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Abstrac: This research is to evaluate the effects of Digital Technology Assisted Instruction (DTAI)
applied in the Physical-Examining (PE) skill courses for nursing students. Both a "Learning
Satisfaction with DTAI" survey and a "Self-efficacy” survey for these courses had been designed as
tools in this study. Students of the third grade (five years program) in the nursing department of a
technological college in Taiwan were recruited. One hundred and twenty-seven subjects who took the
DTALI program on internet were assigned to be the experimental group, while the other 77 subjects with
the traditional program to be the control one. All data were analyzed by SPSS 13.0 for Windows. The
results were: (1) The practice time after classes, scores of the skill test, and scores of the "Self-efficacy”
survey of the experimental group were significantly higher than those of the control group. (2) The
average time of online-browsing through DTAI in the experimental group was 122.22 minutes. (3) The
average score (5-points scale) of the "Learning Satisfaction with DTAI" survey was 4.37. (4). There
were significantly positive correlations between the practice time after classes, scores of the skill test
and scores of "Self-efficacy" (p < .001). (5) DTAI for the PE skill courses made a good impression for
nursing students. DTAI was indeed a convenient and efficient tool without limitations to time or places,
and still made a great improvement in learning effects. Moreover, the students get more confidence in
problem-solving and nursing skill learning. Such intervention can be incorporated into the teaching
instruction to improve the nursing skills and self-efficacy for the novices. Finally the destinations of
teaching and learning can be achieved.
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1. Introduction

With the great progress in the information
technology, employers and employees in
businesses or companies must be growth-up and
follow the science and technology [1]. For the
nursing information, which is an information
system, combines computers, information and the
nursing science. This system addresses the
management of nursing data, information and
knowledge in order to improve caring in nursing
or clinical practices [2].

There will be a characteristic of elasticity in the
instruction by means of computers and internet as
a result of no limitation to learning places or time.
Therefore, the instruction via internet can provide
novices with more opportunities to learn or to
perform assignments [3] [4]. As a learning tool, it
is also suitable for skill learners [5], especially for
nursing students [6]. And one who have more
confidence or self-efficacy to learn will gain
greater satisfaction at network learning [7] [8].
The Physical Examination (PE) skill courses are
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required curricula for nursing students in Taiwan.
In these courses, skills about nursing practices,
such as the skills of inspection, palpation,
percussion and auscultation would be taught to
them. Therefore, the present or potential problems
of patients could be detected or examined. Then
the nursing problems could be consequently
resolved and the discipline of nursing could be
developed [9] [10] [11].

In this study we reviewed related literatures and
developed DTALI applied in the skill courses. We
subsequently transmitted it to a web-based
learning  instructional  platform as  the
complementary material of leaning for the nursing
students. In the end of this study, we assessed the
learning effects of DTAI by implementing it as a
complementary learning material of classroom
teaching in the experimental group, and then
compared with the control group, in which a
traditional classroom teaching method without
DTAI was used. Besides the data of the practice
time after classes, self-efficacy, scores of the skill
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test (post-test) in both groups, and the degree of
satisfaction with DTAI in the experimental group
were collected. We expected that this study could
help understanding the effects of DTAI and the
correlation between the effects of DTAI and
self-efficacy. Ultimately the skill learning in
nursing could be improved and the results would
provide the relative administrative departments or
units with resources.

2. Purposes of the Study

Based on the motives stated above, the purposes

of this study are:

(1).To develop DTAI applied in the PE skill
courses and transmit it to a web-based
instructional platform as the learning tool.

(2).To compare DTAI with the traditional learning
method in term of the practice time after
classes.

(3).To compare DTAI with the traditional learning
method in term of the scores of the skill test.

(4).To compare DTAI with the traditional learning
method in term of the scores of self-efficacy.

(5).To explore the learning satisfaction with DTAI
in the experimental group.

(6).To explore the correlation between the
practice time after classes, scores of the skill
test and self-efficacy.

(7).To analyze the relative learning responses of
DTALI in the experimental group.

