their daily lives based on the summarized 
information. 3. Analyze and evaluate Jim’s family’s everyday environ- mental conservation 
measures and propose their own suggestions and measures for environmental protection. 4. 
Enhance their awareness of "caring for the environment   and starting with small actions. 

GPT3.5 
(3.48) 

Through reading, listening, and writing activities, students will be able to: 1. Under- stand 
and discuss the importance of environmental protection and energy conservation. 2.
Describe and address environmental issues, as well as propose their own suggestions. 

GPT3.5  
Improve 
(4.27) 

Through reading, listening, and writing activities, students will be able to: 1. Under- stand 
and discuss the importance of environmental protection and energy conservation. 2.
Describe and address environmental issues, as well as propose their own suggestions. 3. 
Utilize the verb phrases they have learned to describe environmental conservation actions. 

GPT4.0 
(3.97) 

1. Students can understand and apply key vocabulary, such as pollution, recycle, reuse, etc. 
2. Comprehend the main idea and details of a text through reading. 3. Understand and apply 
environmental concepts and actions from the text through discussion and sharing.  4. 
Engage in pair work to conduct interviews on environmental topics, enhancing their oral 
communication skills. 

GPT4.0  
Improve 
(4.49) 

1. Students can understand and use key vocabulary such as pollution, energy, factory,
nature, planting trees, recycling, reusing, garbage, soil, taking action, water, etc. 2.
Students can comprehend the importance of environmental protection and the specific 
methods for implementing it through reading. 3. Students can propose their own
environmental suggestions and actions through dialogue and discussion.  4. Students can 
enhance their listening comprehension skills on environmental topics through listening 
exercises. 5. Students can express their views and suggestions on environmental protection 
through writing exercises. 

3 Content Design 

Teaching content serves as the carrier and foundation for achieving teaching objectives and is 
the basis for collaborative activities between teachers and students. This mainly 87 includes 
the description of teaching content, integration of teaching content, analysis of 88 teaching key 
and difficult points, and other aspects.[8]Teaching content description and 89 integration 
refers to the ability of teachers to organize and accurately describe teaching content 90 based 



on the current learning situation of students and the actual teaching situation. Make the 91 
teaching content closer to students’ cognitive habits on the basis of conforming to the logic of 
92 the subject, and not limited to textbooks, allowing for independent addition of content that 
is 93 conducive to students’ better mastery of knowledge and development abilities [10]. 

Table 6. Comparison of Content Design in Mathematics Between Human Teachers and ChatGPT in 
Three Dimensions: 1. Description of teaching content2. Analysis of important and difficult points in 

teaching 3. Processing of teaching content 

Human 
Teacher 
(6.33) 

This lesson is the first class of "Logarithms and Logarithmic Operations." The concept
of logarithms is relatively abstract for high school students and can be challenging to
learn. (1) Allow students to make concrete logarithmic statements and, through
completing exercises, induce the steps of exponent-logarithm interchange, discovering
the equivalent relationship between exponents and logarithms, and gaining a 
preliminary understanding of the definition. Using table completion and connecting 
lines, further understanding of the equivalence between exponents and logarithms is 
achieved. (2) Apply the definition to solve logarithmic value problems and summarize
the solution methods, making students’ knowledge skills-based. (3) Through 
calculations, make students focus on two important logarithms and draw three 
conclusions. Using the equivalence relationship between exponents and logarithms,
students obtain the limiting conditions for a, x, and N in logarithmic expressions,
achieving a refined definition and a deeper understanding of the concept. The entire
teaching process incorporates mathematical thinking methods such as analogy, 
transformation, induction, and equation, cultivating abstract and generalizing abilities. 

GPT3.5 
(1.89) 

(1) Concepts and definition of logarithms; (2) Relationship between logarithms and
exponents; (3) Understanding and application of the relationship between logarithms
and exponents. 

GPT3.5  
Improve 
(2.67) 

(1) Concepts and definition of logarithms; (2) Relationship between logarithms and
exponents; (3) Conversion of exponential expressions to logarithmic expressions,
conversion of logarithmic expressions to exponential expressions; (4) Basic
logarithmic operations. (1) Understanding the relationship between logarithms and
exponents; (2) Conversion between logarithmic and exponential expressions. 

GPT4.0 
(2.56) 

(1) Concepts of logarithms; (2) Relationship between logarithms and exponents; (3)
Conversion of exponential expressions to logarithmic expressions; (4) Logarithmic
calculations; (5) Applications of logarithms. 

