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Abstract

Background Course quality assessment contributes to evaluate teaching effectiveness and to improve
student learning. Several course quality assessment questionnaires have been carried out associated
with teaching quality evaluation of medical education. However, little is known about views of medical
students regarding the quality of preclinical courses. To fill this gap, we aimed to develop a novel multi-
dimension instrument for assessing teaching quality with the perception of medical students in
preclinical courses.

Methods The original Teaching Quality Evaluation Questionnaire (TQEQ) containing seven dimensions:
course contents, teaching abilities, teaching methods, teaching attitudes, learning outcomes, teacher
characteristics, student subjection, consisting of 47 items was formed according to literature reviews and
group design. We sent the original questionnaires with items in a random order to medical students of
Shanghai Jiao Tong University School of Medicine. After collecting the valid questionnaires, the
exploratory factor analysis was conducted to assess construct validity and Cronbach’s alpha coefficient
was used for evaluating internal consistency reliability of the questionnaires.

Results In total, 590/646 (91.3%) of participants completed the questionnaire regarding preclinical course
evaluation. The exploratory factor analysis yielded seven common factors, learning outcomes, teaching
attitudes, student subjection, teaching abilities, teaching methods, teacher characteristics, teaching
interactions, consisting of 39 items explained 58.449% of total variance and the factor loading value was
above 0.4. In addition, Cronbach'’s alpha coefficients ranged from 0.669 to 0.914.

Conclusion This study provides a new, validated and useful instrument for measuring teaching
effectiveness of preclinical courses based on the views of medical students. It is feasible for use in
medical schools.

Background

Medical education must meet high standards as medical students carry more responsibility in the future.
In order to ensure the effectiveness of the medical courses, course evaluation is an integral of medical
education [1-2].

Rating scale is emerging as an important determinant in the course evaluation of medical education. For
instance, the Course Experience Questionnaire (CEQ), containing five main factors: good teaching, clear
goals and standards, appropriate workload, appropriate assessment and generic skills [3], has been
demonstrated validity in the medical education setting during preclinical courses [4]. The Student
Evaluation of Educational Quality (SEEQ) was widely used in higher education institution in United States
[5]. Thus, a good quality of preclinical course assessment could also help teachers to improve teaching
effectiveness and outcomes.
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Traditional lecture-based learning (LBL) still remains the mainly method in the process of preclinical
teaching in medical schools in China, though, a growing number of medical schools have adopted the
popularity teaching methods in medical courses, such as problem-based learning (PBL) [6], team-based
learning (TBL) [7]. So far, although many studies have carried out different questionnaires associated
with teaching quality evaluation of medical education, such as clinical teaching [8], outpatient teaching
[9], bedsides teaching [10], PBL [11], there lacks views of medical students regarding the quality of
preclinical courses.

There is evidence that student perceptions are more predictive of student learning outcomes than other
methods such as external observations or teachers’ subjective perceptions of their own teaching behavior
[12]. The reliability and validity of student ratings is, to a certain degree, compromised because student
evaluations usually reflect their expectations about the teacher, despite of a bigger expenditure [12].
Therefore, in this study, we develop and validate a novel questionnaire covering seven dimensions from
the view of medical students, hoping to have an accurate and profound understanding of our students
and help teachers and faculties to improve the preclinical courses.

Methods
Item generation and scale development

The items were yield through literature reviews and group design. It was arranged to contain seven
dimensions and each dimension was designed to cover 5-to 7-items. Each item was measured by a five-
point Likert-type scale, with 1 represents strongly disagree, 2 represents disagree, 3 represents neutral, 4
represents agree, 5 represents strongly agree. Ultimately, an original version of The Teaching Quality
Evaluation Questionnaire, consisting of 47 items, was generated. On the top of the questionnaire, it
included the investigators information, such as class, grade, and major. Each item of the questionnaire
was in a random order when sent to the participants (Table 1).

Participants

We investigated students whose major were nutrition, clinical medicine, pediatrician and public health in
Shanghai Jiao Tong University School of Medicine. The inclusion criteria for participants were having the
compulsory curriculum at grade 2 to grade 4.

Data analysis

We used SPSS 22.0 to analyze the data. Iltem scores was calculated as Mean * standard deviations (SD).
Exploratory factor analysis (EFA) was performed to assess the construct validity, while Cronbach’s alpha
coefficient was applied to examine the internal consistency.
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Structural Validity
Exploratory Factor Analysis

The number of respondents between five to ten participants per item is essential for EFA [13]. The Kaiser-
Meyer-Olkin (KMO) measure and Bartlett's test of sphericity were applied to explore the sampling
adequacy of factor analysis. Then, EFA using principal component analysis with varimax rotation was
conducted to determine the factor structure of the items. Factor with an eigenvalue higher than one was
considered for extraction [13]. Factor loadings, equal to or greater than 0.40, were selected [14].

