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Abstract

Aim: This is an experimental study aiming to deternime effect of two different methods on student
success in the teaching of subcutaneous injec8n (

Methodology: Of 77 students attending the principles of nurgitags in the academic year of 2006—
2007, 59 were included in the study (study groumBd control group 28). After preparing the “Lesson
content of the practice of SI” and the “Sl practeB,” data were collected by an independent observe
using the “Sl practice control list” and the “Shgtice test.”

Results: In the present study, no significant differencesvi@und between students whose education was
carried out with CD and those who were trained \pithsent methods with regard to students success in
16 procedure steps whereas significant differere® e@gtablished in 8 procedure steps.

Conclusions: It was determined that students educated usin@Ehaevere more successful especially in
administering the injection. It was also found thia students in the study group had higher success
scores and a favorable opinion of CD use.

Key words: Computer Assisted Learning, Nursing Education,cBtdneous injection

Introduction according to the teacher to a large extent. The
teacher is the lecturer, while the student is
Education is basically an activity of behavionaassive in the position of a listener who is
modification. This activity aims not only tdwound by strict timelines and who feels the
change individuals’ externalized behavior, utessures of reproach, criticism, and authority.
also the mental structure underlying tHis this educational method the individual
behavior that is associated with knowledgkfferences, aptitudes, interests, expectations,
attitude, and skills. These behaviand characteristics, such as the speed of
modifications within the educational proceb=arning, of the students are largely overlooked
are accomplished using certain trainii@emir, 2000; Sancak, 2003).
techniques and methodsgi@d, et al., 2004). InToday educators uphold the use of training
the traditional method, the process is shapeols that respond to the expectations of
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societies and the information requirementseafucation. Further, it was also observed that
the times. This requirement is observed the inclination to use traditional supplementary
grow progressively, especially taking intoaining tools continued because of inadequacy
consideration the rapid development @i the number of instructors with the
technology (Anag¢, 2001; Gorpeli, 200&nowledge and skills of computer use (Ding,
Karalar, 2006). Studies show that informatid995).Additionally, computer equipment in
technologies and, in this context, computemsyysing colleges is reported to be inadequate
can help improve creativity and the ability {@Iker, 2001). Thus, nursing students actively
think  critically, enrich the learninguise computers, want to take advantage of
environment, and create changes in the quatiynputers during class and work in an
of education (Lynch, 2000; Rainbow & Sadlexnvironment equipped with computers (Kog,
2003; Ozmen & Kolomog, 2004). 2006).

Nursing education is one where maiy this study it is believed that CD use alone
cognitive and psychomotor skills need to &l increase both cognitive and psychomotor
imparted to the student. However, adverdélls of students, and will bring a new
conditions like the lack of clinical lalperspective to nursing education in Turkey.
buildings, crowded classes, a dearth of expert