GPT4.0  
Improve 
(3.00) 

Understand and master the concept of logarithm: logarithm is a mathematical 
operation that is the inverse of exponential operation. Can calculate common 
logarithms and natural logarithms: common logarithms are logarithms based on 10, 
denoted as lgN; A natural logarithm is a logarithm based on the irrational number e 
(approximately 2.71828), denoted as lnN... 

 
The analysis of key and difficult points in teaching is the top priority of curriculum design, 
even the central link of the entire curriculum design, and is also one of the essential elements 
for writing teaching plans. The teaching difficulty is the content that students find difficult to 
understand or comprehend. Be able to determine the key and difficult points of teaching based 
on teaching objectives, teaching development stages, and the position and role of knowledge 
in the subject. The key and difficult points can be emotions, attitudes, values, or more abstract, 
complex, and profound knowledge [11]. 



As shown in Tables 6 and 7, research has found that ChatGPT can extract teaching content 
from textbooks, but cannot clearly identify key and difficult points in teaching. The analysis of 
key and difficult points and the expression of goal design are repeated, and the overall gtp 
score of this indicator is below 3.5, which does not reach the median score. 

Table 7. Comparison of Content Design in English Between Human Teachers and ChatGPT in Three 
Dimensions: 1. Description of teaching content 2. Analysis of important and difficult points in teaching 3. 

Processing of teaching content 

Human 
Teache

r 
(6.33) 

This lesson is the 25-th lesson of Unit 9, "Save the Planet," titled "Going Green," 
which is a reading lesson discussing the main topic of "Environmental Protection." 
(1) Based on the information summarized, orally discuss Jim’s family’s efforts to 
protect the environment in their daily lives.  (2) Analyze and evaluate Jim’s 
family’s daily environmental protection measures and discuss their own 
environmental protection measures. Enable students to master sentence patterns 
such as "So to help . . , our family has decided to . . ; because of all this, we decided 
to do. . . "Understand and use the present simple tense to discuss current 
environmental issues, use the present perfect tense simple past tense, and present 
simple tense to narrate the measures taken by Jim’s family to address these issues. 

GPT3.5 
(2.58) 

(1) Learn and use vocabulary and phrases related to environmental protection and 
energy conservation. (2) Read and understand articles about environmental 
protection. 

GPT3.5  
Improv
e (2.97) 

(1) Learn and use vocabulary and phrases related to environmental protection and 
energy conservation. (2) Read and understand articles about environmental 
protection. (3) Apply learned knowledge for oral expression and writing. 

GPT4.0 
(1.97) 

No analysis of teaching content and key/difficult parts. 

GPT4.0  
Improv
e (2.48) 

Guide students to discuss environmental issues through pictures, and stimulate their 
interest and attention to environmental protection. Read and understand exercises to 
help students understand the importance of environmental protection and specific 
methods for implementing it. No real identification of key and difficult teaching 
points; primarily copies from the textbook or repeats descriptions of teaching 
objectives. 

 
In terms of analyzing the key and difficult points of teaching, human teachers can determine 
the key and difficult points of teaching based on students’ cognitive level, cognitive process, 
and cognitive rules, and according to teaching objectives and stages of teaching development. 
For example, mathematics teachers can start with the background of logarithm production and 
show students the reasons for the invention of logarithm in the form of pictures. Starting from 
two practical problems, they can propose two inverse problems for students to solve, making 
them feel the difficulty of solving, and thus realizing the necessity of introducing logarithm. 
The design of teaching content has a clear intention, clear logic, and interlocking elements. 
Although there are clear teaching content and key and difficult sectionsinGPT3.5 generated 
lesson plans, their content is vague, mostly listing textbook titles, and cannot capture the true 
teaching content. GPT4.0 generated lesson plans directly ignore the important section of 
teaching content analysis and teaching key and difficult analysis. It can be seen that there is a 
significant gap between GPT generated lesson plans and human teachers at this point, with 
Gpt3.5 and Gpt4.0 experiencing repetition, material constraints, and a lack of in-depth 



argumentation when designing lesson plans. On the basis of further improvement 
requirements, there are still problems in the expression logic of teaching content such as the 
improved version of gtp3.5, which states "base is logarithmic base, exponent is logarithmic 
true number", and the expression content is difficult to understand. 

4 Teaching Process Design 

The design of the teaching process refers to the comprehensive arrangement of teaching 
activities by teachers in order to effectively impart knowledge and promote learning. It not 
only requires teachers to have a clear teaching perspective, but also the ability to design the 
entire teaching process using complex and dynamic thinking methods [12].  This is equally 
challenging for teachers. Therefore, both the teaching objectives and the overall design are 
important areas for teachers to enhance their educational wisdom and reflect their creativity in 
educational work. 

