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Abstract 
Objective: This paper constructs a joint teaching mode based on the WeChat 
flip class and formative evaluation, which is applied in the teaching of Ana-
lytical Chemistry, and explores its teaching effect. Methods: We adopted the 
new teaching mode with the students of Pharmacy in our university as the 
teaching objects, and then investigated on the learning effect and experience 
of the teaching objects via questionnaire after the teaching. Results: The re-
search objects were satisfied with the learning effect and experience brought 
about by the new teaching mode, indicating that the teaching effect was good. 
Conclusion: The teaching mode based on WeChat flip classroom and forma-
tive evaluation can construct a relatively fair evaluation system, trigger stu-
dents’ interest in learning, promote their independent learning, effectively 
overcome their weariness of analytical chemistry, and effectively improve the 
teaching effect of analytical chemistry, which is worthy of continuous opti-
mization and promotion in teaching. 
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1. Introduction 

Analytical chemistry is indispensable for such operations in medicine and health 
as clinical test and diagnosis, pathological mechanism research and drug quality 
control. Analytical chemistry, with more knowledge points than most of other 
disciplines, feels relatively abstract for medical students, especially, the instru-
mental analysis which introduces lots of abstract contents such as instrument 
structures and analytical method principles, resulting in great difficulty for stu-
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dents to comprehend them (Wang, Zhang, Shi, Wang, & Li, 2019). In addition, 
the short-cycle course students in Youjiang Medical University for Nationalities 
are mostly from the remote minority areas in West China, whose entrance 
scores are relatively poorer with a weak knowledge reserve in chemistry. Some of 
them did not even choose chemistry as a college entrance examination subject; 
thus their knowledge reserve in chemistry was pretty weak as a whole. The 
above-mentioned factors led to a fact that the short-cycle course students as the 
research objects took analytical chemistry as a difficult subject to master. It was 
common for students to be weary of it before starting to learn. Therefore, creat-
ing a pleasant learning atmosphere was thought to be an effective way to elimi-
nate their weariness for the subject.  

Flip class was nominated as “a significant technological change affecting 
classroom teaching” in 2011 by Globe and Mail, Canada. In the teaching mode 
of flip class, learners are required to find problems by independent learning be-
fore lecturing, and such problems will be solved by teacher-student cooperation 
in classroom (Ma, Cai, Li, Na, Song, & Xu, 2018). Since the short-cycle course 
students from remote minority areas are usually weak in self-control, the short-
age of teachers’ supervision would definitely reduce the effect of independent 
learning at the stage of assimilation in flip class. When looking for countermea-
sures, we found that WeChat could assist the communication between teachers 
and students, which was conductive to the management; the formative evalua-
tion, as the statistics and evaluation at different stages of learning, could also 
help supervise the students’ learning.  

The formative evaluation overcomes a defect in summative evaluation, i.e. 
neglect of students’ progress, attitude, effort and strategies while learning, which 
is aimed to “stimulate students to learn, and help them regulate the learning 
process effectively, enable them to obtain a sense of achievement, enhance their 
self-confidence, and cultivate a team spirit” (Weng, 2018). Nevertheless, the lack 
of real-time data collection methods and technical support restricted the 
large-scale application of formative evaluation. With the “Internet plus” era mo-
bile era and the popularity of smart phones came an increasing number of active 
WeChat users; so far, most of the college students have adopted smart phones 
and WeChat as their basic communication means. In such context, the teaching 
may introduce WeChat to realize a whole-course formative evaluation system, 
including classroom sign-in and in-class test.  

