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The Predictive Strength of Students’ Self-Efficacy, Problem Solving Skills
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Purpose: The aim of this study was to determine the predictive strength of students’ self-efficacy, problem-solving skills, and other char-
acteristics in performing intravenous practices and monitor phlebitis and infiltration. Methods: This cross-sectional study was carried out
with 736 third and fourth-year students studying at the Health Sciences Faculties of Balikesir and Sakarya universities. The data were col-
lected using the Self-Efficacy Scale, Problem-Solving Inventory and Catheter Care and Infiltration Monitoring Questionnaire, Results: The
participants’ mean Catheter Care and Infiltration Monitoring Questionnaire score significantly and positively correlated with their mean
Self-Efficacy Scale score on a moderate level (r=.25; p<.001) but significantly and negatively correlated with their mean Problem-Solving
Inventory score on a moderate level (r=—21; p<.001). In other words, because a low Problem-Solving Inventory score indicates that the
person’s problem-solving skill is high, the Care and Infiltration Monitoring Questionnaire score increased as the problem-solving skill in-
creased. While the Self-Efficacy Scale predicted the year of study and catheter care and infiltration monitoring variables positively, the
Problem-Solving Inventory predicted the satisfaction with the profession variable negatively, Conclusion: Self-efficacy, problem-solving, lik-
ing the profession, and year of study predict success in catheter care and infiltration monitoring. For this reason, guidance may be provid-
ed in the development of a comprehensive education system toward increasing students” problem-solving skills, self-efficacy, and profes-
sional knowledge and skills.
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INTRODUCTION

A peripheral intravenous catheter (PIVC) is used to administer
medications and fluids or parenteral nutrition. PIVC is a practice
that is frequently used in patients who are receiving infusion
care, and its use by healthcare professionals who are not properly
trained may lead to negative outcomes such as phlebitis, throm—
bosis, and anxiety in many patients in a short time [1,2]. Several
studies suggest that the incidence of phlebitis development is

30.7% [3]. The causes of phlebitis could be mechanical, chemical,

and/or bacterial [4]. As a nursing practice, PIVC is frequently
used in healthcare services and requires nurses to have relevant
knowledge, skills, self-confidence, self-efficacy, and deci—
sion-making and problem—solving skills [5,6].

Self-efficacy is a cognitive—perceptual factor that influences a
person’s behavior [7]. Individuals with poor self—efficacy not only
display poor performance or effort to overcome a challenging
case but also have a poor perspective about solving a problem in
the best way possible. In other words, their problem—solving

skills, which require creative thinking, are poor [8,9]. Personal
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characteristics, self—efficacy, problem—solving skills, practice
skills, and academic achievement are interrelated concepts [5,10].

Problem—solving is a concept that requires an individual to re—
ceive and process information and put this information into prac—
tice. Student nurses and student midwives should be able to deal
not only with their own problems but also the problems of others.
This requires complex and rapid interventions at the hospital
where people are vulnerable to stress and acute situations at all
times [11]. Problem—solving is also important for nurses because
it is a sub—step of critical thinking. Several studies have demon—
strated that students are aware of the problems encountered
while they are providing care by comparing the knowledge they
have obtained during education with the knowledge they have
obtained in clinical settings, but they are inadequate in finding
solutions [12]. However, what distinguish an autonomous nurse (a
nurse who is able to make decisions independently within the
framework of tasks) from a non—autonomous nurse (a nurse who
is not able to do so0), or an experienced nurse from an inexperi—
enced nurse, are critical thinking and problem—solving skills [13].
Although some studies were conducted to try and explain the
skills of nurses or students in terms of evidence—based practices
focusing on factors such as critical thinking and problem—solving
skills, there are no studies in which two important components of
PIVC application, namely problem—solving skills and self—efficacy,
are investigated together [5,8,9,11,14,15].

Therefore, this study aimed to find out whether several vari—
ables such as students’ self-efficacy and problem—solving skills
may predict their knowledge of and responsibility for performing
intravenous practices and monitoring phlebitis and infiltration.
The researcher believes that the study contributes to developing

strategies to facilitate learning.