As shown in Table 8, there are two main tasks that must be completed in teaching process 
design. Firstly, according to the basic logic of the teaching process, the specific stages and 
procedures of this lesson should be developed, and the time for each stage should be roughly 
allocated to outline the entire journey of this lesson. Secondly, based on the special 
relationship of synchronicity and interactivity between teacher and student activities in 
classroom teaching, in order to facilitate the generation and aggregation of classroom teaching 
resources, and to facilitate the goal advancement or adjustment of teaching to a more 
reasonable intention during the generation process, teachers should design activity content, 
methods, and organizational methods that are related but different between teachers and 
students at each stage. The selection should fully consider appropriateness, the pairwise nature 
of teacher and student activities and the inherent correlation and organic transformation 
between activities [13]. 

Table 8. The teaching process of GPT-4 at 8th Grade Math and 0th Gradelease English 

Subject The content of teaching process 

Math 

1. Introduction: Introduce the concept of logarithms by posing questions. 
2. Explain the concept of logarithms, clarify the relationships between the base, the 
real number, and the logarithm, and define common logarithms and natural logarithms.  
3.  Use examples to illustrate the relationship between logarithms and exponents, 
guiding students to understand and grasp this relationship. 

4. Use examples to explain how to convert exponential expressions into logarithmic 
expressions and vice versa. 
5. Explain how to calculate common logarithms and natural logarithms, using 
examples to help students master the calculation methods. 
6. Use real-life problems to help students understand and apply logarithms in practical 

situations. 
7. Summarize the main content of this lesson and assign homework for after the class. 



English 

1. Reading Comprehension (20 minutes): Have students read Jim Barnes’ article to 
understand how his family takes action to protect the environment.  Ask students to 
identify environmental issues and solutions mentioned in the article, guiding them to 
understand the relationship between the problems and solutions.  Have students 
discuss which actions taken by Jim’s family are most effective in protecting the 
environment and encourage them to make their own suggestions. 

2. Vocabulary Learning (15 minutes): Have students match verbs with vocabulary to 
form verb phrases, improving their vocabulary usage. Have students share what they 
have learned about environmental actions from Jim’s family and guide them to use the 
newly acquired vocabulary. 

3. Oral Practice (15 minutes): Pair students up for a simulated interview, discussing 
the major environmental issues we face and the actions we can take to protect the 
environment, enhancing their oral communication skills. 

4. Summary (5 minutes): Have students summarize the knowledge and vocabulary 
they have learned about environmental protection in this lesson, reinforcing their 
learning outcomes.  Encourage students to practice environmental actions in their 
daily lives to raise their environmental awareness. 

In terms of the arrangement of the teaching process, GPT generated lesson plans can take into 
account the integrity of the teaching process, and can be well designed according to the five 
stages of psychological preparation, perception of knowledge, understanding of knowledge, 
consolidation of knowledge, and inspection and evaluation. However, there are many 
problems in time arrangement and interactive design. For the arrangement of teaching time, 
GPT does not have enough experience to allocate time like front line teachers, and more 
creative random allocation occurs, resulting in situations where the teaching stage time is the 
same and the total duration far exceeds the classroom requirements. In terms of 
teacher-student interaction, although the lesson plan mentions designing activities or 
conducting group discussions, there is not a lesson plan that truly designs interactive activities. 
GPT generated lesson plans are difficult to achieve interdisciplinary integration, mainly due to 
the capture of existing materials, which cannot be expanded. The original lesson plans 
generated by GPT3.5 and GPT4.0 did not have teaching time arrangements designed, while 
the improved lesson plans, although there are time arrangements, are mostly designed by GPT 
itself, which does not meet the requirements of the teaching curriculum. The math lesson plan 
generated by GPT3.5 has a time schedule of 70 minutes, and the English lesson plan generated 
by GPT4.0 has a time schedule of 100 minutes, the teaching duration of the improved lesson 
plan design is 110 minutes.  The experiment found that after putting forward improvement 
requirements for GPT, the content of the lesson plan will significantly increase, but the content 
has not been optimized and instead becomes complex, vague, and unable to be analyzed in 
depth. 

It indicates that GPT can play a role as a teacher in teaching process design to a certain extent, 
but unfortunately, it has not fully utilized its ability to collect and process data, expanding the 
content of the textbook. Many of the content is limited by the conceptual framework required 
by the lesson plan, generating a large number of formulaic language, which repeats before and 
after. 