Reliability

Internal consistency

Cronbach’s alpha coefficient was conducted to measure the consistency of each item. The satisfied
Cronbach’s alpha coefficient was more than or equal to 0.70.

Ethics approval

This study was approved by the Ethical Committee of Shanghai Jiao Tong University School of Medicine.
Study participants han signed informed consent and all data were collected anonymously.

Results
Missing values and descriptive statistics

In total, 646 medical students participated in this study, and 616 surveys were returned. We screened out
and eliminated the samples having missing, outliner or invalid values by descriptive statistics. Totally,
there were 590 valid and completely questionnaires. The response rate was 91.3%.

Structural validity

The KMO measure of sampling adequacy was 0.946 and the Bartlett’s test of sphericity was significant
(x2 =1081.43, p < 0.001), indicating the data were satisfied for factor analysis [15]. Seven common
factors, eigenvalues greater than 1, were extracted using principal component analysis with varimax
rotation (Fig.1). The seven-factor solution accounted for 58.449% of the variance (Table 2). The items
were removed if the factor loading was lower than 0.40. The first factor (F1) was named learning
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outcomes, which involved thirteen items; the second factor (F2) was named teaching attitudes, which
involved five items; the third factor (F3) was named student subjection, which involved four items; and
the fourth factor (F4) was named teaching abilities, which involved five items; the fifth factor (F5) was
named teaching methods, which involved five items; the sixth factor (F6) was named teacher
characteristics, which involved four items; the seventh factor (F7) was named teaching interactions,
which involved three items.

Internal consistency reliability

The Cronbach’s alpha coefficient of the new 39-item scale was 0.941, and the Cronbach’s alpha
coefficients of the subscales raged from 0.669 to 0.914 (Table 3), indicating excellent internal
consistency and stability of the instrument.

Discussion

In this study, we described the development of a new teaching quality evaluation questionnaire (TQEQ) of
preclinical courses from the perceptive of medical students with the purpose of improving the
effectiveness of preclinical courses in medical schools.

Reliability, validity efficiency and feasibility assessment of the evaluation program is necessary in order
to provide an accurate, fair and reliable assessment of teaching quality [16]. We send the original
guestionnaire whose 47 items are in random to the participants, in order to reduce the impact of effects
of subjective consciousness. The EFA of the TQEQ demonstrated seven factors consisting of 39 items:
learning outcomes, teaching attitudes, student subjection, teaching abilities, teaching methods, teacher
characteristics and teaching interactions, which included the four main aspects of teaching quality
program: structure, process, teacher characteristics, and outcomes [17]. Besides, the value of Cronbach’s
alpha was exceeded 0.70, indicating an acceptable and good internal consistency reliability of the
instrument [18]. Thus, this new instrument may well be used to assess teaching quality for medical
schools.

A good questionnaire not only contributes to measure the effectiveness of teaching, but also helps to
provide a well informal feedback for the teachers and faculties. In this study, interestingly, we found that
the common factor “learning outcomes’ weighted most heavily among the seven factors. Moreover, five
of ten highest value items, “Teachers use heuristic teaching method to inspire students to think” (g3, 4.35
+ 0.82), which 86.8% agreed and only 2.9% disagreed; “Teachers are good at cultivating students’ ability
of subject thinking rather than indoctrinating knowledge blindly " (q1, 4.49 + 0.72), which 90.3% agreed
and only 1.2% disagreed; “This course will train students to solve the problems” (q20, 4.29 + 0.82), which
84.2% agreed and only 2.7% disagreed;“Students will have a good command of key points after the
course” (g6, 4.4 + 0.78), which 86.8% agreed and only 2.0% disagreed; Teachers have excellent theoretical
knowledge of their specialty, and appropriate application in teaching " (q21, 4.44 + 0.71), which 89.7%
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agreed and only 1.4% disagreed, are in this common factor. In the other words, whether the course will
improve students’ abilities, such as heuristic thinking, solving problems, is important for medical
students. This is consistent with the previous studies that three types of outcomes need to take in
consideration when determining the efficacy of medical education programs: education, clinical career,
and environmental outcomes [19]. So, it is critical for teachers to focus on how to cultivate and elevate
students’ comprehensive abilities rather than teaching literally.

In addition, the highest value items “Teachers are familiar with the teaching content and able to sort out
the key points” (q42, 4.66 + 0.63), 93.5% agreed and only 1.0% disagreed; “Teachers are well prepared for
the course " (g4, 4.60 * 0.65), 93.8% agreed and only 1.4% disagreed; “Teachers are good at organizing
the process of class " (q32, 4.48 + 0.69), 90.0% agreed and 10.0% disagreed, are in the common factor,
“teaching abilities”, revealing that teacher’s performance is the most important for medical students.
Thus, in the LBL model, it is essential for teachers to make good preparation and have a good charge of
the course.