educators, and limited materials lead Background

restrictions in creating the desired behavior

during both in-class lectures and laborat@judies associated with the use of computer-
practice (Bauer & Huynh, 1997; Souers, 1998%sisted education and use of computers in
On the other hand, nursing education isvaxious fields of education were encountered in
discipline that requires precision in practice.tlme literature (Howerton, et al., 2004; Liao,
particular, students are expected to corre@307; Lynch, 2000). These studies examined
perform each procedure that requirde impact of computer-assisted education on
psychomotor skills before they can be allowd#t students’ success and attitude, and arrived
to practice in a hospital setting. Thereforeat different conclusions. While some studies
well-planned  education  enhanced  bigtermined that computer-assisted education
audiovisual components is essential to ensim@eased students’ success (Lynch, 2000;
that students acquire the desired gains fromRainbow & Sadler, 2003) others concluded
class lectures and laboratory practice. that computer-assisted education had no effect
Benefits to be derived from computers alsn student success (Howerton, et al., 2004).
must be taken into consideration in nursiAgcording to Lewis et al. (2005) the first
education. Nurses should perceive computesource related to the use of computers in
as a professional nursing tool to facilitateirsing education is the software program
providing comprehensive and quality care, ateleloped in 1969 by Bitzer and Boudreaux
the use of computers in nursing education miast gynecology-obstetrics nursing. The
be expanded (Ding, 1995; Jeffries, 20Qfevelopments in the use of computer-assisted
McNeil, et al., 2003). There are studies thlatucation occurred in the 1980s. The first
demonstrate the effectiveness of augmentinggrnational conference on the impact of
nursing education with computers, or with tkemputers in nursing was held in 1982. In the
use of CDs (Fasce, et al., 1995; Schare, etsalme year, “The British Computer Society
1991; Nalphoz & McCanse, 1994). In TurkeMursing Specialist Group” and “Network of
however, the introduction of computers intdsers of Microcomputers in Nurse Education”
nursing education is fairly recent. Nwaere established. In the 1980s three important
references related to the use of computereiileavors were made to develop computer-
nursing education, computer-assistadgsisted education. According to Lewis,
education, or use of CDs in education in tNerman published an article entitled
country could be found. Nevertheless, it ‘i©omputers in Nurse Education” in 1985,
observed that difficulties like scarcity ofhich confirmed the benefits of computer-
instructors, crowded classes, and limitadsisted education and computer-based
supplies are experienced in gividgarning. During the 1990s, a range of
psychomotor skills to students in nursing
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government- and locally sponsored projecist create a statistically significant difference
produced a number of nursing CBL packagem the knowledge tests and psychomotor skills
The literature includes studies with differingf students in cardiopulmonary resuscitation.
conclusions on the use of computers in nurskhguse (2000) compared the effectiveness of
education. Souers (1998) compared usecofputer-assisted instruction and traditional
interactive video against the demonstraticilassroom lecture for teaching nursing students
technique of the instructor, and determined thbut congenital heart disease. The study
a highly cognitive learning occurred in trehowed that there was a significant
group who learned through interactive vid@aprovement in scores for all students but no
display. Similarly Botris et al. (2004) used significant difference in improvement in scores
computer simulation of the physiology of tHeetween the two groups of students. But
respiratory system in nurse education, aswhcurrent use of the two techniques
found the practice to be a contributing factorsignificantly improved student performance.
student success. Lowdermilk and Fishel (199he results of these studies, which examined
determined that computer-assisted educatio® impact of computers and computer-assisted
caused a significant increase in studeritstruction on nursing education, indicate that
decision-making process and practical scommnputer-assisted education in particular
and that the clinical success of these studemtseases the cognitive accomplishment of
was also greater. Fasce et al. (1995) usestuglents, but does not create an important
computer program of their own device to gig#fference in imparting psychomotor skills.
hypertension education to their students, ddekpite this, it is reported that the addition of
found a higher level of success among thasenputer-assisted programs to existing
students who received computer-assisetlicational methods would be useful (Bauer &
education. Additionally, they concluded thaluynh, 1998; Engum, et al., 2003; Souers,
the computer-assisted learning method w£98).

advantageous over existing methods, and could

indeed to be used as an alternative to thesthodology

methods. Again, an interactive videodi]gé:e
instruction module on therapeutic
communication in nursing was evaluated this is an experimental study aiming to
assess its impact on learning and retentiondejermine the effect of two different methods
Napholz and McCanse (1994). Their stud@s student success in the teaching of
results support the use of computer-assissgicutaneous injection. The study was carried
instruction, and more specifically, interactivaut in a nursing college affiliated to a
videodisc instruction for teaching therapeutigiversity. The study universe consisted of 77
communication skills. students  enrolled in the first-year
In contrast to the findings of this stud§undamentals of Nursing class of the 2006-
Patricia (1997) compared traditional learni@§07 academic year, and all of the students
with interactive learning on videodisc, angere included in the study. However, a total of
found no significant difference between tHg students who were repeating Fundamentals
groups. Engum et al. (2003) developedod Nursing (11), had experience in
computer simulation of intravenousubcutaneous injection (4), and were newly
catheterization and compared the results of thissferred from other school (2) were
method with those of traditional laboratogxcluded from the sample of the study. The
experience. In both groups there was progreggiber of students composing the study
in student satisfaction and cognitive learnirggmple was determined as 60. Because one
but no differential was noted in the studengtudent from the control group was absent on
demonstration of their skills. Frazier (199%)e date the study was implemented, and
stated that there was no significant differerfagcause one student was accidentally assigned
in the basic nursing skills and knowledge fof the study group, the study group was formed
students taught with interactive education andh 31, and the control group, with 28
traditional education. Similarly Rehbergtudents. All of the students voluntarily agreed
(2003) reported that the use of computers Hid participate in the study. Students were

search Design, Sample, And Participants
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assured that this activity was not a test amith the presence of an observer, and they
would not affect their educational standing @ould restudy the parts they did not understand

any way. clearly. Instruction of the students in the
_ control group started simultaneously with the
Instrument and Data Collection study group, and the same lesson content as in

