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Abstract 

 
 The objectives of this research were to 1)  compare the ability of automobile engine 
disassembly and adjustment and learning achievement of students before and after learning 
management by using the Davis’ instructional model. 2) compare the ability of automobile engine 
disassembly and adjustment and learning achievement of students after learning management by 
using the Davis’  instructional model with the established 70% criterion.  3)  assess the satisfaction 
of the students on learning management using the Davis’  instructional model.  The sample of this 
study was com 40 students in Jiangsu electronic information vocational college, obtained through 
cluster random sampling. 
        The research findings were as follows: 
  1)  The ability of automobile engine disassembly and adjustment and learning 
achievement of students after learning management by using the Davis’  instructional model are 
higher than before at a statistically significant level of 0.05 
  2)  The ability of automobile engine disassembly and adjustment and learning 
achievement of students after learning management by using the Davis’  instructional model were 
higher than the established 70 %  criterion at the 0. 05 statistical significance level ( X̅ =  91. 43  
S.D = 3.80473). 
  3)  The satisfaction of the students on learning management using the Davis’ 
instructional model is at a high level. 
 
Keywords : Automobile Engine Disassembly and Adjustment, Davies Instructional Model, Learning 

Achievement 
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1. Introduction  
 Disassembly and adjustment of automobile engine is the first professional core course 
of automobile inspection and maintenance technology, which aims to cultivate the ability of various 
posts in automobile maintenance enterprises or automobile maintenance stores. Through the study 
of this course, students will be trained to understand the structure of modern automobile engine, 
understand the working principle of various engine mechanisms and systems, and operate the 
lifting, disassembly and adjustment of engine. It lays a foundation for further cultivating professional 
skills such as the use and maintenance, fault diagnosis, detection and maintenance of automobile 
engines, and cultivating students' thinking ability, method ability, post abili ty and comprehensive 
professional ability. However, how to effectively transform and apply teaching methods to practical 
teaching and improve the effect of classroom teaching is very important . 
 The index construction of " double qualified"  teachers in higher vocational colleges is 
the key index whether higher vocational colleges can move forward correctly and continuously, . 
The quantity and quality of "double qualified" teachers basically determine the quality of teaching 
and training. Therefore, it is urgent to deeply study the basic elements and improvement paths of 
the quality of " double qualified"  teachers in higher vocational colleges, effectively improve the 
education and teaching quality of higher vocational colleges, and cultivate and bring up a 
contingent of vocational education teachers with excellent quality and exquisite skills .  
 Problem about teaching, in the traditional teaching of engine disassembly and 
adjustment, theoretical teaching is the main aspect .In the teaching process, teachers pay attention 
to theoretical teaching, instill knowledge points, and ignore students' operation in practice . This 
leads students do not dare to practice and also lead students know little about the engine, bring 
inconvenience to the future work. Therefore, with the intention to solve this problem, the researcher 
studied some teaching models and methods and choose the Davis Instructional Model which 
consisted of 5 steps of teaching. 
 
2. Research Objectives  
 This research consisted of three objectives:   
 2. 1 To compare the ability of automobile engine disassembly and adjustment and 
learning achievement of students before and after learning management by using the Davis’ 
instructional model. 
 2. 2 To compare the ability of automobile engine disassembly and adjustment and 
learning achievement of students after learning management by using the Davis’ instructional model 
with the established 70% criterion. 
 2.3 To assess the satisfaction of the students on learning management using the Davis’ 
instructional model  
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3. Research hypothesis  
 1)  The ability of automobile engine disassembly and adjustment and learning 
achievement of students after learning management by using the Davis’  instructional model are 
higher than before. 
 2)  The ability of automobile engine disassembly and adjustment and learning 
achievement of students after learning management by using the Davis’  instructional model were 
higher than the established 70 %  criterion. 
 (Criterion set at 70 % refers to the average score required by the college.) 
 
