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Introduction

In recent years, due to advancement of computer technology, the concept of

computer-assisted instruction is now more prevalent, and has become a trend (Yang &

Wang,2001). E-learning/digital learning and internet learning have become an important

developmental trend in domestic and foreign education reform. Taiwan’s Ministry of

Education (2001) has emphasized the development of digital learning, with a blueprint

of junior high and elementary school information education of “information at hand, joy

of proactive learning; cooperative innovation, knowledge for life.” Digital learning

methods including the World Wide Web, multimedia, professional websites, information

search, electronic libraries, and remote learning have become important channels of

learning. In the modern instructional environment, teachers must deal with the challenge

and developmental opportunity of how to appropriately use information technology and

to integrate various educational materials into course design and teaching methods

(Rosemberg,2001). Digital learning is different from the characteristics of traditional

classroom environment learning, and can improve upon some learning problems of

students who are physically or mentally challenged, helping them to learn more

effectively (Chen,2003b).

Digital learning provides stimulation from different channels such as words,

pictures, sounds, animation, and images, and can frequently help students use learning

functions of different sensory organs, and achieve the learning targets of diverse

wisdom (Li, 1998). In designing digital learning, scholars emphasize that learning ideals

rather than computer technology should lead the design of a computerized learning

environment (Chiou & Chong,1993). Selection of appropriate instructional strategies is

necessary to realize the benefits of tool-assisted learning, to achieve good teaching

effects (Yang,2000). Situated instruction refers to the simulation of a realistic

environment, whereby knowledge is received through a process in which the active

participation of the learner in interacting with people or events in the environment, and

emphasizes fact, socialness, and realism (Chiou,1996). Digital learning is a very
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suitable learning method that allows for the implementation of individualized situated

instruction. This study uses the content of the written test bank for motorcycle driving

as the educational material, and uses situated instruction theory to compile a set of

digital learning instructional materials suited for vocational high school special class

students. This study hopes to integrate the concept of situated instruction in digital

learning, to help vocational high school special class students to apply their learning to

daily life, to increase the efficacy of digital learning, in hopes that mentally and

physically challenged students can also have the opportunity for digital learning like

regular students.

Based on the aforementioned research background and motivation, the primary

purpose of this study is to explore the effect of digital learning as part of situated

instruction to vocational high school special class students learning achievement, in

order to provide a reference or basis for vocational high school special class teachers in

their instruction. Concretely speaking, the primary purposes of this study are as follows:

1. To explore the intermediary effect of “digital learning as part of situated instruction

involving written test bank for motorcycle driving” on the learning achievement of

vocational high school special class students.

2. To explore the intermediary effect of “digital learning as part of situated instruction

involving written test bank for motorcycle driving” on the learning motivation of

vocational high school special class students.

3. To propose concrete suggestions on “digital learning as part of situated instruction

involving written test bank for motorcycle driving.”

Research Method

1.Research structure

It can be seen in Figure 1 that learning achievement of vocational high school

special class students may vary according to different instructional strategies, and a

student’s basic ability, teacher’s ability, nature of educational material may all have

direct or indirect effects on learning achievement.
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Independent variable Dependent variable

Basic professional ability

of students

1. Basic concepts of traffic
regulations

2. Concept of signs
3. Concept of signals
4. Concept of markings and

lines

Teacher ability

1. Professional
knowledge

2. Teaching
experience

Nature of instructional

materials

1. Instructional content
2. Evaluation tools

Figure 1 Research structure diagram

2.Research subjects

This study uses the original classes as units for sampling. The subjects are 28

students from a national vocational high school special class, placing 14 into the

experiment group (first year students), and 14 into the control group (third year

students). Of which the control group uses traditional lecture instruction, while the

experiment group uses the instructional strategy of “digital learning as part of situated

instruction.” The study uses the written test bank for motorcycle driving promulgated by

Ministry of Transportation And Communications to conduct group teaching that

consists of 12 hours over six weeks.

3.Research design

Because the samples in this study are not random, “quasi-experimental design” is

used, divided into the experiment group (one class) and control group (one class), which

uses a pretest and posttest to conduct evaluation of learning achievement. The

experiment design model is as shown in Table 1.