A kind of consistency exists between flip classroom, WeChat and formative 
evaluation. The teaching mode of flip classroom, with WeChat as the channel for 
teacher-student communication and management, requires formative evaluation 
for instruction, promotion and feedback; the formative evaluation can realize an 
in-process evaluation by flip class on students’ performance in pre-class learning 
and classroom activities; WeChat is equipped with a powerful statistical analysis, 
and thus conducive to the implementation of formative evaluation. Therefore, 
we constructed a teaching mode of WeChat flip class and formative evaluation, 
to male an in-depth integration between information technology and teaching, 
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so that learning could be done “everywhere and anywhen”; the formative evalua-
tion mode based on WeChat can collect evaluation basis easily, which eliminated 
the lack of evaluation evidence, making the formative evaluation system run 
through the whole teaching and learning process effectively, and thus conductive 
to timely feedback at each stage of teaching. The mode makes students more 
clear of their learning objectives, gets them stimulated and exercised, and 
strengthens their learning motivation and self-confidence.  

2. Research Objects and Methods  
2.1. Research Objects  

The 2018 Chinese Medicine Specialty Class of Youjiang Medical University for 
Nationalities is selected as the experimental subject, with a total of 99 students. 
The course of analytical chemistry is scheduled in the second semester of the 
first grade and includes 72 hours, of which 51 hours are theoretical and 21 hours 
are practical. The 3rd edition Analytical Chemistry textbook edited by Qiu Xi-
min of China Medical Science and Technology Publishing House is adopted.  

2.2. Research Methods  

WeChat-aided Teaching Platform was employed while teaching, where teachers 
uploaded such teaching resources as teaching objectives, courseware, assign-
ments and evaluation standards; in the classroom, WeChat was employed to as-
sist such activities as sign-in, quiz and discussion, which made it possible to car-
ry out online and offline teaching activities flexibly and easily; after class, the 
learning resources were provided via WeChat to help students expand their 
knowledge and present their achievements. The comprehensive performance of 
students = formative evaluation scores (40%) + final scores (60%). We generated 
and recorded the scoring of such activities as attendance, online assignments, 
online voting, online exercise and classroom discussion via WeChat, made 
timely feedback and encouraged students to progress, thereby stimulating stu-
dents’ enthusiasm in learning. The course assessment based on WeChat flip class 
and formative evaluation involves 1) Pre-class knowledge instruction: 10% of 
total scores, including independent learning, online discussion, online test, etc.; 
2) Assimilation of knowledge during class: 15% of total scores, including group 
discussion, Q&A, practical operation, online assignments, etc.; 3) After-class 
consolidation and development: 15% of total scores, including participation in 
feedback evaluation, experimental video, completion of expansion tasks, etc. The 
research introduced WeChat into the formative evaluation of analytical chemi-
stry, and transformed the evaluation into a mode involving attendance, in-class 
test, classroom questioning, online assignments, classroom discussion, offline 
assignments, etc. The evaluation system, with its emphasis on both result and 
process, reflected the students’ learning status in a relatively dynamic, objective 
and comprehensive way, which facilitated the development of students’ com-
prehensive quality and gave full play to students’ learning initiatives.  
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2.3. Effectiveness Evaluation  

At the end of the curriculum, 54 students were selected at random for a ques-
tionnaire in which the students were required to evaluate the learning effect and 
experience regarding the joint teaching mode based on WeChat flip class and 
formative evaluation. All the items in the questionnaire were scored by Likert5, 
which involved learning experience evaluation (Table 1) on 8 aspects, including 
pre-class resource transfer, classroom atmosphere and knowledge expansion af-
ter class, and the evaluation based on students’ satisfaction with the new teach-
ing mode (Table 2).  

2.4. Statistical Results  

SPSS 22.0 software was adopted in the data analysis. The enumeration data was 
represented in n (%), and the measurement data was represented in ( x  ± s).  
 
Table 1. Evaluation on learning experience (%).  

Survey items Very satisfied Satisfied Satisfaction rate 

Pre-class self-learning instruction 46.30 48.15 94.44 

Pre-class resource transfer 48.15 46.30 94.44 

Improvement learning abilities in fragment time 35.19 55.56 90.74 

Classroom atmosphere 50.00 46.30 96.30 

Convenient sign-in 50.00 44.44 94.44 

Interaction between teachers and students 53.70 40.74 94.44 

Knowledge expansion 42.59 48.15 90.74 

In-time feedback for the evaluation 42.59 48.15 90.74 

Fair and credible evaluation 51.85 40.74 92.59 

Total average score 46.71 46.50 93.21 

 
Table 2. Learners’ recognition of the new teaching mode (%).  