The 24-item “Subcutaneous Injection Practié¥® Subcutaneous Injection Practice CD was
Control List” (CL) examining in detail thdransferred to the control group. The lecture
steps of subcutaneous injection at th@s given by using expression, question-
psychomotor level, and the “Subcutanec¥@swer, and demonstration methods by using a
Injection Practice Test” consisting of 1Brojector. Additionally, all of the questions
questions related to the performance asked by the control group students about the
subcutaneous injection, were used as dd#t were answered. When the control group
collection tools. students completed the lesson at the end of 25
The “Lesson content of the practice of SI” cpinutes, the class of the study group was also
which contained the necessary information fgfminated. Following completion of the
the administration of subcutaneous injectidiglivery of the lesson, the classroom was
was first prepared for the study. and basedasfanged to allow the students to practice
this content, the “Sl practice CD” waSubcutaneous injection. Subsequently the
developed. Lesson Content of the Practicesbfdents were readmitted singly to the
Subcutaneous Injection was developed by @ssroom to perform the procedure. While the
researcher by reviewing relevant literatustidents practiced on a model, they were
(Potter & Perry, 2005; Ulusoy & Goérgulinonitored by an independent observer who
2001; Kozier, et al., 2002) and by obtainii¢s not involved in the study. The observer,
expert opinion on the Subject_ The |essWhO was a Specialist in the Fundamentals of
content includes properties of subcutanedi4'sing, was previously informed about the
tissue, definition of subcutaneous injectio#feps in the Subcutaneous Injection Practice
sites of application for subcutaneous injecti&@ntrol List, and observed the students during
and the criteria for site selection, propertiesRsfictice without intervening in any manner.
the syringe and needle to be used, and Mg data were formed by marking the behavior
detailed, rationale-oriented description of theted by the independent observer on the
steps of subcutaneous injection. TRentrol list. Each student completing practice
Subcutaneous Injection Practice CD w@@s released from the classroom after taking
prepared based on the Lesson Content ofth% Subcutaneous Injection Practice Test.
Practice of Subcutaneous Injection and Fellowing the practical session, the students in
composed of three parts: One is, Theoreti¥@ study group were asked 15 open-ended
explanation of subcutaneous injection; secdiigstions like “What are your opinions about
is, Rationale-oriented explanation of the stdpg delivery of the topic of subcutaneous
of subcutaneous injection on a model and thigction through a CD?” in order to determine
third is, Exercise questions on administeriﬂ!lj?ir views on learning by using a CD. After
subcutaneous injection. all stages of practice were completed, in order
to fulfill the principle of justice as an element
Intervention of ethical concern, the topic of subcutaneous

. Ipjection was explained to the students in the
The study and control groups formed using Edy group, using same teaching methods

Simple Random Table of Numbers wefgie it was ensured that the control group

admitted into classes in w0  9rouP§ygents worked in the computer classroom,
Information on the research was prowdedvyﬂlh one student per computer

the students in both the study and the contro

groups before implementation.' The studentsd'gta Analysis

the study group were placed in the computer- i o
equipped classroom where each student W&aéa obtained from the study were divided
assigned one computer. It was explained to $féler expert advice into three groups of
students that they were to study the CD al¢ligparatory stage (items 1-5), the stage of

www.inernationaljournalofcaringsciences.org



International Journal of Caring Sciences 2012 Sépmber- December Vol 5 Issue 3 306

performing the injection (items 6-16), and thaformation” in greater proportion than the
stage of terminating the injection (items 17-2gtudy group (p=0.041<0.005) (Table 1).

to facilitate statistical evaluation, and wefe greater proportion of the students in the
assessed by computer using an SPSS softwardy group were noted to perform the steps of
package. The presence in categorical data t€arrectly positioning the injection site”
differential between the study and contr@=0.0001<0.05), “Grasping the skin with the
groups in terms of Subcutaneous Injectitrumb and forefinger of the free hand and
Practice items (steps) was evaluated usingdbparating the subcutaneous tissue from the
Chi-Square test, and the students’ successscle” (p=0.001<0.05), “Aspirating the
score averages, using the Mann-Whitney fieedle by slightly withdrawing the pump of the
test. One score point was allocated to eaghinge” (p=0.032<0.05), “Slowly infusing the
correct answer given to the test. Thleug into the tissue if no blood is sighted in the

significance level was set as 0.05. neck of the syringe” (p=0.011<0.05), “If blood
has entered the syringe, terminating the
Results procedure without injecting the drug”

