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Teaching evaluation is an effective way to improve the quality of teaching. Nevertheless, traditional teaching evaluation has some problems,
such as high labor costs, low efficiency and, based on experience or standards, etc. As well, EAIT has been highly developed in recent years. In
this study, the automatic teaching evaluation system is adopted. Through focus group interviews, a comprehensive investigation is conducted
on the views and improvement of teachers of various subjects in primary school on automatic teaching evaluation.

Introduction

Research shows the most effective teacher professional development has the following characteristics: expect teachers to examine and reflect on
their own practice (Putnam, 2000; Richardson, 1994). The assessment of teaching can support after-class reflection and practice improvement.
However, traditional assessment activities have developed some problems that need to be improved, such as the evaluation of lessons based on
experience and standards, the lack of evidence-based opinions, etc. (Fang J.2014).

At present, artificial intelligence is gradually integrated into the reform of education evaluation, and a series of Educational Artificial Intelligence
Tools (EAIT) have appeared, which can support the automatic teaching evaluation system (AET-system) of elementary education teachers' teaching
quality. The quantitative evaluation of classroom teaching behavior reduces the influence of evaluators' subjective experience (Haudek, K.C, 2020).
Simultaneously, automated collection and analysis decrease labor costs and can promote the improvement of teaching quality (Kashyap, M.C,
2018).

This paper primarily applies the AET system in experimental schools and analyzes teachers' views through questionnaire surveys and focus group
interviews. We will explore the trend of teaching assessment in the future from the advantages and disadvantages of automated teaching
evaluation, hoping to promote the development of classroom evaluation in China.

Literature review
Development of assessment tools

The traditional classroom teaching evaluation in China mainly includes two parts. First of all, the evaluator will listen to the teacher's whole
teaching process to understand the characteristics of the teacher's teaching. Secondly, teachers should be evaluated, including evaluating teachers'
success or failure in classroom teaching and giving reasons. At the same time, evaluators should also analyze the problems in the classroom and
propose solutions (Lei Li, 2015). Teaching evaluation can improve teachers' ability to solve practical classroom teaching problems (Guanghua
Shao, 2004). Absolutely, the evaluation tools have also been advanced in the development of technology, which has gone through two stages (see
Table 1).

The traditional paper and pencil recording stage mainly relies on manual observation of the classroom record after class analysis. Labor costs are
high, and the dimensions of records are not comprehensive. There are primarily seating chart observation records (SCORE) (Acheson, 1987), the
FIAS interactive analysis system (Flanders, 1970), and the S-T analysis method (Yingjie Shan, 2008).
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In the stage of multimedia technology recording, classroom teaching behavior is mainly recorded with the assistance of experts, a camera, or
portable equipment. After each dimension is quantified by computer, it is analyzed manually or with the help of big data. For example, an interactive
analysis coding system (ITIAS) based on information technology (Xiaoging Gu, 2004) and wearable sensors record teaching behavior (Prieto,
2018).

It can be seen that China's current teaching evaluation still has the following deficiencies: high labor cost and low efficiency; evaluation data is not
easy to keep; class evaluation is based on experience and criteria. Nowadays, teaching evaluation is turning to “subjective experience” and “data.”
The AET-system not only provides data but also supports the reasonable selection of expert comments. Meanwhile, it greatly decreases evaluating
costs and changes the traditional pattern.

Table 1

Development of evaluation tools

Stage Method Record Content Disadvantage
teacher-student
SCORE Manual interaction
teacher-students
Manual and high labors;
Traditional FIAS Computer interaction not comprehensive
Manual and teacher-students
S-T Computer interaction
Manual and teacher-students
ITIAS Computer High costs
Multimedia interaction
Poor efficiency
‘Wearable Voice and physiological Not comprehensive
device Computer
data

Al-system for Automated Teaching Evaluation

The AET-system mainly uses voice and text analysis technology based on the classroom observation evaluation framework UTOP (UTeach
Observation Protocol) and S - T class teaching method to automatically analyze the classroom.

After the automatic evaluation of a lesson, the AET-system will automatically generate a report. The evaluation report can be seen in Figure 1. In
addition, various dimension indexes and explanations based on the UTOP and the ratio of S-T behavior will be presented. The system will also
present the visualized graphs of teacher intervention times, student participation activities, high-frequency words, immediate evaluation,
exploratory questions, resource application, the proportion of content asked, the proportion of teacher-student interaction, the proportion of
teacher-student behavior, etc.

Figure 1

Al system evaluation report
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Research Questions

The purpose of this study is to empirically examine teachers’ perceptions of accepting an automated lesson evaluation system. Specifically, three
research questions are set for achieving the research goal:

RQ1: What are the advantages of using an automated teaching evaluation system in teaching?
RQ2: What are the disadvantages of using an automated teaching evaluation system in teaching?

RQ3: What should the automated teaching evaluation system improve in the future?
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Method

Participants

Prior to the experiment, all participants had signed informed consent forms, agreeing that their information would be used for research purposes.
The current study involved 35 teachers, including 83% female (n = 29) and 17% male (n = 6). The English teacher, Language teacher, Math teacher,
and art teacher were 2,9, 17, and 7, respectively. Detailed demographic characteristics of the participants are presented in Figure 2.