Table 1 Experiment design model

Group Pretest Experiment Posttest

Experiment group Y1 X Y2

Control group Y3 -- Y4

Y1, Y3: Pretest
Y2, Y4: Posttest

X: Experiment treatment

Control variables

Instructional method
Control group: traditional lecture instruction
strategy
Experiment group: Instructional strategies that

combine digital learning with situated
instruction

Learning effectiveness
1. Learning achievement
2. Learning motivation
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4.Digital learning system

(1) System environment

The digital learning system of this study uses the digital e-school at the researcher’s

school (http://210.70.70.242/ezlearning/Scripts/Login.php). This system uses Microsoft

MYSQL 4.0.18 as the back-end database, which stores information such as basic data of

students, course materials, question bank, learning procedures, and managers. It also

uses ASP.NET, to connect with the MYSQL database through the ASP.NET (Active

Data Object), and executes SQL (Structured Query Language) commands to save and

access the database, then sends the results in HTML format to the client’s browser.

(2) Digital learning system interface

This system is divided into three interfaces, for student, teacher, and manager.

Because this is a personal digital teaching platform for the teacher, the teacher is

simultaneously the manager. These are explained as follows:

‧Student interface

After students use the browser to access the network, they can view the static

course materials based on their needs. This system is displayed in webpage form. In this

system, the more difficult parts of the course are complemented with animation and

multimedia, supplemented with teacher’s online explanations, which can be chosen by

students. Here, students can watch the static course instructional materials, read course

information, and can watch the dynamic courses, latest bulletins, personal grades,

learning conditions, and conduct online tests or homework. Additionally, in terms of

interaction, there are functions such as electronic notes and course discussion areas, so

that students can conduct active learning with other students or with the teacher.

‧Teacher interface

Functions in the portion change according to the choices made by the teacher when

establishing the course. This system interface provides three major functions of course

management, management of instructional materials, and online interaction. In course

management, teachers can establish a back-end database system, modify or search for

student information, and can use the grades management system to process student

grades. Production of instructional materials provides diverse methods to allow teachers

to produce online instructional materials as well as write the questions and answers for

the online homework. Online interaction provides electronic notes and course

discussion areas so that teachers can use non-simultaneous methods to conduct

discussion and communication with students. Additionally, online tests record the

grades after learning of students and provide the function of effective tracking for

learning, so that teachers can understand the conditions of students.
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5. Design of digital learning instructional materials

This study uses instructional strategies combined with situated instruction, based

on the theory of situated instruction by Chiu and Chung(1993), using junior high and

elementary schools as subjects to propose the following design principles for situated

instruction:

(1)Principle of actual scenarios: use actual scenarios to organize knowledge, and in the

design of digital learning instructional materials, it would allow the active

operation, exploration, and random reorganization of knowledge by learners.

(2)Principle of real activities: learning activities in learning scenarios should be real

activities, so that learners can have practical use of knowledge, which helps in

elevating learning motivation and transfer of learning.

(3)Principle of active learning: in the process of active exploration and

problem-solving, learners can learn knowledge to be applied in real life.

(4)Principle of marginal participation: learning moves gradually from the margins to

the center, situated instruction emphasizes shallow to the deep, meaning first

observe, imitate, and learn simple knowledge capabilities, then gradually learn

difficult knowledge and techniques.

6. Research tool

The research tools in this study include digital instructional materials and the four

following scales: basic ability scale, learning achievement scale of “motorcycle driving

written exam” subject with “digital learning combined with situated instruction”

instructional strategies, and motivation scale of “digital learning combined with situated

instruction” instructional strategies. The descriptions are as follows:

(1) Traffic safety basic ability scale and learning achievement scale

In order to ensure that test questions conform to instructional goals, instructional

hours and ratios and relatedness to the courses are used to compile a two way

specification table. This scale uses expert validity, and there were discussions with

special education teachers who have had much experience in teaching about the

suitability of test questions and wording of questions, and the draft was finalized after

evaluation by experts and the advising professor.

(2) Learning motivation scale

According to results of literature review, this study also refers to the learning

motivation scale by Keller(1987) and Chiu(2003). Appropriate questions were selected

according to the needs of the various levels of this study, which were modified into the

questionnaire. This study uses the Cronbach α coefficient for internal consistency, and

the α coefficient of the overall question is .932; α coefficient of the “concern” aspect
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is .797; α coefficient of the “related” aspect is .743; α coefficient of the “confidence”

aspect is .706; and α coefficient of the “satisfaction” aspect is .825.