No meaningful difference was noted betwegrr0.027<0.05) than the control group (Table
the students in the study and control group2)n

the practice of the steps of the preparatdiye data are presented under the headings, the
stage of subcutaneous injection. However, foklowing stages of subcutaneous injection
students in the control group were observedtactice: Preparatory stage, Making the
have performed the step of “Checking doctoigection and Terminating the injection.

order” listed under “Checking Patient

Table 1 Status of Performing the Steps of the Prepatory Stage of Administering Subcutaneous Injectiorin
the Study and Control Groups

Study (n=31) Control (n=28) X?
Steps in the Preparatory Stage Performed Did not Performed Did not p value
perform perform
1. Verbalization of placement of | 23 74,2 8 25,8 23 821 5 17,9] 20,541
materials on the medication tray p=0,462>0,05
la. Medication card 26 83,9 5 16,1 25 89,3 3 10V *=R,368
p=0,544>0,05
1b. Medication drawn into the 31 100,0 0 0 28 100 0 0 *x
syringe
1c. Cotton tampon saturated with 30 96,8 1 3,2 27 96,4 1 3,6/ 2¢0,005
antiseptic solution p=0,942>0,05
1d. Waste container 29 93,5 2 6,5 28 1000 O D 2=X,870
p=0,171>0,05
le. Gloves 28 90,3 3 9,7 27 94 1 3,§ %0,868
p=0,352>0,05
2. Washing hands 29 93,5 2 6,5 28 1000 O D 2=X,870
p=0,171>0,05
3. Verbalization of checking 9 29,0 22 71,0 14 50,0 14 50,0/ 2¢2,719
patient information p=0,099>0,05
3a. Identification information 24 77,4 7 22,6 21 75,0 7 25,0 X=0,048
p=0,827>0,05
3b. Doctor’s order 14 45,2 17 4% 20 71,4 8 28,6 24,157
p=0,041<0,05*
3c. Dosage of drug 22 71,0 9 29,0 19 679 9 32,1 %8067
p=0,796>0,05
4. Informing the patient about thg 30 96,8 1 3,2 27 96,4 1 3,6/ 2¢0,005
procedure and receiving consent p=0,942>0,05
5. Putting on gloves before the | 30 96,8 1 3,2 26 92,9 2 71| 2¢0,468
procedure p=0,494>0,05

* Found to be statistically significant.
** Not evaluated statistically.
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Table 2 Status of Performing the Steps in the Stagef Making Subcutaneous Injection in the Study and

Control Groups

Steps during the stage of making the injection Stud (n=31) Control (n=28) X2
Performed Did not Performed Did not p value
perform perform
6. Correctly positioning the injection site X?=27,087
23 742 8 25,8 2 71 26 929 p=0.0001<0,05*
7a. Swabbing the injection site with cotton 2
tampon, starting from the injection site and X*=0,345
; - g > : 29 935 2 6,5 25 89,3 3 10,7 =
working outward with a circular motion while ' ' : 0| p=0,557>0,05
applying slight pressure
7b. Discarding the cotton tampon in the waste X*=2,855
container 28 90,3 3 9,7 28 1000 O 0 | p=0,001>0,05
8. Waiting briefly for the skin to dry X?=0,010
17 548 14 45,2 15 536 13 464 0=0,92250,05
9. Placement of cotton tampon between the ring X?=0,011
and little fingers of the hand holding the syringe 24 T4 7 226 22 786 6 2L4 | p=0,915>0,05
10. Removal of the needle from its protective *
cover without touching any surface and stabbing 31 1000 0 0 28 1000 O 0
the hand
11. Grasping the skin between the thumb and X?=11,964
index finger of the free hand, and separating the 18 58,1 13 41,9 27 96,4 1 3,6 | P=0,001<0,05*
subcutaneous tissue from muscle
12. Holding the syringe with the open end of the X?=2,626
needle pointing up 10 323 21 67,7 4 143 24 87 | -0 10550,05
13. Stabbing the needle quickly but gently into he2 X?=3,505
: 5 806 6 19,4 27 96,4 1 3,6 _
tissue at an angle of 45°-90° ' ' ' ’ p=0,061>0,05
14. Releasing the pinched skin X?=0,468
30 96,8 1 3.2 26 02 2 7,1 0=0,494>0,05
15. Aspirating the needle by slightly withdrawing X?=4,583
the plunger of the syringe 28 %03 3 57 19 679 9 321 | p=0,032<0,05*
16. a. If no blood is visualized in the neck of the X?=6,402
syringe, infusing the medication slowly into the | 29 935 2 6,5 19 679 9 32,1 | p=0,011<0,05*
tissue by using the free hand
16. b. If blood has entered the syringe, termirmgatin X?=4,883
the procedure without injecting the drug 20 645 U 355 10 87 18 643 | p=0,027<0,05*
* Found to be statistically significant.
** Not evaluated statistically.