4. Research Methodology  
 4.1 Population and Sample 
 The population of this study was 300 students in Jiangsu electronic information 
vocational college. 
 The sample was composed of 40 students derived by using cluster random sampling.  
 4.2 Research Instruments  
 Instruments for measuring the ability of automobile engine disassembly and adjustment 
and learning achievement of students were: 
  1) Instructional innovation：Davis’ Instructional Model  
  In practical work, comparing the traditional indoctrination teaching with Davis 
teaching mode, we can combine theory with practice, master the disassembly knowledge of 
automobile engine in time, and apply it to practical operation, so as to understand the theoretical 
knowledge more directly.  In order to improve students' learning efficiency, stimulate students' 
learning motivation, regularly evaluate students' learning situation and help students solve problems 
in time. 
   Specifically, it includes the following five steps: 
    ( 1)  Tell relevant theoretical knowledge and combine video learning with 
practical operation to improve students' cognition of modern automobile engine structure, 
understanding of engine mechanism and system working principle, and operation ability of engine 
lifting, disassembly and adjustment. 
    (2)  The teaching implementation process adheres to the goal of adapting to 
social needs and the main line of technical application ability.  The design of teaching content 
closely focuses on the goal of cultivating skilled talents .  In the teaching process, students pay 
attention to the understanding of automobile engine structure and principle and the cultivation of 
practical disassembly and assembly ability, strengthen practical teaching and pay attention to 
knowledge renewal. 
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    (3) In the teaching process, innovate the teaching mode and pay attention to 
the integration of in class and out of class.  Make full use of advanced computer simulation 
technology, further deepen the reform on the basis of the original teaching reform of the integration 
of theory and practice, and reform the original teaching mode of " theory +  practice"  into the 
teaching process of "theory + virtual simulation + practice". 
    ( 4)  After each practical operation, students learn to sort out the tools and 
return the tools. 
    ( 5)  Through the assessment process, help students master relevant operation 
skills in time and achieve the purpose of employment.  Each group completes the operation 
assessment together.  In the process of operation assessment, it is necessary to evaluate not only 
the operation skills of the whole group of students, but also the cognition of students' parts, so as 
to obtain the operation assessment results.2) Lesson plan: A total of five lessons based on Davis’ 
Instructional Model with 20 class hours of theory and 60 class hours of practice . 
 Instruments for collecting data: 
  1) The automobile engine disassembly and adjustment ability tester is a performance 
evaluation table. 
  2)  The tool for measuring academic performance is a paper test for automobile 
engine disassembly and adjustment. Each group completes the operation assessment together. In 
the process of operation assessment, it is necessary to evaluate not only the operation skills of the 
whole group of students, but also the cognition of students' parts, so as to obtain the operation 
assessment results. A comprehensive and systematic written examination of theoretical papers will 
be arranged at the end of the term. 
  3) Evaluate students' satisfaction on learning through Davis teaching model by using 
a questionnaire. 
 4.3 Data collection 
 The procedures of data collection were as follows: 
  1) The sample was given the pretest for measuring the ability of automobile engine 
disassembly and adjustment and learning achievement with constructed instruments .   
  2) The sample was taught according to the lesson plans based on Davis’ instructional 
model.  
  3)  After finishing the instruction, the sample received the posttest on the ability of 
automobile engine disassembly and adjustment and learning achievement by using the same 
instruments which were used in the pretest. 
 4.4 Data analysis 
 In this study, data were analyzed by using the statistical program according to the 
research objectives. 
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  4. 4. 1 Compare the ability of Automobile engine disassembly and adjustment  and 
learning achievement of students before and after learning through Davis’  instructional model by 
using t-test for dependent samples. 
       4. 4. 2 Compare the ability of Automobile engine disassembly and adjustment  and 
learning achievement of students after learning through Davis’  instructional model with the 
established 70% criterion by using t-test for one sample. 
  4.4.3 Analyze the satisfaction of the students on learning through Davis’ instructional 
model by using arithmetic mean and standard deviation. 
 
5. Research Results 
 The results were presented according to the research objectives as follows : 
 5. 1 Part 1:  Result of comparing the ability of Automobile engine disassembly and 
adjustment before and after receiving Davis’  instructional model  by using t- test for dependent 
samples. 
 