METHODS
1. Study design
This study was a cross—sectional study.
2. Setting and samples

The population of the study comprised third— and fourth-year
students studying at the Health Sciences Faculties of Balikesir

and Sakarya universities. The sample size was calculated as 736
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in the G¥power 3.1 program [16]. The power, effect size, and
type I error for the calculations were 99.0%, 0.2, and 1.0%, re—
spectively. Systematic sampling was used as the sampling

method.
3. Data collection and procedure

The data were collected by the researchers at the end of class
hours on scheduled dates. Before the data collection, the students
were informed about the objective and scope of the study and
were asked whether they would volunteer to participate in the
study. The participants completed the questionnaires in approxi—
mately ten minutes. During the data collection process, 102 stu—
dents were excluded from the study. Of these, 52 (7.1%) refused
to participate in the study, 23 (3.1%) did not attend the classes,
and 27 (3.7%) filled in the questionnaires incompletely or incor—
rectly. However, instead of these 102 students, 102 other students
were enrolled in the study, and the sample size that was calcu—
lated as 736 was maintained. The questionnaires were then
handed out to all participants. All the participants returned the
questionnaires after completing them. The participation rate was
86.1%.

4. Variables

The data were collected using a Personal Information Form,
the Self-Efficacy Scale (SES), the Problem—solving Inventory
Scale (PSI) and the Catheter Care and Infiltration Monitoring
Questionnaire (CCIMQ).

5. Measurements and instruments

1) Personal information form

The form, prepared by the researcher in the light of the liter—
ature, consisted of 15 items asking the participants’ about their
sociodemographic characteristics such as age, education level,

gender, etc.

2) Self-efficacy scale

The 14-item SES was developed by Sherer et al. [17] in 1982
to measure the general self—efficacy perceptions of an individual.
The responses to the items are rated on a four—point Likert-type
scale. However, Sherer and Adams [18] converted the scale into

a 23-item scale in 1983. The responses to the 23 items are rated

https://doi.org/10.4040/jkan.20002



Students’ Knowledge Level Catheter Care

on a five—point Likert-type scale ranging from 1 (strongly dis—
agree) to 5 (strongly agree). This 23-item scale was adapted to
the Turkish setting by Goziim [19]. The minimum and maximum
possible scores that can be obtained from the scale are 23 and
115, respectively. Higher scores indicate that the person’s per—
ception of self—efficacy is greater. In the validity study of the 23—
item scale, the Cronbach’s o, coefficient was calculated as .82 for
the “starting to display the behavior” subscale, 77 for the “main—
taining the behavior” subscale, .79 for the ‘completing the be—
havior” subscale, .64 for the “struggling against barriers” sub—
scale and .81 for the overall SES [19]. In this study, the Cron—
bach’s o coefficient was calculated as .84 for the overall SES, .80
for the “starting to display the behavior” subscale, .70 for the
“maintaining the behavior” subscale, .86 for the ‘completing the
behavior” subscale and 72 for the “struggling against barriers”

subscale.

3) Catheter care and infiltration monitoring questionnaire
The CCIMQ was developed by the researchers to determine
students’ knowledge of and responsibility for intravenous admin—
istration, phlebitis, and monitoring of infiltration. In the literature,
there is no scale on catheter care and infiltration monitoring
whose validity and reliability study was performed for the Turkish
society. Therefore, the researchers developed a 14-item CCIMQ
based on the relevant literature [3,5,6]. The items in the CCIMQ
focus on the points to consider during the insertion of PIVCs and
the prevention of the development of catheter—induced phlebitis
and infiltration. The 14-item CCIMQ, which was developed based
on the pertinent literature, was used to measure students’ cath—
eter care knowledge levels. The items focused on the following:
preparations prior to performing the procedure, communication,
identity check, information and education before performing the
procedure, environment, hygiene, performing venipuncture or
inserting a peripheral venous catheter, and documentation. A pilot
study was then carried out with 24 individuals who were not part
of the sample. Based on their feedback, necessary revisions were
made on the questionnaire; then, the data were collected [20].
The responses to the items had three options: yes, no, and un—
decided. The “yes” answers were scored as “1”, while the “no”
answers were scored as “0,” which yielded the knowledge score.