Table 3 Status of Performing the Steps in the Complien Stage of Subcutaneous Injection in the Studyral

Control Groups

Steps in the termination stage of injection Study (n=31) Control (n=28) X?
Performed Did not Performed Did not p value
perform perform
17. Removal of the needle from the tissue quicklg1 1000 0 d 28 oop o o *
but gently, without losing the angle of entry '
18.Applying slight pressure on the injection site X?=2,292
- 31 1000 © q 26 929 2 71 =

with cotton tampon ' ' -+ p=0,130>0,05
19. Positioning the patient as required by her/his X%=0,024
condition 27 87,1 4 12,9 24 857 4 14,3 p=0,877>0,05
20. Removing gloves X?=0,005

30 96,8 1 3,2 27 9%,4 1 3,6 p=0,942>0,05
21. Verbalization of recording the injection X?=0,468

1 3,2 30 96,9 2 71 26 92,9 p=0,494>0,05
21a. Date and time of administration X?=0,416

17 54,8 14 45,2 13 6,4 15 53,6 p=0,519>0,05
21b. Area of injection X?=3,441

15 48,4 16 51,49 7 250 21 75,0 p=0,064>0,05
21c. Name of drug X?=2,729

8 25,8 23 74,2 13 464 15 53,6 p=0,099>0,05
21d. Dosage of drug X?=0,015

16 51,6 15 48,4 14 0,66 14 50,0 p=0,902>0,05
21e. Side effects, if any X%=1,904

9 29,0 22 71, 13 464 15 53,6 p=0,168>0,05
21f. Reactions of the patient X?=0,105

12 387 19 61,3 12 2% 16 57,1 p=0,7460,05
22. Removal of used materials from the X?=4,440
environment and proper disposal 19 6133 12 ‘1 24 785 4 14.3| p=0,035<0,05*
23. Washing hands after the procedure X%=0,359

19 61,33 12 38,7 15 ,653 13 46,4 p=0,549>0,05
24. Evaluation of the patient for the effects/sidg X%*=0,011
effects of the drug 24 77,4 7 22,9 22 786 6 21,4 p=0,015>0,05

* Found to be statistically significant.
** Not evaluated statistically.
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Table 4 Subcutaneous Injection Administration SuccesScore Averages of the Study and Control Groups

Status of
Groups ; Median Minimum Maximum Sd Significance
Study 14,42 15 11 15 0,823 M.W
U=33,001
Control 10,78 11 7 14 2,02
p=0,0001<0,05

For the final stage of subcutaneous injectimaining of students makes the imparted
practice, no significant difference was notéeéhavior more permanent (Orgun, 1999; Bauer
between the students in the study and con&oHuynh, 1998; Rouse, 2000). Lowdermilk
groups except in the steps of “Removal of usedl Fishel (1991) reported from a study that
materials from the environment and Propmymputer-assisted education increased the
disposal” (p=0.035<0.05) (Table 3). decision-making ability and practice scores of
A look at the success score point averagestoflents, and that clinical success was greater
the study and control groups shows a sucaa®®ng these students as well. Engum, et al.
point average of 14.42 for the study groy2003) also reported heightened skills
compared with 10.78 for the control growgpplication among students when an
(Table 4). interactive computer simulator and traditional
laboratory experience were used
concomitantly.