5 Teaching Method Design 

Teaching methods are activities carried out during the teaching process to achieve educational 
objectives, deliver instructional content, and employ instructional means. They constitute a set 
of approaches guided by teaching principles, involving interactions between teachers and 
students. Teaching methods integrate educational goals and content and serve as a bridge for 
teacher-student activities [14]. Method "is constrained by" goals "and "content ", referring to 
how effective methods, means, and techniques should be adopted to achieve the goals. On the 
one hand, it refers to the sequence of operational actions, which is the "path to achieving a 
certain goal"; On the other hand, it refers to the narrow definition of "methods that lead to 
problem-solving in the context" [15]. 

As shown in Tables 9and 10, the improved teaching method design score of GPT4.0 is 5.28, 
which is higher than GPT3.5. GPT4.0 can better perform role transformation and identity 
simulation. 

The design of teaching methods is reflected in the improved lesson plans of GPT3.5 and 
GPT4.0, which can mention basic teaching methods such as lecture method, practice method,  

Table 9. Comparison between Human Teachers and ChatGPT in the Selection and Design of Mathe- 
matics Teaching Methods 

Human 
Teacher 
(6.33) 

Problem oriented teaching content. This section is divided into seven questions and five 
exercises to promote students’ independent thinking. Enable students to under- stand 
concepts and master methods through collaborative exploration, display and 
communication. Be tight when analyzing examples. Define and summarize methods to
achieve the goal of knowledge and skills. Multiple methods such as situational 
introduction, practice, group discussion, and lecture were used. 

GPT3.5 
(1.89) 

There is no clear choice of teaching methods. 

GPT3.5  
Improve 
(4.56) 

1. Teaching method: By explaining the concept and definition of logarithms, as well as
the relationship between logarithms and exponents, help students understand and master 
relevant knowledge. 2. Exercise method: Design a certain number and difficulty of 
exercise questions for students to practice and consolidate, and improve their ability to
use logarithms.  3. Practice method:  Design a certain number and difficulty of 
exercise questions for students to practice and consolidate. 

GPT4.0 
(3.33) 

1. Explanation method: Explain the concept of logarithm, the relationship between
logarithms and exponents, the conversion of exponential and logarithmic expressions,
and the calculation method of logarithms. 2. Problem guidance method: By asking
questions, guide students to think and solve problems, understand and master the concept 
and calculation methods of logarithms. 



GPT4.0  
Improve 
(5.78) 

1. Example method:  When explaining each concept and method, I will provide
examples for explanation. For example, when explaining the relationship between
logarithms and exponents When it comes to the relationship, I will provide examples of
how to obtain logarithmic expressions from exponential expressions and how to obtain 
exponential expressions from logarithmic expressions. Explaining When calculating 
logarithms, I will provide examples of how to calculate commonly used and natural 
logarithms. 2. Problem guidance method: During the explanation process, I will 
constantly ask questions to guide students to think and solve problems. For example, in 
the When explaining the concept of logarithm, I will ask the question ’If the values of 
base and power are known, how can I find the exponent? ’ to guide students Think and 
answer... 

 
situational teaching method, group situational learning method, and more. In the improved 
mathematics lesson plans of GPT4.0, GPT can simulate the role of a teacher to design 
teaching methods. For example, it can employ the "problem-oriented method" and 
continuously pose questions during the explanation process to guide students in thinking and 
problem-solving. For instance, when explaining the concept of logarithms, it may ask 
questions like, "If the base and exponent values are known, how can we find the exponent?" to 
prompt students to think and respond. When explaining how to calculate logarithms, it may 
pose questions like, "How do we calculate common logarithms and natural logarithms?" to 
encourage students’ thinking and responses. Through this approach, it aims to stimulate 
students’ thinking abilities and help them better understand and master the concept and 
calculation methods of logarithms." 

It indicates that GPT can play a role as a teacher to a certain extent in selecting teaching 
methods and designing certain teaching content. Educator Eliot W. Eisner advocated that 
"teaching is an art" [16]. Education practitioner Saito Hibo said, "Teachers are artists. If 
teaching is truly creative and exploratory, it will reach an artistic level and give people artistic 
charm. Only through this kind of teaching can children and teachers be satisfied, grow, and 
achieve self-transformation.  To achieve this kind of teaching, teachers must always have the 
same attitude as artists towards creativity. "[17] From the perspective of the artistic nature of 
education and teaching, it is difficult for GPT to become a qualified teacher. 

Table 10. Comparison between Human Teachers and ChatGPT in the Selection and Design of English 
Teaching Methods 

Human 
Teacher 
(7.00) 

A systematic analysis has been conducted on the learning situation of students, and 
different methods can be selected for different types of students. A clear curriculum plan 
has been formed, with methods closely integrated with teaching content. For example, by 
having students brainstorm based on the topic before reading, activate their existing 
knowledge, and then show them pictures to enrich their reserves of environmental 
protection issues and measures. Using paragraphs 2 and 3 as examples, demonstrate how 
to obtain the structure and main information of the article for students.  On the basis of 
understanding the meaning, guide students to critically think and supplement the 
protagonist’s environmental activities, and cultivate the depth and breadth of students’ 
thinking... 