The items with the “undecided” responses were not included in
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the scoring process. Higher scores indicated higher levels of
knowledge of catheter care and infiltration monitoring. The reli—
ability test showed that the Cronbach’s ¢, value for the CCIMQ
was .77, that is, greater than 70 [21], indicating that the survey
results had high reliability.

4) Problem-solving inventory

The PSI was developed by Heppner and Petersen [22]. It is
used to assess what people think about their own problem—solv—
ing behaviors and approaches. The scale has 35 items and three
subscales. The reliability and validity study of the Turkish version
of the scale was conducted by Taylan [23]. Low scores indicated
effectiveness and success in problem—solving, while high scores
indicated that the participants could not find effective solutions to
problems. In the validity study of the scale, the Cronbach’s a, co—
efficient was .82 for the “confidence” subscale, .77 for the “ap—
proach/avoidance” subscale, .79 for the “personal control” sub—
scale and .81 for the overall PSI [23]. In this study, the Cron—
bach’s coefficient was .80 for the “confidence” subscale, .72 for
the “approach/avoidance” subscale, 70 for the “personal control”

subscale and .78 for the overall PSI.

6. Data analysis

The variables are summarized as frequencies, means, and
percentages. The Shapiro Wilk test was used to verify the nor—
mal distribution of the observed data. Regression analysis was
used to explain the relationships. All the results of the calcula—
tions and the data were analyzed using the statistical software
IBM SPSS Statistics version 25.0. p values smaller than 0.05

were considered statistically significant.
7. Ethical considerations

Before embarking on the study, written permissions were ob—
tained from the administrations of the universities whose students
were to be included in the study’s sample. Written approval was
obtained from the author’s Sakarya University Ethics Committee
(Approval no.: 71522473/050,01.04.101).

RESULTS

The sociodemographic characteristics of the students who par—
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ticipated in the study are given in Table 1. The mean age of the
participants was 21.6+1.38. Among the participants, 64.8% were
students in the nursing department, 534% were third—year stu—
dents, 84.6% were female, 41.6% had graduated from Anatolian
High Schools (high schools where education is provided in En—
glish, French, or German), 87.9% were unemployed, 76.0% were
satisfied with the profession, 74.4% wanted to improve them—

selves professionally, the mothers and fathers of 66.9% and

Table 1. Sociodemographic Characteristics of Nursing and Mid-

wifery Students (N=736)
Variables M+SD n %
Age (yr) 21.61.38
The number of siblings 2.60%1.71
Department
Nursing 477 64.8
Midwifery 259 352
Grade
3 grade 393 534
4t grade 343 46.6
Gender
Man 113 154
Woman 623 84.6
High school education
Medical vocational high school 127 17.3
Anatolian high school 306 416
Vocational high school 69 93
Regular high school 234 31.8
Mother’s education status
Illiterate 68 9.2
Primary school 492 66.9
High school 142 19.3
Associate’s or bachelor’s degree 34 4.6
Father's education status
Illiterate 24 32
Primary school 356 48.4
High school 264 359
Associate’s or bachelor's degree 92 12.5
Employment status
Employed 89 12.1
Not employed 647 87.9
Satisfaction with the profession
Yes 559 76.0
No 177 24.0
Considering to progress in the profession
Yes 547 74.4
No 189 256
Total 736 100.0

M=Mean; SD=Standard deviation.
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484% of the students, respectively, had primary level education
(Table 1).

In this study, the mean scores that the participants obtained
from the CCIMQ, SES, and PSI were 9.36+3.56, 85.94+10.26,
and 11443+1756, respectively. The mean scores that the partic—
ipants obtained from the subscales of SES were as follows:
starting to display the behavior: 32.21+379; maintaining the be—
havior: 2744+3.34; completing the behavior: 17.07+3.90; and
struggling against barriers: 9.21+£241. The mean scores that the
participants obtained from the subscales of PSI were as follows:
confidence: 34.66+8.71; approach/avoidance: 52.17+9.86; and
personal control: 20.64+3.37. The lowest mean score was ob—
tained from the personal control subscale (20.64+3.37), a signifi—
cant determinant for effective and successful problem—solving
skills in a given situation.