Moreover, the other two high value items “Teachers encourage students to discuss and ask questions "
(941, 4.57 £ 0.69), 91.7% agreed and only 1.0% disagreed; “Teachers are patient with students’ questions
(q40, 4.32 + 0.84), 83.4% agreed and only 2.7% disagreed, are in the common factor, “teaching
interactions”, indicating that students rely on teachers and hope teachers could give positive feedback to
them.

Among the seven common factors, the common factor “teacher characteristics”, containing the four
items “Teachers are young and nearly have no generation gap with students” (q43, 3.2 + 1.07), 38.4%
agreed and 22.0% disagreed; “Teachers are humorous” (q45, 3.39 + 1.16), 47.9% agreed and 21.0%
disagreed; “Teachers are good-looking and attractive” (q16, 3.35 + 1.19), 46.4% agreed and 22.5%
disagreed; “The evaluation of teacher related to the course difficulty” (q15, 3.64 + 1.20), 60% agreed and
18.1% disagreed, seems not so essential to the medical student. This was further validated that teachers
should exert their strong efforts to prepare their courses and improve their abilities, while they still need to
pay attention to their words and actions.

However, this study still has some limitations. First, the course evaluation was administered at the middle
of a curriculum; however, some studies suggested that continuous assessment during the courses brings
up higher reliability ratings rather than the retrospective evaluation [1, 20]. Second, the questionnaire is
collected from the view of students, but it should be also accessible to teachers. The teaching planning,
teaching methods, and teaching skills may more suitable for teachers themselves to evaluate. Thus, both
students and teachers are critical in the process of the assessment of preclinical courses. In addition, the
data were collected in a single medical school; therefore, application of the questionnaire in other medical
schools is needed to validate the effectiveness of the evaluation system.

In conclusion, TQEQ was demonstrated to be a valid and credible instrument for assessing teaching
quality of medical school. Future studies needs to explore whether feedback acquired from this
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questionnaire contributes to facilitate teaching quality of preclinical courses and student learning
outcome.

Conclusion

This study provides a new, validated and useful instrument for measuring teaching effectiveness of
preclinical courses based on the views of medical students. The Exploratory factor analysis of the new
teaching quality evaluation scale demonstrated seven factors consisting of 39 items: learning outcomes,
teaching attitudes, student subjection, teaching abilities, teaching methods, teacher characteristics and
teaching interactions. This new scale is based on the views of medical students. It is feasible for use in
medical schools to evaluate the preclinical courses.
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Dimensions  No. Items Random
order
Course 1 This class should be grasped compared to other classes ql2
contents 2 This course are informative q28
3 . . q20
The class will train students to solve the problems
4 Students wants to improve their competitiveness in the talent market 439
5 Teacher choose the appropriate textbook for the class q34
6 The class can reflect the progress and dynamics of disciplines in domestic a8
and abroad
7 The evaluation of the teacher related to the class difficulty qts
Teaching 8 The teacher will keep the class lively and interactive, and the participation ql7
abilities of students is in high level
9 The teacher are familiar with teaching content and able to sort out the key q42
point
10 Teachers have excellent theoretical knowledge of their specialty, and 21
appropriate application in teaching
1 Teachers use heuristic teaching method to inspire students to think q3
12 The teacher is in high spirits during teaching q24
13 The words of the teacher are exact as?
14 Teachers are good at cultivating the students' ability of subject thinking ql
rather than indoctrinating knowledge blindly
Teaching 15 Teachers use various methods (lecture, questions, discussion, case q35
methods analysisletc)
16 . . . . . ql8
Teachers teach in English(especially in professional terms)
17 The PPT is specific-designed, well-produced and enchanting. a7
18 The PPT contains cartoon and images to enhance the teaching effects 29
19 N . ql3
The blackboard-writing is neat and standardized
20 . q32
Teachers are good at organizing the process of the class
21 qlo

Teachers advocate the autonomous learning and will provide the
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Teaching

attitudes

Learning

outcomes

Teacher

characteristics

Student

subjection

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

39

40

41

42

43

45

bibliography

The teacher are humorous

Teachers impart education among teaching

Teachers are well prepared for the course

Teachers are strict with the class teaching discipline

Teachers encourage students to discuss and ask questions

Teachers regard the students as equal teaching partners

Teacher are patient with students questions

Teachers have high requirements for attendance and homework
Students will have a good command of key points after the course
Students can make better use of the theoretical knowledge after class
The course can stimulate the students’ interest and thirst for knowledge in
the field