3. Literature Review

3.1 Digital Technology Assisted Instruction
(DTAI)

DTALI is an assistant instruction of curricula for
information and skill learning [12]. It is a learning
material developed by digital products or
scientific equipments, such as computers, seeing,
speech and hearing assistant technologies,
accessibility designs, and so forth.

Moreover, principles of programmed instruction,
which are designed methods, are always adopted
in DTAI in order to decrease learning disabilities
to novices and achieve learning objectives. In
other words, input, storage, memory and pick-up
functions of a personal computer can be merged
into the skill instruction, so that we can reach the
purposes of the individualized learning plan.

To help learning accessibly, instruments are
developed for DTAI [13], such as CD, DVD,
electronic books, personal digital assistant or
other media [14] [15] [16]. DTAI instruments can
transform  abstract materials into  more
comprehensive concepts with digital services.
And the digital instruction can attract students to
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pay attention, arouse motives and enhance
satisfaction with learning [8] [17] [18]. Moreover,
novices and students can learn elastically,
repeatedly and actively without limitations to
places and time [19]. Eventually the purposes of
self-oriented learning will be achieved perfectly
[20].

Evidence-based literatures showed that computer
assisted instruction could shorten 50% of learning
time and promote 33-70% of proficiency in skills
[21]. It also could provide the standard
demonstration and details of skill operations.
Otherwise, novices or learners can play media
continuously or intermittently, fast or slow
forward. Therefore they can get objective and
impressive experiences. By means of the
flexibility of DTAI and needs of learning, learners
can adjust themselves to meet the learning
processes in order to achieve the purposes of
effective learning [4], especially in terms of skill
learning [5] °

To sum up, DTAI has become an important part
of learning activities so far. Besides, with the
increasing motives and abilities of learners,
teachers’ abilities and characteristics also can be
shown on DTAIL This asynchronous internet
assistant instruction, however, can not contribute
immediate interactions and communications. It is
easy to make sense of separation or isolation
between teachers and students. Furthermore, if
learners are not familiar with the operations of
computers or internet access, the motives or
desires of learning might be diminished [6] [22].
Thus these statuses may still restrict the
application of DTAL

3.2 Nursing Skills

Nursing is a practical discipline and nursing skills
are important compositions in nursing processes.
Therefore, a qualified nursing staff must possess
the professional nursing skills [23], so do the
nursing students. Skill learning stresses the
accuracy of skill practices or operations, not only
the facts or knowing of skills. Meanwhile, the
teaching of skills is more various, complicated
and dynamic than other general subjects. In order
to perform the practices of skills, the methods of
skill instruction are always emphasized [24].

The professional skills are the key points in
nursing educations, which include the skills of
inspection, palpation, percussion and auscultation
in human body. However, these skills are
complicated and composed of different steps and
moves. The precision of skills are always
requested. DTAI with principles of programmed
instruction in nursing education can be a
resolution.

As to nursing skill learning, which is an organized
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activity based on actions, requires novices to
recognize, imitate, and reiterate to get a persistent
and precise behavioural change for individuals
[25]. DTAI can provide novices a standardized
simulation of skills and will be the best way to
learn practical or clinical skills in nursing through
observing and imitating. Moreover, nursing
novices can access and browse on internet
anywhere and anytime, depending on their
individualized learning plans without any
limitations. Thus the learning will be more active
and effective, and achieve the objects as well. But
more efforts are required in the future evaluation
studies in nursing educations [26]. Therefore, this
research is to assess if DTAI improves the nursing
skills of novices.

3.3 Self-efficacy in Skill Learning
Self-efficacy is a crucial concept of Social
Cognitive Theory, SCT, which was originally
proposed in 1977 by Bandura, who initially
applied its use in the field of social sciences. It
refers to the degree of one’s self-confidence or
self5judgment about his ability to accomplish a
certain action, a specific task or goal [27] [28].
That is, students with higher self-efficacy are
more likely to engage in a difficult task, more
likely to persist at a task and complete their
objectives compared to students with low-efficacy
(71181 [27] [29].