Table 1 Paired sample t-test 

Group N X̅ S.D. t p 
Experimental group 40 88.50 4.58 -11.99 .000 

 
 As shown in Table 1, students  had ability of Automobile engine disassembly and 
adjustment after using Davis’  instructional model ( post- test)  greater than before using Davis’ 
instructional model (pre-test) at .05 statistical significant level (t= -11.99, p < 0.05). 
 On average, Posttest scores were 88.50 points higher than Pretest scores (95% CI [79-
91]). 
 Thus, it was concluded that, ability of Automobile engine disassembly and adjustment 
of students after receiving Davis’ instructional model was higher than before. 
 5. 2 Part 2:  Result of comparing the learning achievement of the students before and 
after receiving Davis instructional model  by using t-test for dependent samples. 
 
Table 2 Paired samples test 

Group N X̅ S.D. t p 
Experimental group 40 93.93 3.84 -11.99 .000 

 
 As shown in Table 1, Students  had learning achievement after using Davis instructional 
model (post- test)  greater than before using Davis instructional model (pre- test)  at .05 statistical 
significant level (t= -11.99, p < 0.05). 
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 On average, Posttest scores were 93.93 points higher than Pretest scores (95% CI [80-
98]). 
 Thus, it was concluded that, learning achievement of the students after receiving Davis 
instructional model was higher than before. 
 5.3 Part 3: Result of comparing ability of Automobile engine disassembly and adjustment 
of students with the determined criteria set at 70 % by using t-test for one sample. 
 
Table 3 

Group N Full score Criteria score X̅ S.D. t p 
Experimental group 40 100 70% 91.43 3.804 105.44 .000 

 
 As shown in Table 3, since p < 0. 05, we rejected the null hypothesis (H0)  and 
concluded that the mean of ability of Automobile engine disassembly and adjustment  of the 
sample was significantly different from the average ability of Automobile engine disassembly and 
adjustment of the overall student population. 
 Based on the results, we can state the following: 
  The ability of Automobile engine disassembly and adjustment  of the students in 
Jiangsu Electronic Information Vocational College after receiving Davis’  instructional model was 
100 from a possible full marks of 91. 43 and the standard deviation was3. 804 which was 
statistically higher than the criterion of 70% at the .05 level of statistical significance. 
  Thus, it was concluded that, the ability of Automobile engine disassembly and 
adjustment of the students who received the Davis’ instructional model was higher than 70%. 
 5.4 Part 4:  Result of comparing learning achievement of students with the determined 
criteria set at 70 % by using t-test for one sample. 
 
Table 4 

Group N Full score Criteria score X̅ S.D. t p 
Experimental group 40 100 70% 91.43 3.80 105.44 .000 

 
 As shown in Table 4, since p < 0. 05, we rejected the null hypothesis (H0)  and 
concluded that the mean of learning achievement of the sample was significantly different from 
the average learning achievement of the overall student population. 
 Based on the results, we can state the following: 
  The learning achievement of the students in Jiangsu Electronic Information Vocational 
College after receiving Davis’  instructional model was 40 from a possible full marks of 100 and 
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the standard deviation was 3. 80 which was statistically higher than the criterion of 70%  at the 
.05 level of statistical significance. 
  Thus, it was concluded that, the learning achievement of the students who received 
the Davis’ instructional model was higher than 70%. 
 5. 5 Part 5:  Result of the satisfaction of the students on learning through Davis’ 
instructional model by using arithmetic mean and standard deviation. 
  The satisfaction questionnaire consisted of two parts:  1)  close- ended questions with 
five-rating scales and 2) recommendations. Moreover, the first part was composed of three sections 
with a total of 17 items:  four items for English contents, eight items for booklet design, and five 
items for English CD. The satisfaction questionnaire possessed the contents validity of 0.67-1.00. 
Look at the concise figures of their satisfaction in Table 6.  
  
Table 6 The samples’ satisfaction with the innovation   

Items Numbers Levels of Mean S.D. of samples Satisfaction X̅ 
1 40 1.19 .398 4.80 
2 40 1.17 .380 4.82 
3 40 1.11 .312 4.89 
4 40 1.21 .414 4.78 
5 40 1.21 .414 4.78 
6 40 1.15 .360 4.84 
7 
8 
9 
10 

40 
40 
40 
40 

1.06 
1.19 
1.21 
1.15 

.247 

.398 

.414 

.416 

4.93 
4.80 
4.78 
4.84 

  
 The above table shows that the sample's satisfaction with innovation is between 4.78-
4. 93.  Overall, this is the highest ranking ( 4. 93) .  Considering every aspect, it shows that the 
acceptance of automobile engine disassembly and adjustment under Davis’ teaching mode is the 
highest, ranking first (4.93). The second is the teaching situation of Davis’ teaching method (4.89), 
the achievement of Davis’ teaching mode and the satisfaction with teachers (4.84). 
 