Students’ ability to observe, operate, analyze and solve problems of
students can be improved after class

The course has a positive impact on personal development and perception
of life values

Students’ interpersonal communication ability will be improved after the
class

Improve students’ Clinical thinking after the course

The teacher has a high affinity

Teachers works models for students

Teachers are young and nearly have no generation gap with students
Teachers behave in a civilized manner

Teachers have a good command of mandarin and speaking skills
Teachers are good-looking and attractive

Students dare to put forward their opinions

The students can learn most of contents independently with high

autonomous learning ability
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q45
q33
qd

qld
gl
q30
q40
q23
qb

q38

q44

qg31

q2

q22

q9

ql9
q25
q43
ad

q27
qle
q36

qd’7

q46



The students are patient with difficulties and able to find solutions

46 qll

The students have the ability to establish links and integrate with relevant

courses quickly

47 The students are interested in the class q26

Table 2. Factor loadings by exploratory factory analysis
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Items Meanz+ SD Factors
F1 F2 F3 F4 F5 F6  F7
a3 435=0818 763 0062 0067 0226 0137 0048 0.08
ql 449%0.723 5747 0008 0096 0.164 0.086 0021 0.053
Q2 4050949 794 0173 0132 -0.059 0.087 0094 0.102
q9 407£0936 5639 0015 0177 0123 0339 0077 -0.032
gl1 42120851 604 0047 0341 0245 0205 -0.007 -0.048
420 4290823 56 0168 048 0111 0.072 -0.044 0.069
46 440784 537 0007 0037 0503 0145 0132 0.017
44 42520815 517 0075 0411 0246 0.109 0332 0.109
431 42820812 503 0122 0483 0.159 0234 0061 0.228
Q@1 44420713 469 0163 0345 0391 0083 -0.058 -0.03
38 429083 459 0065 0439 0378 0104 0011 0.087
q22 372£1.042 4436 036 0398 -0.079 0.156 0228 0.169
433 41£0919 416 0364 0316 0039 0.183 0188 0.365
a5 41220951 15 0738 -0.151 0091 0117 0013 0.227
qla 349+£1.032 137 0717 0238 0048 009 0201 -0.056
ql3 384£1.042 035 0647 0215 0.121 0137 0166 0.105
025 417+0871 1537 0634 0118 0192 0062 0112 0227
423 36094 043 0625 0315 009 0066 0183 -0.165
439 40520941 307 0174 0577 0076 0.059 0.155 0.23
436 399+0909 4484 o016 0562 0.182 0396 0.037 0.202
q46 42820798 364 0217 0544 0297 0111 0125 0.092
@7 407+0957 484 0116 0485 0.193 0305 0151 -0.001
42 466+0.628 175 5022 0161 0.705 0.003 0.096 0.233
G4 46+0654 357, (338 -0.105 0578 0084 -0.161 0.092
434 426+0.789 149 0108 0387 056 0205 0041 -0.062
432 4480691 53 0206 0291 0537 0.057 0018 0.055
427 424£0.865 pg 0438 -0018 0489 0.118 0.169 0.235
q18 31121115 (996  0.041 0063 -0035 0.687 0117 0.05
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3.73 £ 0.995

ql10 0385 0189 0.142 0077 0.626 0.024 -0.029
435 403+0993 157 0129 0361 0.193 0576 0.128 0.126
a8 382094 453 0122 0051 0071 0549 0.049 0.056
q28 391£0901 1009 0359 0.167 0287 0488 0079 0.07
443 32£1073 407 0186 0017 0064 0061 0796 0.105
@5 339£1.163 (197 0114 0173 0031 0.099 0.785 0.1
q16 335+£1.192 044 0458 -0.007 -0.006 0.165 0.554 -0.019
q15 364+1.199 (081 0392 0177 0099 0.032 0455 -0.309
g4l 457£0.685 173 0089 0214 0398 -0.026 0.082 0.606
430 41520902 5597 0325 0265 0142 0269 0.098 0.488
40 432+0836 176 0244 0271 0385 0274 0067 0.454
Eigenvalue 12.856 3.132 1.958 1.381 1.357 1.04 1.008
Percentage of the variance 32.963 8.03 5.022 3.54 3.479 2.83 2.548
Table 3. Internal consistency reliability
Factors The name of factors Number of items Cronbach alpha
F1 Learning outcomes 13 0.914
F2 Teaching attitudes 5 0.798
F3 Student subjection 4 0.760
F4 Teaching abilities 5 0.737
F5 Teaching methods 5 0.752
F6 Teacher characteristics 4 0.723
F7 Teaching interactions 3 0.669
Total 39 0.941
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Figure 1

Scree plot for TQEQ
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