This questionnaire was compiled after evaluation by experts and scholars, and has

good expert validity; the questions ultimately decided on undergo factor analysis using

principle component analysis to analyze the common factors. Direct oblimin is used to

select questions with features over 1 and factor loading of over 0.30 as the questions

with significant loading, and the accumulated explanatory variance is approximately

59.045%.

Results

1. Analysis of differences in learning achievement due to instructional strategies

(1) Difference analysis of basic ability (pretest)

Table 2 Summary of basic ability (pretest) t-test

Group
Number of

people
mean

standard
deviation

T value

Control group 14 84.286 10.894 0.600
Experiment

group
14 81.429 14.098

Table 2 is the descriptive data found from basic ability (pretest) scale for the two

groups of students. Data shows that it has not reached the level of significance (t=0.600,

p>.05), meaning the mean of the basic ability test for the two groups of students has not

reached the level of significance; in other words, there is no significant difference

between the basic background ability of the two groups of students.

(2).Difference analysis of student “learning achievement” under different

instructional strategies

Table 3 Summary of regression homogeneity test on learning achievement after the
two instructional methods
Source of variance SS DF MS F value

Between groups
(regression
coefficient )

0.104 1 0.104 0.002

Within group
(error)

1138.233 24 47.426

From Table 3 it can be known that the regression coefficient homogeneity test has

not reached the level of significance (F=0.002, p>.05), meaning the slope of the two

instructional methods is the same, conforming to the intra-group regression coefficient

basic assumption of homogeneity, then analysis of covariance (ANCOVA) is conducted.
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Table 4 Summary of analysis of covariance in learning achievement after tests
Source of variance SS DF MS F value

Between groups
(group types)

774.060 1 774.060 17.000**

Within group
(error)

1138.336 25 45.533

**p<.01

From the results of covariance analysis in Table 4, it can be known that after

removing the covariance of “influence of basic ability (pretest score),” the two types of

instruction reached a significant level of difference in “learning achievement” of

students (F=17.000, p<.01).

Table 5 Test mean, standard deviation, adjusted mean in learning achievement for the
two instructional methods

Group
Number of

people
mean

standard
deviation

adjusted mean

Control group 14 66.250 12.662 64.795
Experiment group 14 73.929 16.014 75.383

Results of Table 5 show, after removing the covariance of “influence of basic

ability (pretest score)” for the performance after the two types of instructional methods

in terms of learning achievement, the experiment group (mean after adjustment=75.383)

which uses instructional strategies that “combine digital learning with situated

instruction,” is significantly better than the control group (mean after

adjustment=64.795) which used traditional lecture instruction.

2. Analysis of differences in learning motivation from instructional strategies

(1) Difference analysis of “learning motivation” pretest

Table 6 Summary of learning motivation t-test

Group
Number of

people
mean

standard
deviation

T value

Control group 14 3.804 0.696 1.393
Experiment

group
14 3.308 1.139

Table 6 is the descriptive data found from “learning motivation” scale pretest for

the two groups of students. Data shows that it has not reached the level of significance

(t=1.393, p>.05); the means of two groups of students in the “learning motivation” scale

test have not reached the level of significance; in other words, there is no significant

difference between two groups of students in “learning motivation” before

experimentation.
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(2) Difference analysis of “learning motivation” under different instructional

strategies

Table 7 Summary of regression homogeneity test on learning motivation after the two
instructional methods
Source of variance SS DF MS F value

Between groups
(regression
coefficient )

3.620 1 3.620 16.615

Within group
(error)

5.230 24 0.218

From Table 7 it can be known that the regression coefficient homogeneity test has

not reached the level of significance (F=16.615, p>.05), meaning the slope of the two

instructional methods is the same, conforming to the intra-group regression coefficient

basic assumption of homogeneity, then analysis of covariance (ANCOVA) is conducted.