According to the results of the Pearson’s correlation analysis,
the participants’ mean CCIMQ score positively correlated with
their mean SES score and year at school on a moderate level
(r=.25, p<001; r=.11, p=.046). However, CCMQ negatively cor—
related with their mean PSI score and satisfaction with the pro—
fession on a moderate level (r=-.21, p<001; r=-.13, p<.001)
(Table 2). In other words, because a low PSI score indicates that
the person’s problem—solving skill is high, as the problem—solving
skill improved, so did the CCIMQ score.

Table 2. Correlation between CCIMQ, SES and PSI (N=736)
CcamMQ
Scales Subscales -
r p
SES Starting to display the behavior .23 <.001
SES Maintaining the behavior 18 <001
SES Completing the behavior 22 <001
SES Struggling against barriers 12 .045
SES Total 25 <001
PSI Confidence =17 <001
PSI Approach/avoidance -22 <001
PSI Personal control -06 <136
PSI Total =21 <.001
Satisfaction with -13 <001
the profession
Year at school 1 .046
Gender .08 .055

CCIMQ=Catheter Care and Infiltration Monitoring Questionnaire; PSI=
Problem-solving Inventory; SES=Self-Efficacy Scale.
Pearson’s correlation coefficient.

https://doi.org/10.4040/jkan.20002



Students’ Knowledge Level Catheter Care

Table 3. Multiple Regression Analysis between CCIM, SES, PSI (N=736)

Stand-

Independent variables B G t F 0
beta
weight

Constant 6.48 419 21.64 .001

SES 0.07 21 5.77

PSI -0.02 -.15 -4.15

Satisfaction with the -0.76 29 2.59

profession

Year at school 0.76 25 3.06

R?=.10; Adjusted R*=.10

Dependent variable: Catheter care and infiltration monitoring score.
CCIMQ=Catheter Care and Infiltration Monitoring Questionnaire; PSI=
Problem-solving Inventory; SES=Self-Efficacy Scale.

As shown in Table 3, the results of the analysis of variance
(Faps SES_ p PSI=21.64) were significant on the level of p<.001.
That the results of the variance analysis were significant indi—
cates that the relationship between the dependent and indepen—
dent variables was linear and statistically significant. The SES,
PSI, year at school, and satisfaction with the profession, in com—
bination, predicted the mean score for the CCIMQ by 10.0%
(R*=.10).

While the SES total score and the “year at school” variable
predicted the success of the CCIMQ significantly and positively,
the PSI total score and the “satisfaction with the profession”
variable predicted it negatively. As the PSI score increased, so

did the ability to cope with problems.

DISCUSSION

Our literature review demonstrated that the literature lacked
tools for a validated peripheral intravenous assessment, prob—
lem—solving, and self—efficacy specific to nursing students. In this
study, 64.2% of the participants had sufficient knowledge about
catheter care and infiltration monitoring. The review of the liter—
ature related to the issue showed that, although there were not
many studies on students, studies on the infiltration knowledge
levels of the nurses ranged between 50% and 75.9% [5,24-26].
Cicolini et al. [6] and Woody and Davis [27] determined that stu—
dents’ possession of good knowledge levels reduced the develop—
ment of peripheral venous catheter-related infections. In their

study conducted with nursing students, Prasanna and Radhika
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[24] found that 66.7% of the students had sufficient knowledge.

Similar to our study, Simonetti et al's study [26] on nursing
students showed that the knowledge of one third of the nursing
students on PIVC was insufficient. In this study, although the
knowledge level of the participants was similar to the average
level in the literature, it was higher than the levels in some stud—
ies, probably because our study was conducted with third— and
fourth—year students. These students are more experienced than
are first— and second—year students and they perform PIVC
practices more frequently.

