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  Abstract 

Objective: To explore the application of new media assisted Team-Based Learning 

(TBL) teaching model on the pre-internship curriculum of ophthalmology for 

medical students, thus providing a reference for the teaching reform of the 

pre-internship curriculum. Methods: In July 2022, 60 medical students from 

grades 2019 and 2020 were selected as the research subjects and were randomly 

divided into two groups. 30 students joined the new media assisted TBL teaching 

model group and 30 students joined the conventional TBL teaching model group. 

The effect of the new media assisted TBL teaching model and TBL teaching mod-

els was evaluated by TBL homework scores, ophthalmology-related examination 

scores, curriculum evaluation, self-evaluation after class, and the questionnaire 
about employment choice. Statistical analysis was performed using a nonparamet-

ric test and Chi-square analysis. Results: Among seven classroom assignments, 

one of them was scored statistically higher in the new media group than the tradi-

tional group (Z=-2.252, P=0.048). In ophthalmology-related examination scores, 

there was no significant difference between the new media group and the tradition-

al group (Z=-0.277, P=0.788), while the excellent rates in the new media group 

(86.67%) were significantly higher than that in the traditional group (63.33%) 

(χ2=4.356, P=0.037). In the curriculum evaluation, all students were very satisfied 

with the pre-internship curriculum, more than 90% of them approved of the teach-

ing methods such as mini-lessons and TBL, and 88.3% of the students (53/60) 

thought that the new media group is better than traditional TBL, and 58.3% of 
them (35/60) are very satisfied with new media. There was no statistically signifi-

cant difference in self-evaluation between the new media group and the traditional 

group. In terms of employment choice, the new media group has more diversified 

choices. Conclusions: Both teaching modes produced fine learning outcomes in 

the pre-internship curriculum of ophthalmology for junior medical students. The 

new media assisted teaching model seemed to benefit the outcomes of the TBL 

classroom in terms of promoting learning enthusiasm and hands-on capability, 

consolidating the mastery of theoretical knowledge, and inspiring medical students 

to think about career planning in a more diversified way. 
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1. Introduction 

Traditional medical education follows the three-stage "discipline-centered" education system proposed by Flexner in 

1910, which is very helpful for medical students to understand and master medical knowledge. However, the medical 

knowledge system lacks systematization due to the relative independence of different medical disciplines and an appar-

ent lack of association between basic and clinical disciplines. After a long-time exploration and practice, Sun Yat-sen 

University built the "three early education" (early exposure to clinical, early exposure to scientific research, and early 

exposure to social practice) medical education models based on the fine teaching tradition of "three basic and three 

strict" and the need of medical talent cultivation in a new era. In 2005, the medical education models won the second 

prize in the National Teaching Achievement Award (Wang T, Wang S, Zhang X, Huang J, & Chen H, 2004; Feng S, 

Yang S, Ma X, Wu Y, & Kuang M, 2019). Pre-internship is an essential component of "early exposure to the clinic", 

which was first developed from the ward observation teaching model. As early as 1998, Professor Wang launched a 
pilot study in a physiology classroom. After completing the traditional theoretical teaching on the physiological func-

tions of the kidney, he guided students to observe the patients in the ward and carry out a follow-up visit. This activity 

transformed into a pre-internship in the affiliated hospitals during winter and summer vacations (Wang T, Fu X, & Li Y, 

2003). After more than twenty years of practice and development, pre-internship has been widely accepted across col-

leges (Fang J, Su J, Deng M, Huang L, & Wei H, 2016). 

Since 2016, the Zhongshan Ophthalmic Center has built a structured pre-internship program based on the concept of 

"classroom, clinical, sharing, and feedback" through continual practice, exploration, and development. For example, a 

prospective cohort study confirmed that the ophthalmology pre-internship program could improve junior students' 

communication, research, and humanistic skills. Moreover, it confirmed that the pre-internship could integrate the basic 

theory with clinical practice and evoke their interest and motivation to learn ophthalmology (Wu D, Xiang Y, Wu X, 

Chen J, Zou Yu, Liu Z, Lin H, & Liu Yi, 2020). In recent years, the pre-internship course has been reformed to 

Team-Based Learning (TBL) approach. The aim was to stimulate students' awareness of active problem-solving, im-
prove their independent thinking and analytical skills, and develop teamwork and communication skills during group 

discussions. 