Table 8 Summary of analysis of covariance in learning motivation after tests
Source of variance SS DF MS F value

Between groups
(group types)

2.115 1 2.115 5.975*

Within group
(error)

8.850 25 0.354

*p<.05

From the results of covariance analysis in Table 8, it can be known that after

removing the covariance of “influence of learning motivation pretest scores,” the two

types of instruction reached a significant level of difference in “learning motivation” of

students (F=5.975, p<.05).

Table 9 test mean, standard deviation, adjusted mean in learning motivation for the
two instructional methods

Group
Number of

people
mean

standard
deviation

adjusted mean

Control group 14 3.804 0.696 3.717
Experiment group 14 4.199 0.647 4.286

Results of Table 9 show that after removing the covariance of “influence of

learning motivation pretest scores” for the performance after the two types of

instructional methods in terms of student learning motivation test (posttest), digital

learning instructional strategies combined with situated instruction (adjusted mean

=4.286) is clearly better than traditional instruction (mean after adjustment=3.717).
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3. Composite discussion

Results of the study show that in terms of learning achievement “posttest,”

performance in experiment group students and control group students has reached a

significant level of difference, and the experiment group outperformed the control group

students. This result conforms to the results of related domestic studies (Chen,2003b;

Yang,2000). Studies by Lin(2003b), Hong(2003) pointed out that digital learning can

elevate learning achievement. Studies by Lin(2004) and Chen(2003a) affirm the effect

of digital learning on learning achievement; results of this study conform to the results

of others. The possible reason may be that digital learning combined with situated

instruction allows the experiment group students to be integrated in their real scenarios,

so that learning is more everyday life, and more impressed on students, thus enhancing

the learning achievement of vocational high school special class students.

Research results show, experiment group students and control group students have

reached a significant level of difference in scores received on the learning motivation

“posttest,” and the experiment group received better scores than control group students.

This result conforms to the results of related domestic studies (Lin,2004; Chen,2003b;

Huang,1999). Research by Lin(2003a) and Lin(2003b) and others showed that digital

learning can enhance learning motivation. The reason for this may be that the high

interaction environment of digital learning can make students more engaged in learning

activities. Digital learning can provide different levels of sensory stimulation; the lively

visuals, texts, and sounds can attract the attention of students, to enhance learning

motivation.

Conclusions

According to the research goals and discussion of analysis, the following

conclusions are reached:

1. Instructional strategies that “combine digital learning with situated instruction,”

are significantly better than traditional instructional methods for “written test

bank for motorcycle driving”

Through digital learning combined with situated instruction theory, students can

effectively learn to obtain knowledge, enhance learning achievement with more efficient

learning.

2. Instructional strategies that “combine digital learning with situated instruction,”

are significantly better than traditional instructional methods for learning

motivation of “written test bank for motorcycle driving”

Through digital learning combined with situated instruction theory, students can
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use realistic pictures, movie clips, animation, and games to learn, thus the learning

motivation of students can be elevated.

In combining the above research conclusions, it can be known that instructional

strategies that “combine digital learning with situated instruction” can enhance the

learning achievement and motivation of students. Based on the aforementioned research

conclusions, this study proposes the following suggestions:

1. Instructional strategies that “combine digital learning with situated instruction,”

should be promoted in the instruction of “written test bank for motorcycle

driving”

Instructional strategies that “combine digital learning with situated instruction”

produce good effects for vocational high school special class students in “written test

bank for motorcycle driving,” both in terms of learning achievement and enhancing

learning motivation. Thus, instructional strategies that “combine digital learning with

situated instruction,” should be promoted in teaching “written test bank for motorcycle

driving.”

2.When teaching the written test bank for motorcycle driving, teachers of

vocational high school special classes can use instructional strategies that

“combine digital learning with situated instruction,” to enhance learning

achievement and learning motivation

When implementing instructional strategies that “combine digital learning with

situated instruction,” as long as students have computers and access to the internet,

students can learn at any time and place. The instructional materials can be used

repeatedly; these instructional strategies should be promoted. It is suggested that

teachers of vocational high school special classes can use instructional strategies that

“combine digital learning with situated instruction,” to enhance learning achievement

and learning motivation.

3. Recommedations for future study

This study only used a single factor, and does not provide further exploratory

analysis for important factors that may influence the learning achievement of students

such as learning strategy, learning attitude, and self-concept. Thus, it is suggested that

future studies can add related variables, or use a multi-factor experiment design for

future exploration.
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