Self-efficacy is a key point to arouse motives [7]
[30], and is an important predictor to the effects
on learning [7]. Not only can it contribute to the
learning behaviors, but also be one of the most
determinants to get or maintain skills for novices
[31]. So self-efficacy is a pivotal element for skill
learning. The evidence-based literature showed
that computer-assistant instruction could promote
self-efficacy and skill operations in nursing
curricula [32], however, the evidence was still not
enough. For this reason we also assess
self-efficacy of skills as a parameter to compare
between the experimental group and the control
one.

4. Research Design and Conduct

4.1 Research Design

This research adopted the pre-test and post-test
non-equivalent groups design, which was a
quasi-experimental design (Table 1).

Table 1
Group

The pretest-posttest nonequivalent group
Number of Pre-test Experimental Post-test
participants processing
Experimental 127 o1 X 03
Control 77 02 C 04

ISSN: 1790-0832 417

Mei-Huang Huang , Aih-Fung Chiu, Ju-Ling Liu

4.2 Research Instruments

At first, we developed DTAI (Figure 1—5) for the
PE nursing skills as an intervention. Then the
"Learning  Satisfaction with DTAI" and
"Self-efficacy " surveys were designed in order to
assess the learning satisfaction with DTAI and the
confidence in correctly operating skills.
Subsequently, we tested their reliability and
validity by expert's inspection and a pilot. Finally
we invited all subjects to record the practice time
after classes and finish "Self-efficacy” surveys
two weeks after the post-test. In addition, the
subjects in the experimental group also fed back
"Learning Satisfaction with DTAI" surveys,
on-line browsing time, and gave comments about
the DTAL

Fig. 1: “Light reflex test” in optic nerve

Fig 2: “Rinne’s test” in auditory nerve
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Fig. 4: “Triceps reflex” in deep tendon reflex

Fig. 5: “Facial expression” in facial nerve

4.3 Subjects and the Experimental Date

The subjects of this research were students who
took the PE skill course were of the third grade
(five years program) in the nursing department of
a technological college in Taiwan. One hundred
and twenty-seven (127) students applying for the
DTAI as the complementary materials were
assigned to the experimental group while the other
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77 students without DTAI were as the control
group. The instructional experiment was held for
eight weeks from April 30" to June 23™ in 2007.

4.4 Data Process and Statistical

Analyses

The surveys of "Learning Satisfaction with DTAI"
and "Self-efficacy" were designed. The former
one was measured by a five-point scale, in which
5,4, 3,2, 1 point indicated very satisfied, satisfied,
a little satisfied, not satisfied, and not very
satisfied, respectively. For the latter was measured
by a ten-point scale, indicating that the more
scores one chose, the more confidence one had of
the accuracy in skill operations. All Data were
analyzed by SPSS 13.0. And the qualitative data
were also described in this study.

5. Data Analysis
5.1 Homogeneity Analysis for Research
Subjects

The demographic data in this study included age,
province, religious belief and scores of the pre-test.
We analyzed the homogeneity at the starting point
with the independent sample t-test and the
chi-square test. The results revealed that both
groups were in the same starting level (p > .05).

5.2 Analyses of Learning Effects and
Self-efficacy
5.2.1 Analyses of Learning Effects
Self-efficacy of Both Group

An independent sample t-test was used to analyze
the effects of learning and the self-efficacy. The
results showed that the experimental group gained
significantly higher scores than the control one (p
<.05) (Table 2).

and

Table 2 Analysis of effects with DTAI and Self-¢fficacy of both groups (n=204)
Control (n=77)

Experimental (n=127) tvalue

Mean  Standard Mean  Standard
Deviation Deviation
1 1 ok
Practice tlme after e 1927 Un 1408 30.753
classes(minutes/week )
Scores of skill test 863 816 7005 1004 9.766%**
Sself-efficacy 8149 1339 7429 1469 3.589%**
¥Ep <001
According Table 2, there were significant

improvement effects of DTAI on the practice time
after classes and scores of the skill test (post-test)
(p <.001), as well as an elevated self-efficacy (p
< .001). These results were similar to previous
researches, which pointed out the multimedia
could arise a motive, perform a school work or an
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achievement [4] [5] [19]. Besides, once one had
more self-efficacy, one could practice more and
proficiently to obtain a greater achievement. The
results were the same as those studies conducted
before [7] [8] [27].