Survey items Completely agree Agree Consent rate 

Do you think it is necessary to employ a new teaching mode? 59.26 35.19 94.44 

Do you look forward to a new teaching mode? 59.26 37.04 96.30 

Do you think the new learning mode is conducive to  
independent learning? 

53.70 42.59 96.30 

The new learning mode helps expand the classroom teaching 57.41 40.74 98.15 

The new learning mode can build a relatively fair evaluation 
system 

59.26 33.33 92.59 

The new learning mode can build a harmonious classroom 
atmosphere 

55.56 40.74 96.30 

The learning mode can help change the learning habits 44.44 51.85 96.30 

The new learning mode can enrich the teaching activities 42.59 53.70 96.30 

Total average score 53.94 41.90 95.83 

https://doi.org/10.4236/ce.2020.118113


X. J. Liao et al. 
 

 

DOI: 10.4236/ce.2020.118113 1556 Creative Education 
 

3. Results  
3.1. Investigation on the Learning Experience  

In the historical context of mobile phones and Internet, there are lots of “phub-
ber” and “phone freak” among the contemporary short-cycle course students in 
colleges. At present, most of the short-cycle course students in our university are 
weak in their knowledge reserve of chemistry and learning motivation, who are 
not interested in analytical chemistry. Nevertheless, they tend to accept new 
things with their courage to have a try. We can employ online teaching plat-
forms and mobile terminals when providing students with rich resources of in-
dependent learning, thereby improving their learning experience. According to 
the questionnaire on the students’ learning experience as shown in Table 1, their 
average satisfaction rate regarding the teaching mode based on WeChat flip class 
and formative evaluation is as high as 93.21%, with the most concentrated scor-
ing range at “very satisfied”, accounting for 46.71% on average; following the 
“very satisfied” is “satisfied”, accounting for 46.50% on average; since there were 
few students who were “unsatisfied” or “very disappointed” (or the proportion 
was extremely low), the remaining scoring ranges basically fell into the general 
ranges. The teaching mode based on WeChat flip class and formative evaluation 
can effectively promote the interaction between teachers and students. There-
fore, previously rigid and boring course of analytical chemistry is greatly im-
proved, and the classroom atmosphere becomes more active.  

3.2. Investigation on the Learners’ Recognition of the New  
Teaching Mode  

Upon the completion of course, a questionnaire was conducted among the stu-
dents on their recognition of the new teaching mode. According to the result 
(Table 2), their scoring range of the new teaching mode was concentrated at 
“completely agree”, accounting for 53.94% on average; following the “completely 
agree” is “agree”, accounting for 41.90% on average; the total average consent 
rate is 95.83%. Since there were few students who were “disagree” or “object” (or 
the proportion was extremely low), the remaining scoring ranges basically fell 
into the general ranges. In the new teaching mode, teachers and students ex-
change their roles, with students in the dominant position. According to the in-
vestigation result, the new teaching mode was recognized by students.  

3.3. Learners’ Final Results  

In addition, the short-cycle course students in the University are mostly from 
the remote areas in West China, whose entrance scores are relatively poorer with 
a weak knowledge reserve in chemistry. Some of them did not even choose che-
mistry as a college entrance examination subject, thus their knowledge reserve in 
chemistry was pretty weak as a whole. Nevertheless, one semester of hard work 
improved the final comprehensive performance to (68.94 ± 7.91), marking a 
great progress in their examination results. In addition, according to the teach-
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ing evaluation results in the educational administration system, the average 
scoring by students on their teachers was 94.85, indicating that students were sa-
tisfied with the academic performance and teaching effect.  