As a clinical discipline, ophthalmology has common subspecialty characteristics. For example, the theory of oph-

thalmology is as critical as practice, and it still overlaps with other scientific disciplines, such as particularly neurosci-

ences and pathology. Moreover, ophthalmology has unique characteristics, including complex anatomy, abstract content, 

delicate operations, strong practice, and fast replacement. Combined with the fact that most junior students have diffi-

culty adapting to the hospital environment and lack clinical experience and self-existence, the current traditional teach-

ing methods cannot achieve the best results. We plan to reform the teaching model with new media, a communication 

that uses network and digital technology to provide information services to users. The transmission routes of new media 

include wireless communication networks, the Internet, and terminals such as mobile phones and computers (Zhuan S, 

Luo Y, & Li J, 2018). New media are increasingly used in medical education, such as cardiology and neurosurgery, 
which are highly specialized and anatomically complex (Zhuan S, Luo Y, & Li J, 2018; Zhou J, Li SJ, Xiang W, & Li J, 

2021). 

In this study, we recruited 60 junior medicine students from grades 2019 and 2020 to carry out the experiment. A 

controlled study was designed to explore the application of the new media assisted Team-Based Learning (TBL) teach-

ing model on the pre-internship curriculum of ophthalmology for medical students. 

2. Subjects and Methods 

2.1 Study subjects 

In July 2022, 60 medical students from grades 2019 and 2020 were selected as the research subjects. 26 students of 

them were male, and 34 were female. All students were at the same grade and specialty level and experienced the 

pre-internship in the same work unit and environment, with relatively few confounding factors. A self-test of ophthal-

mology-related knowledge was administered to assess students' basic knowledge before the pre-internship began. All 

study subjects gave informed consent. 
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2.2 Study methods 

According to the principle of random distribution, students were divided into two groups, each group of 30 people. 

Those who used new media to assist TBL teaching were set as the new media group, and those who used traditional 

TBL teaching were set as the traditional group. The new media and traditional groups were divided into five small 
groups, with six people in each small group and one teacher. Except for the different TBL teaching methods, the two 

groups' other conditions (teacher level, teaching content, teaching progress, teaching environment, etc.) were the same. 

Theory teaching adopted small classes teaching mode. The class content included basic ophthalmology concepts and 

the popularization of science about common diseases. The skill teaching adopted a clinical simulation method, and the 

content included flipping the eyelid, measuring the intraocular pressure with the finger, vision examination, and direct 

ophthalmoscopy examination. Then, the students underwent clinical learning in the muti-subspecialty clinics, such as 

glaucoma, cataracts, corneal & external diseases, ocular refractive, and retina departments and so on. After class, all 

students were required to complete the assignments about the popularization of science. Five directions could be se-

lected: environment and dry eye, emotion and glaucoma, occupation and eye trauma, myopia and complications, blood 

glucose and fundus disease. 

Students work together in small groups to practice selecting a direction. They need to consult relative literature and 
data, discuss within the research team, and summarize relevant content. After discussion, the traditional group was al-

lowed to use PPT or word for presentation while the new media group used new media forms, such as video production, 

for presentation. 

2.3 Teaching evaluation 

2.3.1 TBL assignment in ophthalmic pre-internship class 

A total of seven TBL about the popularization of science assignments were displayed. Each time, every small group 

displayed their presentation in class. Except for their group teachers, nine teachers scored independently for the presen-

tation. The scores of each presentation were analyzed using a percentage grading system, with 100 as the maximum 

grade and 60 as the minimum passing grade. The score consists of three parts. The first part was assessing the selected 
reference materials (20%), whose main evaluation indexes were accuracy and comprehension of the reference cited 

from Chinese and foreign. The second part was the content of the presentation (65%). The main evaluation indexes 

were the correctness and rationality of content, the logic and rhythm of the speech, and the completeness and effect of 

the popularization of science. The third part was the comprehensive assignment of students (15%), whose main evalua-

tion indexes were the awareness of teamwork, self-style display, and the ability to play it by ear.  

2.3.2 Self-testing of ophthalmic-related knowledge 

To objectively evaluate the students' grasp of ophthalmic knowledge and the effect of pre-internship. After the 

pre-internship, all students were retested for ophthalmic-related knowledge. The test paper consisted of 20 multi-

ple-choice questions, with 5 points for each. The test was closed book and was organized and graded uniformly. The 

students with more than 90 points were classified as excellent. 

2.3.3 Students' evaluation of pre-internship curriculum and teaching mode 

To obtain students' evaluation of the pre-internship, after the pre-internship, the class satisfaction questionnaire was 
sent to the two groups of students. There were 18 questions in total, including the degree of understanding of ophthal-

mology theory and practice, the effect of personal ability improvement, the teaching mode, the auxiliary effect of new 

media, and the satisfaction of pre-internship. All items were evaluated with 1-5 points, with 1 point representing the 

worst and 5 points representing the best.  