6. Discussion  
 The following points based on the research results were discussed:  
    According to the research results, the following points are discussed : 
  6. 1 The results show that after accepting Davis teaching mode, students' ability of 
automobile engine disassembly and adjustment is improved.  This may be because students fully 
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participate in teaching activities according to the steps of the teaching mode, which provides 
students with sufficient opportunities to practice the necessary automobile engine disassembly and 
adjustment skills. 
  6. 2 The results show that students' academic performance after accepting Davis 
teaching mode is higher than that before accepting Davis teaching mode .  This may be because 
students prefer to combine theoretical knowledge with practical operation learning.  Through 
practical operation, theoretical knowledge is no longer boring, but can improve students' 
enthusiasm for active participation. 
             6.3 This study is based on the needs of the sample. Therefore, the needs of students 
are analyzed through course group discussion and prediction test, so as to obtain real data and 
develop practical innovation suitable for them.  It is not only consolidates and uses theoretical 
knowledge in time, but also mobilizes students' enthusiasm and initiative. 
  6. 4 When students study engine disassembly and assembly in school, the 
asynchronous or long- span teaching time and content makes the theoretical knowledge learned 
by students unable to be consolidated in time. However, due to the lack of solid and corresponding 
training teaching with theoretical knowledge foundation, the effect is unsatisfactory and the 
teaching efficiency is low, which makes the theoretical knowledge and practical ability of students 
unable to be guided in time. 
  6. 5 Davis’  teaching mode is applied in the course of engine disassembly and 
adjustment to achieve seamless connection in time, consolidate and utilize theoretical knowledge 
in time, and mobilize students' learning enthusiasm and initiative . 
  6. 6 Sixteen objectives are adopted in the course.  Adhere to the goal of adapting 
to social needs and taking the technical application ability as the main line . The design of teaching 
content closely focuses on the goal of cultivating skilled talents .  In the teaching process, pay 
attention to students' understanding of automobile engine structure and principle and the cultivation 
of hands-on disassembly and assembly ability, strengthen practical teaching and pay attention to 
knowledge renewal. At the same time, establish students' correct outlook on employment and life, 
and set lofty goals for the future. 
  6. 7 Adopting Davis’  teaching mode in the teaching of automobile engine 
disassembly and adjustment can improve students' professional practice ability, help students 
improve their practice ability and lay a good foundation for their future career. At the same time, 
it can effectively solve the employment problem of higher vocational colleges .  
  6. 8 The three experts evaluated the disassembly and adjustment of automobile 
engine at the highest level (4.81) , and the sample's satisfaction with innovation also reached the 
highest level (4.74) .  This may be due to the following reasons:  it is developed according to the 
needs analysis of the target group.  The system development process lasts from the first stage of 
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data collection to the final stage after testing.  This teaching model helps to improve students' 
efficiency in learning this course. 
  
7. Conclusion  
 Through continuous investigation, exploration and discussion, students have a better 
grasp of the course of automobile engine disassembly and adjustment.  Davis teaching method 
improves students' interest in learning professional knowledge, stimulates students' ability of 
independent learning and self exploration, cultivates innovative consciousness, and enriches the 
content and form of training and teaching.  The combination of theory and practice has been 
carried out very well in the practical training of automobile engine disassembly . 
  
8. Recommendations 
 The following are some recommendations based on the research results :  
 8.1 Teachers can communicate flexibly with the actual teaching needs of the enterprise 
in time. 
 8. 2 Teachers pay attention to the learning of individual differences among students, 
help backward students adapt to Davis teaching mode as soon as possible, and try their best to 
enable each student to carry out simple disassembly and assembly of automobile engine . 
 8. 3 Young teachers should learn more from experienced teachers, improve classroom 
efficiency and master methods to mobilize students' active participation. 
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