Eight people were randomly selected to participate in interviews. When the eight participants entered the classroom, they were told the purpose
and topic of the interview. The survey took about 1.5 hours.

Figure 2

Experimenter related information
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This study will introduce participants to the automated teaching evaluation system, including how the system operates, its functions, and the
results of system analysis. Use the system to evaluate the teacher's classroom teaching and present the analysis results to the teacher. It mainly
includes classroom environment, lesson structure, implementation, and content, as shown in Figure 1. After the teachers had checked the
evaluation results, questionnaires were issued to investigate the teachers who had participated in the evaluation. And randomly selected teachers
to conduct interviews. The main experimental process is shown in Figure 3.

The questionnaire was designed to be completed independently by participants using their personal electronic devices. Participants were
estimated to spend approximately 15 minutes in total providing responses to the demographic items (1 minute), 17 items on the result’s validity
and accuracy (6 minutes), as well as 15 items on the system’s usefulness and ease of use questionnaire (6 minutes).

We mainly adopt Focus Group Interview, which is a method by which researchers formulate specific topics and collect materials in group
discussions. Using this method, we can carry out a "conversational" exploration of the research object, deeply understand the interview object, and
obtain original materials in the actual investigation. Thus, the topic of the interview is whether the results of automatic evaluation based on the
system contribute to the improvement of teaching quality.

Figure 3

Experimental process
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Focus Questionnaire

Interview survey

AET-system’s AET-system’s AET-system’s
Function Advantage Improvement

In the interview process, the researcher will gradually draw out the teachers' opinions and suggestions on the application of automatic evaluation of
educational products, including their own requirements. After sorting out the interview content, the advantages and disadvantages of applying AET-
system in primary schools and the improvement direction of course evaluation in the future are preliminarily determined.

Results
Reliability analysis

To ensure that the study maintained good quality data, data with missing answers were discarded, leaving valid answers. 35 valid questionnaires

were collected. The reliability analysis conducted on the questionnaire demonstrated good internal consistency, with a Cronbach’s alpha
coefficientof 0.963.

Table 2

The questionnaire Cronbach a coefficient

Subject Cronbach a

Classroom Environment 0.942
AET-system's validity and Lesson Structure 0.914
accuracy of the results Implementation 0.866
Content 0.928

AET-system’s the usefulness and ease of use 0.943

Advantages and Disadvantages of AET-system

Most teachers agree that the application of automatic evaluation systems in the teaching and research activities of primary schools can effectively
solve the limitations of time and space. It can support teachers to conduct timely evaluation in their spare time after class. At the same time, the
method of automatic record analysis provides a certain basis for evaluation, and it is highly efficient so that the classroom can be analyzed quickly
and the teaching strategy can be adjusted in a timely manner.

Interview data:

Teacher A: “Automated evaluation can greatly reduce the time we spend writing notes and give more time on advising teachers.”

Teacher B: “The quantitative method provides evidence to support our suggestions, making them more accurate and appropriate.”
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Teacher C: “The generation time of evaluation results is fast, and teaching can be improved according to the evaluation report in
time.”

Teacher D: “But the evaluation results were presented only in charts without corresponding improvement strategies.”

Teacher E: “The evaluation of the class was fragmentary and incomplete, and the interpretation of visual charts was few, and no
constructive suggestions were put forward. It may lead to formalization of teaching and deviation from art.”

Figure 4

Data analysis result
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The Direction of Improvement

In addition to the graphic presentation, the automatic evaluation report also needs to put forward a diagnostic evaluation. According to the
improvement points of the teachers, the corresponding improvement suggestions can be given from multiple perspectives, so as to enable the
teachers to make improvements based on their own teaching.

Interview data:

Teacher B: “The evaluation criteria should be divided according to subject knowledge field, teacher development stage, subject
research situation, curriculum type, etc.”

Meanwhile, the evaluation criteria should absorb excellent scales and combine the subject characteristics to develop the evaluation criteria of each
subject, so that the evaluation results are more accurate and appropriate.

Conclusion

Nowadays, teaching evaluation is turning to “subjective experience” and “data.” The AET-system not only provides data, but also supports the
reasonable selection of expert comment. Meanwhile, it greatly decreases the cost of evaluating and changes the traditional pattern.

This study finds that the automatic evaluation system can be accepted and applied by primary school, and it has benefits in the evaluation subjects,
manners and results, etc. However, it also has the following shortcomings: lack of in-depth exploration of the evaluation subject needs; evaluation
results are simple, lack of diagnostic evaluation of teachers, difficult to support teachers personalized reflection.

Therefore, the future automated evaluation system will be human-Al coordination and mutual promotion, multi-subject division of labor
cooperation, multi-subject evaluation mode, and integration of multi-subject knowledge and wisdom forming a perfect evaluation system to provide
more diverse and comprehensive evaluation results.

The limitation of this study is that only 8 teachers from one school were selected to participate in the study, with a small sample size and no
combination of quantitative research. In the future, the number of samples can be expanded, and qualitative and quantitative research methods can
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be adopted, which is more conducive to the promotion of the conclusion.
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