5.2.2 Analyses of Covariance for the
Experimental and Control Group

After examining with homogeneity of regression
coefficient, the F value of the pre-test was 3.636
(p = .058), indicating that the data accorded with
the basic assumption of interval independence,
normalization, and the homogeneity of variance.
Therefore, it was verified that the data could be
analyzed with covariance (Table 3).

Table 3 Analysis of homogeneity of regression coefficient

Experimental group Control group Homogeneity of
(n=127) (n=177) regression coefficient
Mean Star?dgrd Stapdqrd Fyalie  pvalue
Deviation Deviation
Pre-test 7398  7.68 7509 493 3.636 058

Post-test  82.63  8.16 70.05  10.04

Meanwhile, the consequence from analyses of
covariance (ANCOVA) showed that the F value
was 140.363 (p < .001). This result indicated that
the subjects in the experimental group got better
scores than those in the control group after
eliminating the interference. The adjusted mean
score in the experimental group was 82.902, and

was 69.597 in the control group (Table 4, Table 5).

That is, the DTAI had significant effects on
helping students to gain higher scores in the skill
test and make great achievements.

Table 4 Analysis of covariance (ANCOVA)
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adopted to analyze the learning satisfaction with
DTAI in the experimental group with the test
value of 3. The results showed that the scores of
satisfaction with DTAI had reached significant
level (p <.001). It indicated that the subjects were
satisfied with DTAI into three dimensions of the
contents, improving learning and the accuracy of
skill operations (Table 6).

Table 6 Analyses of satisfaction with DTAI for the experimental group (n=127)

Variation source SS df MS F value

Covariance 3980.698 1 3980.698 66.276
(score of pre-test)

Interval sk
(learning method) 8430.566 1 8430.566 140.363

Error 12072.578 201 60.063

Total sum 1230949.250 204

wEp <001

Table 5 Adjusted mean score of skill test score (post-test)

Standard 95% Confidence interval
Group . — —

Deviation L ower limit Upper limit
Experimental ~ 82.902° 689 81.544 84.259
Control 69.597° 885 67.852 71.342

* the pre-test score=74.397.

5.3 Analyses of Learning Satisfaction with
DTAI in the Experimental Group

The average online-browsing time of the DTAI in

the experimental group reached 122.22 minutes.

The mean average score was 4.37 and the range

was 4.02 - 4.83. The one-sample t-test was
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Test value 3
Items of satisfaction scale __ degree of freedom 126
Mean tvalue  pvalue
A. Content of DTAI 438
1. The materlal cover all the contents of skills in neural system unit of 430 DU 000E
physical examination course.
2. The material can clearly present the contents of skills in neural 000%**
. . - 425 19.50
system unit of physical examination course.
3. The material is helpful in taking skill test for physical examination 449 436 000%**
skill course
4. Through the demonstration of DTAL, one can know if doing right or 05 1817 000%**
wrong.
5. Through the demonstration of DTAL, one can know the right 000+
h 439 225
operating procedure.
6. STkl;lrfugh the demonstration of DTAL one can know to improve a 8 Ba 000%**
7. The design of DTAI can provide repeatedly learing opportunity. ~ 4.58 2735 .000%**
B. Learning by DTAI 44
8. I like DTAI for learning assistance. 432 1891 000%**
9. Lam satisfied with the way of learning of DTAL 423 1733 000%**
10. T am satisfied with the elastic learning time provided by DTAL 483 453 000%*
11. Tam satisfied with the elastic learning place provided by DTAL 440 2082 .000%**
12. T am satisfied with the learning environment provided by DTAI 432 2096 .000%**
13.DTAI improves my proficiency of skill operation. 469 527 .000%**
14.DTAI builds up my confidence in skill operation. 420 1671 000%**
15.1 think DTAT is helpful in skill operation 441 2411 000%**
16.1 am willing to recommend DTAI to other students. 441 2183 000***
C. Skill operation improved by DTAI 433
17.The accuracy of skill operation in Glasgow’s Coma scale(GCS) 418 1775 .000%*+*
18. The accuracy of skill operation in general sensory function 0 UB 000%**
assessment. ’ '
19. The accuracy of skill operation in cortex function assessment. 458 391 .000%**
20. The accuracy of skill operation in balance function assessment of 000%**
cerebellum. 43007
21. The accuracy of skill operation in coordination function 000+
469 531
assessment of cerebellum.
22. The accuracy of skill operation in muscle tone assessment. 435 2158 .000%**
23. The accuracy of skill operation in muscle power assessment. 438 2292 .000%**
24. The accuracy of skill operation in deep tendon reflex assessment. ~ 4.02 1276 .000%**
25. The accuracy of skill operation in surface reflex assessment. 400 1457 000***
The total average of satisfaction 437