4. Discussion  

Information-based education is an inevitable trend in the era of “Internet plus 
Education”. To construct information technology supported and student-centered 
teaching mode with the focus on students’ all-round development is desperately 
needed in the teaching reform. The traditional evaluation mode, featured with 
the strong utilitarianism, ignores the affirmation on the progress made by stu-
dents while learning, thus failing to feedback students’ learning status in time. 
The neglect of evaluation on such non-intellectual factors as emotion and atti-
tude sets the traditional mode in serious limitations, thus restricting students’ 
all-round development (Wang, Gong, Zhu, Yang, Gao, He, Lin, & Bu, 2020). 
Since a kind of consistency exists between flip classroom, WeChat and formative 
evaluation, we can conduct such activities as attendance confirmation, in-class 
test, classroom questioning and classroom discussion via WeChat to implement 
the formative evaluation in the whole teaching process, thereby stimulating stu-
dents’ interest in learning and improving their self-learning ability.  

1) The weariness of learning decreased significantly, with the students’ inter-
est in learning stimulated  

In the era of “Internet plus Education”, teachers can use the online teaching 
platform and offline teaching modes to provide students with learning paths and 
rich resources for independent learning by means of classroom teaching and 
modern information technology, to present the learning contents in such digital 
ways as video, to make the course more vivid and expressive, to provide students 
with more sensory stimuli, and to reduce their weariness of learning while car-
rying out formative evaluation via WeChat, supervising and instructing on their 
learning (Chen, 2017). While carrying out the formative evaluation, students 
were required to participate in such links as classroom questioning and class-
room discussion, which transformed the students from “passive learning” to 
“active learning”, stimulated students’ interest in learning analytical chemistry 
and enlivened the classroom atmosphere. The students got timely feedback from 
the teachers, were encouraged and instructed while enjoying the fun in learning. 
The active atmosphere while classroom discussion transformed the course of 
analytical chemistry from “obsolete” to “popular”, is closer to students’ life, and 
helps improve their learning enthusiasm. According to the results of the ques-
tionnaire, 94.44% of the students thought that the interaction between teachers 
and students in the new teaching mode was more effective; 96.30% thought that 
the new learning mode and teaching activities were colorful; 96.30% thought 
that the new learning mode could construct a harmonious classroom atmos-
phere.  

In addition, the early video shooting and later interaction for the teaching 
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mode based on WeChat flip class and formative evaluation requires teachers to 
spend more time and energy. Moreover, such teaching mode practices the “stu-
dent-centered” concept, in which teachers must update their teaching concept, 
redefine their roles, improve their information literacy, enhance their informa-
tion-based teaching ability, and innovate their teaching modes. The students as 
experimental subjects in the research gave a highly positive evaluation on their 
teachers. According to the teaching evaluation results in the educational admin-
istration system, the average scoring by students on their teachers is 94.85 (85 
students participated in the evaluation, full score: 100), suggesting that the 
teachers’ efforts were recognized by their students. 94.44% of the students 
thought it necessary to implement the new teaching mode; 96.30% desperately 
expected that the future application of new teaching mode in other courses.  

2) Evaluation effect was improved based on the quantitative evaluation of 
mobile platforms  

The most important role of formative evaluation is to find out the problems 
while teaching by different evaluation means and to make timely adjustments. 
However, limited by energy and other factors, the traditional formative evalua-
tion tends to lag behind in the evaluation of students, which cannot provide 
timely feedback; in addition, the formative evaluation has to be based on objec-
tive and comprehensive data and materials. If the performance evaluation solely 
depends on the teachers’ impressions, the formative evaluation will lose its im-
partiality and credibility, thus affecting the students’ participation enthusiasm 
(Li, Zheng, Feng, Liu, & Ma, 2019). The assessment carrying out attendance 
confirmation, in-class test, classroom discussion and online assignments on 
WeChat Teaching Platform can record and track the students’ progress in an 
all-round way. The new teaching mode adopts formative evaluation which dis-
perses the learning assessment during the whole semester. With a mul-
ti-perspective process and effect evaluation of learning, the evaluation system 
becomes increasingly perfect. WeChat Teaching Platform can track and evaluate 
each student’s learning progress and effect, and generate a learning evaluation 
report at the end of the semester. Such quantitative evaluation, characterized by 
its comprehensiveness and objectivity, enhances the credibility and impartiality 
of the evaluation. Teachers can timely feedback on students’ learning progress 
while optimizing the teaching design in time as per the evaluation caters differ-
ent students. According to the results of questionnaire, 92.59% of the students 
thought that the evaluation in the new teaching mode was fair and credible; 
90.74% thought that the evaluation had got timely feedback; 92.59% thought that 
the new learning mode could build a relatively fair evaluation system.  