2.3.4 Students' self-evaluation after pre-internship 

To obtain students' subjective evaluation of their abilities, we sent the questionnaire to the two groups after the 

pre-internship. The questionnaire content includes the following aspects: (1) My communication ability with teachers 

and students has improved. (2) My communication ability and patients have improved. (3) I understand the importance 

of basic ophthalmic clinical skills. (4) I can identify critical patient information and desires in the clinical environment. 

(5) I have enough ways to acquire scientific knowledge associated with ophthalmology. (6) I know enough about the 

relationship between systemic diseases and eye diseases. The above were all single-choice questions, and there were 
five options: A. strongly disagree, B. more disagree, C. agree, D. more agree, E. strongly agree. 

2.3.5 Students' choice of future professional roles 

After the pre-internship, two groups of students were surveyed about their career orientation. There were five options: 
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A. clinician, B. clinician as well as basic researcher, C. clinician as well as clinical researcher, D. researcher (basic re-

search and clinical research), E. not engaged in medical-related work. 

2.4 Statistical method 

The data were statistically analyzed by SPSS22.0 software, and the data were analyzed by nonparametric test and 

chi-square test. Among them, the students' partial data on the pre-internship curriculum and teaching model evaluation 

were descriptive statistics in frequency and percentage n (%). 

3. Results 

3.1 Baseline characteristics of study subjects 

The study recruits 60 junior students: 30 in the new media group and 30 in the traditional group. The age of students 

in the new media group is 21.00 (1.00) years old, 56.7% (17/30) are men, and the baseline score of the self-test was 
85.00 (16.25) points; The age of the students in the traditional teaching group is 21.00 (1.00) years old, 30.0% (9/30) of 

the students are boys, and the baseline score of self-testing was 80.00 (11.25) points. Compared to the two groups, the 

gender (χ2=4.344, P=0.037) difference was statistically significant. In contrast, age (Z=-0.568, P=0.598) and baseline 

scores (Z=-1.587, P=0.114), (χ2=4.344, P=0.037) differences were not statistically significant and comparable. 

3.2 Scoring of TBL assignment in pre-internship class 

The TBL presentation was performed seven times. All scores in the two groups were collected and analyzed statisti-

cally. Six TBL presentation scores had no statistical difference between the two groups. One TBL presentation score 

has a significant statistical difference between the two groups, the scores of the new media group were higher than those 

of the traditional group (Z=-2.252, P=0.048) (Table 1). 

Table 1. Comparison of TBL scores between the traditional group and the new media group 

 The traditional group The new media group Z values P values 

The first TBL 94.50(1.00) 95.00(1.00) -1.897 0.159 

The second TBL 95.00(2.25) 96.00(3.00) -0.872 0.484 

The third TBL 83.00(3.00) 86.00(3.50) -2.252 0.048 

The fourth TBL 91.00(5.00) 94.00(5.00) -1.235 0.286 

The fifth TBL 87.00(5.50) 82.5(5.50) -1.235 0.286 

The sixth TBL 85.00(9.00) 92.50(9.75) -1.606 0.135 

The seventh TBL 91.00(3.50) 89.50(1.00) -1.251 0.238 

3.3 Self-testing scores of ophthalmic-related knowledge 

The average score of students in the new media group was 92.5 (10.00) points, while the average score of students in 

the traditional group was 90 (5.00) points. There was no statistically significant difference between the two groups 

(Z=-0.277, P=0.788). However, the excellent rate of students in the new media group was 86.67% (26 people), which 

was significantly higher than 63.33% of students in the traditional group (19 people) (χ2=4.356, P=0.037) (Table 2). 

Table 2. Comparison of self-testing scores between the traditional group and the new media group 

 Total scores [scores, M(IQR)] Excellent numbers [n (%)] 

The traditional group 92.50(10.00) 19(63.3) 

The new media group 90.00(5.00) 26(86.7) 

Z/Χ2 values -0.277 4.365 

P values 0.788 0.037 
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3.4 Pre-internship curriculum and teaching mode evaluation results 

According to the results of students' subjective evaluation of the curriculum and teaching mode, more than 90% 

(54/60) of the students believed that pre-internship had significantly improved their autonomous learning ability, 

awareness of teamwork, communication ability, scientific knowledge about ophthalmology, and other aspects. Mean-
while, more than 90% (54/60) of the students approved of the teaching methods, such as small classes for scientific 

knowledge and TBL (4-5 points), and 70% (42/60) of students expressed great satisfaction (5 points). As for the new 

media assisted TBL teaching model, 88.3% (53/60) of the students thought it was better than traditional courses (4-5 

points). However, only 58.3% (35/60) of them expressed satisfaction (5 points), and 11.7% (7/60) of the students felt 

that the new media assisted TBL teaching mode had an average effect (Table 3).  