Among the participants, the mean SES score was 11443+
1756. While the subscale with the highest score was the “starting
to display the behavior” subscale which is an important determi—
nant in the development and maintenance of behavior (32.21+
379), the subscale with the lowest score was the “struggling
against barriers” subscale (9.21+241). The high self-efficacy
score obtained by the participants was regarded as a positive re—
sult. It is assumed that a high level of self-efficacy in nursing will
provide a high level of thinking efficacy, will contribute to prob—
lem—solving skills that enable nurses to find effective solutions,
and, thus, will increase the quality of the care that is given [7,28].
Effective problem—solving strategies and decision—making capa—
bility based on strong and accurate knowledge are a process,
which is the focus of the nursing practices expected from a pro—
fessional nurse [29]. Therefore, nurses problem—-solving skills
should be evaluated and developed during their professional
training. In this study, the mean score that the participants ob—
tained from the PSI (114.43+1756) was moderate. A high PSI
score positively affects an individual's ability to cope with prob—
lems. Similarly, in Zhang et al’s [7] and Kantek et al’s [11]
studies, the participants’ PSI scores were moderate. Good and
strong problem—solving skills may enable nurses to cope with
problems, provide healthy solutions, and, thus, improve the qual—
ity of the healthcare they offer. The score obtained from PSI in—
dicates how effective and successful a person is in solving prob—
lems. Therefore, the moderate score that the participants ob—
tained from PSI suggested that their problem—solving skills
should be improved.

Although a considerable number of studies have focused on
PIVC and its complications [4,30], rather less attention has been

paid to the relationship between PIVC and knowledge and skills
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[5,7,31,32]. In our study, we also investigated the relationship be—
tween problem—solving skills and self—efficacy for the first time.
The participants’ catheter care and infiltration monitoring knowl—
edge scores increased as their PSI scores increased. Similar to
this study, the studies by Engstrém and Forsberg [33], Kantek
and Yesilbas [11], Karadag et al. [12], and Kim and Kim [28],
found that as the participants’ self—efficacy levels increased, so
did their success levels. Similarly, as in this study, literature pre—
vious studies found that students’ catheter care and infiltration
knowledge increased parallel to the increase in their self-efficacy
scores and experience [5,8,25]. The clinical environment pro—
vides students with self-confidence, practice skills, and profes—
sionalism and it enables them to experience successful clinical
learning [8]. Nurses with high levels of self-confidence, self—ef—
ficacy, and problem—solving skills were reported to be more suc—
cessful [7].

This cross—sectional study yielded results on students’ PIVC
knowledge, the duration of their education, and their satisfaction
with the profession. Similarly, in their study, Simonetti et al. [26]
found that the duration of education and satisfaction with the pro—
fession were related to the participating students' PIVC knowl—
edge. This was probably because the education that the students
received increased their knowledge levels, and those who were
satisfied with their professions were more interested in issues
related to their professions. For example, Giinay Ismailoglu et al.
[34] found that students  satisfaction with their profession posi—
tively influenced their knowledge levels.

One of the strengths of this study is the large sample size and
the multicenter faculty setting. Another strength of the study is
that it is one of the first few studies conducted in Turkey in
which the relationship between catheter care and infiltration
monitoring status and PSI and SES is addressed. The data were
collected by equally trained researchers for each structure. How—
ever, one limitation of the study was that students at only two
faculties participated. Thus, the results of this study cannot be

generalized to all students.

CONCLUSION

The most significant result of our study is its determination

that the variables of self—efficacy, problem—solving, liking the
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profession and year of study predict catheter care and infiltration
monitoring levels. The score in the Catheter Care and Infiltration
Monitoring Questionnaire increases by the increase in self—effi—
cacy, problem—solving skills, profession increases, years of study.
It may be recommended to monitor students in terms of self—ef-
ficacy, improve the self—efficacy perceptions of students with low
self—efficacy and establish programs for assessing and improving
the self—efficacy levels of students who are determined to be ex—
cessively stressed in the clinical practice environment. Addition—
ally, it is important to help students participate in planned experi—
ences and decision—making processes where they will apply the
steps of problem—solving for the purpose of developing their
problem—solving perceptions in the positive direction. In addition
to it is recommended for opportunities for students to put their
knowledge into practice to be improved. In the study, the partici—
pants’ knowledge on catheter care and infiltration was above av—
erage. The students who had high levels of self—efficacy, practice
opportunities and clinical skills also had high knowledge levels.
This study provides reliable and valid data for a general under—
standing of the status of nursing students of being successful in
catheter care and infiltration prevention. Discussion for advances
in nursing practice and nursing education is strongly recom—
mended. Considering the limitation of this study, there is a need

for more comprehensive studies with larger samples in the future.
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