3) The mode facilitated the in-depth integration between information tech-
nology and course teaching, and developed students’ self-learning ability  

The teaching mode based on WeChat flip class and formative evaluation faci-
litated the in-depth integration between information technology and course 
teaching, and constructed a mobile learning mode featured with learning “eve-

https://doi.org/10.4236/ce.2020.118113


X. J. Liao et al. 
 

 

DOI: 10.4236/ce.2020.118113 1559 Creative Education 
 

rywhere and anywhen”. The integration of online and offline modes provided 
diversified teaching activities, stimulated students’ aspiration and developed 
students’ good learning habits (Jiang et al., 2019). At the stage of pre-class 
knowledge instruction, we conducted the resource transfer on WeChat to im-
prove the effect of students’ independent learning. The students came to the 
classroom with questions in their mind, which could improve the effect of class-
room discussion. At the stage of knowledge assimilation, we carried out online 
and offline teaching activities flexibly and easily on WeChat Teaching Platform. 
During the problem discussion, the students played the dominant role, with the 
teachers playing a leading role and giving timely instructions. More points 
would be awarded to the students who participated in the discussion more ac-
tively. At the stage of post-class consolidation and development, the students 
could consolidate and expand their knowledge with the learning resources pro-
vided by WeChat. Students with extra time and energy could utilize their know-
ledge in their teachers’ scientific research programs. By such means, the know-
ledge transfer and socialization provided by WeChat helped operate flip class 
more flexibly and conveniently, thereby significantly improving the students’ in-
itiatives in independent learning. According to the result of questionnaire, 
94.44% of the students were satisfied with the pre-class self-learning instruction 
and pre-class resource transfer; 90.74% of them thought that the new teaching 
mode had improved the learning ability at fragmented time and helped expand 
their knowledge; 98.15% thought that the new learning mode was conducive to 
the extension of classroom teaching; 96.30% thought that the new learning mode 
had helped expand the classroom teaching; 96.30% thought that the new learn-
ing method was conducive to independent learning.  

5. Conclusion  

In the era of “Internet plus Education”, teachers shall make good use of mobile 
teaching platform to instruct students and improve their participation in class-
room teaching. The joint teaching mode based on WeChat flip class and forma-
tive evaluation embodies the “student-centered” teaching concept, highlights the 
in-depth integration between information technology and curriculum, and con-
structs a mobile learning mode featured with learning “everywhere and any-
when”. WeChat has greatly facilitated the effective implementation of formative 
evaluation. The collection of all the information concerning students’ learning 
via WeChat, and such activities as attendance sign-in, in-class test, classroom 
questioning and classroom discussion has promoted the generation of a com-
prehensive, objective and fair formative evaluation system, which helped stimu-
late students’ interest in learning and developing their self-learning ability. Of 
course, none of teaching modes can be deemed omnipotent. In the implementa-
tion process, such problems as difficulty in catering to every single student in a 
large-scale collective class, teachers’ comprehensive quality to be further im-
proved and students’ proper application of their phones still exist. Therefore, 
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while implementing the new teaching mode, teachers must enhance their infor-
mation-based teaching ability and teaching management ability as well, which 
will lead to a win-win result, making it worthy of continuous optimization and 
promotion in teaching. We will keep improving the teaching platform, intriguing 
students with pleasant learning experience, and serving students with high-quality 
learning resources.  
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