In this study conducted to investigate the eff@sides studies indicating the effectiveness of
on student success of CD use in subcutane®Dsuse in education on student success (Fasce,
injection training, the differential was found fet al., 1995; Nalpz & McCanse, 1994; Schare,
be significant in terms of student successeinal., 1991), the literature includes efforts that
eight steps out of a total of 24, while 16 stefsve determined the reverse to be the case
reflected no such difference. HowevegFrazier, 1997). For example, Rehberg (2003)
students in the study group were found to leles reported that use of computers did not
better than the control group especially in theate a statistical differential in terms of
dexterity-based stage of giving the injection.students’ knowledge tests and psychomotor
is believed that the opportunity the studesidlls. Similarly, the present study did not
had for reviewing the CD in their own timglentify differences in student success in 16
increased their success. The students explajgrededural steps. In fact, in the case of some
the reasons for this in their own words, @éms, the control group students were found to
follows: “The subject was better graspede more successful than their peers in the study
because it was visual. It was interestiggoup. The literature indicates that when
because it was out of the ordinary. That it wagidents educated on computers are not steered
both visual and audial helped with better grapg an educator, their success rate declines, and
of the subject.™It was better to work on theéhat students therefore should be guided
computer, because abstract concepts becdg@®mbons, et al., 1999; McNeil, et al., 2003).
more concrete and lasting through diagrarf®r instance, in Engum, et al.’s study (2003),
and figures.™| think it was good to work orstudents who received their education through
the computer. It helped us better understathe traditional method stated that they
the subject and retain the practice.” preferred studying with an educator to
Similarly, Botris et al. (2004) used a computesmputer-assisted education, because they
simulation model to explain the functions eéceived assistance from the educator. During
the respiratory system to their students, ahd study, one of the students expressed this
determined that this practice was effective med with the statemerifhere should still be
student success. Further, studies have repaiteédacher beside us so that we can ask about
that the addition of visual elements to the slglhints we don’t understand.”

Discussion
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In addition, the success scores of the studemesction, although meaningful differences
in the study group were found to heere lacking in the acquisition of psychomotor
significantly higher than the control group’s. $kills by the students in the study and control
is thought that self-pacing by the studentsgwbups, it was found that those students who
their learning and re-viewing of the CD wetearned by CD alone were successful
effective factors in this outcome (Table 3specially during the performance of the
Results from previous studies are also pargtliedcedure, and had high success scores of
to this finding (Bektg, 2003; Rouse, 2000¢ognition. Additionally, students using the CD
Souers, 1998). For example, Souers (1988)orted satisfaction with this practice. It is
found that students learning with the assistabedieved that augmentation of existing methods
of computers received higher cognitive gradesth CD use while training students on
Similarly Ko¢ (2006) reported that computepsychomotor skills would be useful in
improve the quality of education and enalieparting psychomotor skills to nursing
students to study at their own learning pas&dents when used simultaneously with
The following examples from statements maglieidance by the instructor, especially in
by the students in our study are illustrative sthools where there is a shortage of expert
their satisfaction with studying individuallyaculty.

and using a CD'l got a better understanding

by going back to the parts | didn't understanBeferences

Before having a computer, 60 of us were onl

listeni to the instructor in th | Arfac, A. (2001). Ders yazilimi hazirlamada kullanil
Istening 1o the Instructor in the classroom. yazarlik sistemlerinin ders yazilimi yardimiyla

felt | was studying indi\_/idually while on th_e dgretimi. Master thesis. Ankara: Ankara Universitesi.
computer.”™Because | listened to the topigauer, MD., & Huynh MV. (1998). Nursing student’
one-on-one and by myself, it was more blood pressure measurement follawing CD-ROM and

: ; nu conventional clasroom instruction: a pilot study.
instructive and | understood  better.™In International journal of medical information50,

studying with a computer everyone gets thejgz.1g9.
opportunity to view as frequently as she wabtta, A. (2004). Hengirelik 6grencilerinin kuramsal ve
according to her manner of comprehension, uygulamali gitimde yaadiklari glclikler ve gretim

. ” elemanlarindan beklentileri.Hengirelik Forumu
and to go back to the beginning. Eylil-Ekim Sayisi, 45-54.

‘I‘n co.nclu5|on, the, students . State”d“ t%ttris, T., Halkiotis, SC., & Kourlaba, G. (2004).
retention of the subject was higher,” “they computer simulation of the human respiratory system
could visualize the procedure,” and “they for educational purposesComputers, Informatics,

learned the subject better” with the CD. Nursing 22 (3): 162-170.

Additionally, the students using the CD statBg™"_Z: (2000). Video destekli geetimin - ogrenci
basarisina etkisi. Master thesis. Ankara.

that although they were happy with thignc "\ (1995). Bilgisayarin hegiielik esitimi ve
practice, support from an instructor was alsohizmetlerindeki  yeri. Hacettepe  Universitesi

necessary. Hengirelik Ylksekokulu DergisR(2): 47-50.
o Engum, SA., Jeffries, P., Fisher, L. (2003). In&asus
Limitations catheter training system: computer-based education

. S . . versus traditional learning methodEhe American
This study has certain I|rr_1|tat|ons. _Pr|mar|ly, Journal of Surgery186: 67—74,
the study was conducted in a nursing colleggce, E., Ramirez, L., Ibanez, P. (1995). Evalnaiica
and cannot be generalized to other schoolscomputer-based independent study program applied
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