< 001

According to Table 6, the subjects in the
experimental group graded high satisfaction
scores with the DTAI program. Undoubtedly,
DTALI could assist to understand the contents in
skill learning, increase the practice time after
classes, and improve the accuracy of skills. For
these reasons, DTAI was a helpful instruction in
the PE skill learning. The result was the
correspondent with the previous studies [4] [5]
[20].

5.4 Analyses of Pearson’ Correlation

There were significantly positive correlations (p
< .05) between the practice time after classes,
scores of the skill test (post-test) and scores of
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learning self-efficacy, respectively. The values of
correlation coefficients ranged .287—.584 (Table
7).

Table 7 Analysis of correlation (n=204 )

Practice time after ~ Score of ~ Learning
classes(minutes/week) post-test self-efficacy

Practice time after 1.000

classes (minutes/week)
Score of post-test SBaxaE 1.000
Self-efficacy Ak A3 1000
#Ep <001

The result in Table 7 showed that if the subjects
owned higher self-efficacy, they would also spend
more practice time after classes and got higher
scores in the skill test (post-test) as well. The
results were similar to the correlative studies
before [7] [8] [27].

5.5 Comments about DTAI from the

Experiment Group

In the end of this study, we interviewed subjects
from the experimental group about DTAL
According to their comments, most subjects
believed that DTAI was a useful, convenient and
impressive tool in the skill learning. They could
revise their ways to operate skills, understand and
memorize the steps more easily, get more interests,
pay more attention during learning, study in any
places and time, increase learning confidences and
improve the practice time and other learning
effects. Therefore, the purposes of learning could
be achieved.

6 Conclusions and Suggestions

6.1 Conclusions

(1).The practice time after classes, scores of the
skill test, and scores of self-efficacy in the
experimental group were significantly higher
than those of control group.

(2).The average online-browsing time of DTAI in
the experimental group was 122.22 minutes.

(3).The average scale (5-points scale) of
satisfaction with DTAI in the experimental
group was 4.37 and significantly positive (p
<.001).

(4).There were significantly positive correlations
between practice time after classes, scores of
the skill test (post-test) and scores of
self-efficacy for PE skills (p <.001).

(5).This DTAI for the NS unit in the PE skill
courses made a good impression to the
experimental group. It is a convenient and
efficient tool for skill learners. DTAI not only
help to increase the learning confidence in
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problem-solving and nursing skill learning,
but also improve the practice time and the
achievement of skills. Finally the destinations
of teaching and learning would be achieved.

6.2 Suggestions

(1).The technological colleges and other training
institutes should design or apply DTAIL or
even other materials for skill teaching and
learning in the discipline of nursing. Not only
can it help to raise the motives, but also can
provide elastic learning environments without
limitations to places and time. That is, as long
as you have one computer with internet, we
can learn more professionally, and the
learning becomes more active.

(2).The learning confidence must be aroused and
encouraged by means of various strategies in
order to create more positive and active skill
learning atmospheres, and achieve the target
of mastering nursing skills.
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