GPT3.5 
(3.25) 

There was no clear choice of teaching method, which was involved in the teaching 
process. For example, students conduct interviews with peers to discuss major 
environmental issues and methods of protecting the environment. 



GPT3.5  
Improve 
(4.26) 

1. Collaborative learning:  Through group discussions and collaborative learning, 
stimulate students’ thinking and creativity.  2.  Situational teaching:  By using real 
situations and examples, students can better understand and apply the knowledge they 
have learned. 3. Task based teaching: By giving students specific tasks, cultivate their 
practical application abilities. 

GPT4.0 
(3.45) 

There was no clear choice of teaching method, which was involved in the teaching 
process. For example, watch short videos, read articles, and engage in group interactions. 

GPT4.0  
Improve 
(4.78) 

1. Adopting task-based teaching method, allowing students to learn and master knowledge 
by completing specific tasks. 2. Adopting group collaborative learning method, allowing 
students to present their own viewpoints and suggestions during group discussions, in 
order to improve their learning Students’ ability to collaborate and express themselves 
orally. 3. Adopting situational teaching method, students are encouraged to learn and use 
English in real-life situations by simulating real environments. 

6 Normativity and Innovation 

Overall, in terms of instructional design, GPT demonstrates a strong ability to pro- cess and 
extract basic text information, enabling it to capture the content of textbooks, understand task 
requirements, and create relatively complete and goal-oriented lesson plans. It exhibits a 
degree of consistency with human teachers in terms of the scientific, goal-oriented,and 
comprehensive aspects of lesson plan design. The improved versions of GPT, such as GPT3.5 
and GPT4.0, refine the lesson plans based on the original versions, showing increased 
completeness. 

However, there are still notable shortcomings in terms of expression standards and logic.  For 
example, in the context of mathematics, the original GPT3.5 states, "Explain how to convert 
exponential expressions into logarithmic expressions: Provide examples to illustrate the steps 
and methods of conversion." Yet, it fails to provide specific exam- ples. Similarly, GPT4.0 
introduces a statement like, "Concept and definition of logarithms: Students need to 
understand the definition of logarithms, which is that the exponent that equals the base to the 
power of the logarithm equals the number." This expression appears to be a self-generated 
innovation by GPT and does not align with genuine mathematical logic and teaching 
requirements. Consequently, such expressions maybe challenging for students to directly 
comprehend, leading to potential misconceptions. 

Regarding innovation and practicality, GPT’s capabilities are relatively weak. It has not fully 
leveraged its powerful data collection and integration abilities. As a result, none of the lesson 
plans exhibit clear indications of innovation or practical applications. 

In summary, GPT serves as a useful tool in instructional design, particularly for processing 
and organizing text-based information.  However, human intervention and guidance, 
especially from educational professionals, remain essential to ensure the quality and 
effectiveness of education [18]. 



7 Conclusion 

ChatGPT has outstanding performance in information extraction and generation. However, the 
"patternization" reflected in teaching design cannot replace the "differentiation" reflected by 
human teachers in teaching design. Teaching itself is a two-way interaction between teachers' 
teaching and students' learning, so lesson plan design reflects teachers' teaching design and 
innovation ability, and reflects teachers' subjective initiative and labor value.  

Although ChatGPT, as an artificial intelligence model, exhibits fast and efficient content 
creation capabilities and a "highly human like" language interaction mode, due to limited 
computing resources and algorithm limitations, it proposes more "patterned" and "routine" 
languages. No matter how exquisite an intelligent system is, it will not completely replace 
humans with complex and delicate emotions. In the teaching process, despite the shortcomings 
of both teachers and students, the purpose of teaching is to promote human spontaneous and 
autonomous thinking, and to make imperfect judgments based on emotions and emotions, 
rather than relying solely on rational calculations and boring exercises [19].  

ChatGPT cannot autonomously replace human teachers in conducting instructional design 
activities, it can effectively assist teachers in enhancing instructional design. It can leverage its 
powerful data collection and processing capabilities to enhance the relevancy of teaching 
content and improve its alignment. It can swiftly gather teaching sup- port materials based on 
teachers’ needs, thereby enhancing teaching quality. It facilitates convenient updates to 
teaching resources, increases the novelty of instructional content, and enhances the focus on 
teaching content. 
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