Table 3. Students' evaluations on the course of pre-internship [n (%)] 

 1 2 3 4 5 

Scientific knowledge of ophthalmology science is closely related to life 0 0 0 6(10.0) 54(90.0) 

Theoretical knowledge of ophthalmology is closely related to clinical practice 0 0 1(1.7) 13(21.7) 46(76.7) 

Bridging course arrangement is reasonable 0 0 4(6.7) 11(18.3) 45(75.0) 

The humanities and experience sharing in the curriculum is helpful 0 0 1(1.7) 12(20.0) 47(78.3) 

Scientific knowledge improves my understanding of ophthalmology 0 0 0 5(8.3) 55(91.7) 

The form of small classes of scientific knowledge is superior to that of traditional 
large classes 

0 1(1.7) 5(8.3) 12(20.0) 42(70.0) 

TBL promotes the autonomous learning ability 0 0 5(8.3) 12(20.0) 43(71.7) 

The new media assisted TBL teaching model is superior of the traditional model 0 0 7(11.7) 18(30.0) 35(58.3) 

The pre-internship helps to increase the learning enthusiasm 0 0 0 15(25.0) 45(75.0) 

The small classes promote learning by summarizing the points and answering 
questions 

0 0 0 13(21.7) 47(78.3) 

The small classes improve the quality of the global pre-internship 0 0 1(1.7) 11(18.3) 48(80.0) 

The small classes strengthen the understanding and of ophthalmology 0 0 1(1.7) 11(18.3) 48(80.0) 

The small classes promote the communication between teachers and students 0 0 0 9(15.0) 51(85.0) 

The pre-internship promotes the learning of basic concept and skills 0 0 1(1.7) 11(18.3) 48(80.0) 

The pre-internship promotes the cooperation with each other 0 0 2(3.3) 12(20.0) 46(76.7) 

I'm very satisfied with this pre-internship 0 0 0 6(10.0) 54(90.0) 

Teaching hospitals should carry out pre-internship termly 0 0 2(3.3) 15(25.0) 43(71.7) 

I will recommend the pre-internship to other students 0 0 0 8(13.3) 52(86.7) 

 

3.5 Self-evaluation results after pre-internship 

After the pre-internship, the subjective evaluation of the students was assessed. For the improvement of teach-

er-student communication ability, the new media group is the same as the traditional group (Z=-0.148, P=0.928). For 

the improvement of communication ability with patients, there was no statistical difference between the two groups 

(Z=-0.690, P=0.514). There was no statistical difference in understanding the importance of basic ophthalmic clinical 

skills (Z=0, P=1.00). No observable difference was identified between the two groups for identifying critical patient 

information and desires in the clinical environment. (Z=-0.242, P=0.889). As for the approach of acquiring scientific 

knowledge associated with ophthalmology, we found no differences between the two groups (Z=-0.235, P=0.894). 

There was no statistical difference in cognition of the relationship between systemic diseases and eye diseases 

(Z=-0.807, P=0.478) (Figure 1). 
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Figure 1. 60 students’ self-evaluation after pre-internship. 

3.6 Career planning of junior medical students after pre-internship 

In the traditional group, students' choice of employment was limited to two aspects, more than 50% chose to become 
clinicians and clinical researchers, and the rest chose to become clinicians and basic researchers. In the new media 

group, students' choice of employment was more diversified. In addition to the above two options, full-time clinicians 

and full-time researchers were also under consideration (Figure 2). 

 

Figure 2. The career planning of students. 

4. Discussion 

4.1 Importing the new media could assist TBL teaching in the pre-internship 

This study shows that both the new media assisted TBL and the traditional TBL teaching modes have achieved good 

results in the ophthalmic pre-internship of junior medical students. In contrast, the new media assistance makes TBL 

teaching completion and is more helpful in improving junior students' learning enthusiasm and hands-on ability. 

With fewer ophthalmology class hours at the undergraduate stage and a strong specialty, students are inevitably 

afraid of learning difficulties at the initial stage, and their learning enthusiasm and participation are low. The traditional 

TBL teaching method takes the team as the center, the question as the clue, and then guides the students to actively par-

ticipate in the interaction, significantly improving the learning initiative and enthusiasm. The classroom evaluation after 

the pre-internship also proves the positive role of this popular science class and TBL class. However, the traditional 

TBL teaching mode has some questions, such as the establishment time of the TBL team being relatively short, the 

personalities of the team members being different, and the lack of a tacit understanding of each other. The above ques-
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tions make some students have a low self-sense of the groups and difficulty integrating into the team cooperation. The 

importing of new media has increased enjoyment in the classroom and raised teachers' attention to cultivating personal 

ability. Students could participate in team cooperation and develop learning plans independently. From the TBL score, 

compared with the traditional TBL teaching, the new-media group students' learning enthusiasm is more pronounced. 

Meanwhile, students' English reading ability, communication and expression ability, and hands-on ability could also be 

improved with the help of new media. The results of the ophthalmic self-testing showed that the difference in the aver-
age scores between the two groups was not obvious. However, the excellent rate of students in the new media group is 

significantly higher than that of the traditional group, which shows that importing new media has dramatically improved 

the understanding ability of some students. 

4.2 The new media assisted TBL teaching model promotes the implementation of the three early edu-

cation and improves medical students' ability to think about employment. 

This study shows that the new media assisted TBL teaching model could help junior medical students think about 

their career planning. The study in the undergraduate stage is discipline-centered, which is beneficial to master theoret-
ical knowledge quickly. However, when medical students enter the postgraduate study stage, they will face questions 

such as the inadaptation of the majors and scientific research work. Therefore, the popularization of the three-morning 

education in the undergraduate stage is particularly important, which could help students to think about career planning. 

Currently, most pre-internship activities carried out by colleges and universities are mainly aimed at early contact with 

clinical practice. Single clinical contact failed to synchronize the latest scientific and cutting-edge international research 

results. The lack of social practice leads to students' insufficient cognition and positioning of society and discipline. The 

importing of the new media could help students think about applying clinical knowledge in social practice. Meanwhile, 

it could help students exploit potentialities and subjective initiative, guiding them to actively know more about the latest 

scientific achievements and international frontier research. Therefore, importing new media is more conducive to im-

plementing early contact with scientific research and social practice and making the right career choice. 

4.3 Opportunities and challenges of the new media assisted TBL teaching mode 

In the era of rapid development of information, new media has brought new opportunities for medical education re-

form. The visual impact and sense brought by new media could make the teaching method more vivid and the special-

ized knowledge more popular and easier to understand. Meanwhile, the new media enhance the communication be-

tween teachers and students and the exchange between students and students. The new media's diversity and flexibility 

contribute to students' personalized development. With the help of the new media, students use the fragmented time to 

study independently and efficiently, breaking through time and space limitations. As a derivative of the new media, 

online meetings allow long-distance communication (Liang Z, Li X, Zhang Y, & Chang Y, 2022). 

At the same time, there are many challenges in the application of new media. On the one hand, students' acceptance 

of the new media assisted TBL teaching model is relatively low compared to the traditional teaching model. According 
to the evaluation of the student curriculum and teaching model, the acceptance of the new media was lower than that of 

other curriculum models. Only 58.3% (35/60) of the students were very satisfied, the lowest degree of satisfaction of all 

items. 11.7% (7/60) of the students feel that the new media assisted TBL teaching model has no significant advantages 

compared to the traditional TBl teaching model. There are many reasons for this phenomenon. First, some students have 

inertial thinking. They were accustomed to traditional media methods, such as paper reading and PPT display, and were 

unfamiliar with new media methods, such as video production. Secondly, fulfilling the task with the new media is rela-

tively cumbersome, causing the students' interest to decline. 

On the other hand, although the statistical result of the objective evaluation from teachers showed that students' 

learning enthusiasm, thinking ability, and practical abilities had improved after pre-internship, there was no obvious 

difference in the subjective feelings of students. The results showed that the students in the traditional group and the 

new media group believed that their abilities in all aspects had improved greatly after the pre-internship. This phenom-

enon may be because the pre-internship period was transitory, which caused the students' subjective experience to be 
insufficient. It is hoped that in the future, medical education could have better teaching results by improving the appli-

cation of new media in teaching. 

5. Conclusion 

According to the research and analysis of this pre-internship, both teaching modes produced fine learning outcomes 

in the pre-internship curriculum of ophthalmology for junior medical students. The new media assisted teaching model 
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seemed to benefit the outcomes of the TBL classroom in terms of promoting learning enthusiasm and hands-on capabil-

ity, consolidating the mastery of theoretical knowledge, and inspiring medical students to think about career planning in 

a more diversified way. However, there is still plenty of room for improvement in the new media assisted teaching 

model. How to better import new media into pre-internship and improve students' sense of identity in pre-internship, 

hands-on ability, and thinking mode is the focus of our research in the future. 
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