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Abstract
Background

The clinical oriented reasoning examination is a structured assessment developed to evaluate students'
clinical decision-making rather than their recall of factual knowledge. Because such examinations
require students to reason under time pressure and to justify their decisions, they may be experienced as
more demanding than conventional written assessment, and their affective consequences for students
are not well understood. Anxiety and stress can influence both examination performance and student
wellbeing, yet the relationship between this form of assessment and students' anxiety and stress has not
previously been examined. This study aimed to examine the effect of the clinical oriented reasoning
examination on state anxiety, trait anxiety and perceived stress in nursing students.

Methods

A quasi-experimental, single-group pretest—posttest study was conducted in a nursing faculty in the
Mediterranean region of Tirkiye. A total of 131 first-year nursing students who sat the clinical oriented
reasoning examination and met the inclusion criteria participated. Data were collected using a student
information form, the State—Trait Anxiety Inventory and the Perceived Stress Scale, administered
immediately before and after the examination. Differences between measurements were analysed using
paired comparisons, and the relationship between examination performance and the psychological
measures was examined using correlation analysis.

Results

State anxiety decreased significantly after the examination, whereas trait anxiety and perceived stress
did not change. Examination score was weakly and negatively correlated with post-examination state
anxiety and with perceived stress.

Conclusions

State anxiety declined following the clinical oriented reasoning examination, while trait anxiety and
perceived stress remained unchanged, consistent with the distinction between transient and
dispositional components of anxiety. Examination performance was largely independent of anxiety and
stress, suggesting that this form of assessment does not disadvantage students with higher baseline
anxiety. As the study used a single-group design without a comparison examination, the decline in state
anxiety cannot be attributed to the examination format itself and may reflect the natural resolution of
anticipatory anxiety once an examination has ended. Controlled designs comparing assessment formats
are needed.
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1. Introduction

A central focus of nursing education is to ensure that students acquire the ability to transfer theoretical
knowledge into clinical practice in a safe, effective and patient-specific manner. In this process, clinical
reasoning and clinical judgment skills are of central importance for enabling nursing students to assess
complex patient situations, determine priorities and make evidence-based decisions [1]. Indeed, the
literature emphasises that clinical reasoning competence is one of the strongest determinants of
nursing students' post-graduation clinical performance and that this skill should be systematically
developed and evaluated within educational programmes [2].

Various measurement and evaluation methods have been developed to assess clinical competence in
nursing education. These include written examinations, case-based assessments, simulation-based
applications, computer-assisted tests and the Objective Structured Clinical Examination (OSCE).
Simulation-based assessment approaches have been reported to be effective in developing students'
clinical decision-making and social problem-solving skills [3]. Similarly, educational interventions have
been shown to contribute positively to clinical reasoning skills [4]. In recent years, the effects of artificial
intelligence—assisted, simulation-based preparation programmes on OSCE performance, anxiety and
reflective thinking have also begun to be investigated [5]. Among these methods, the Clinical Oriented
Reasoning Examination (CORE), which aims to directly measure clinical reasoning skill, is a relatively
new and structured examination model that evaluates students' decision-making processes at case
stations resembling real clinical scenarios.

Measurement and evaluation processes reflect academic achievement for nursing students but may
also create a significant psychological burden. Many studies have reported that test anxiety is a
common problem among nursing students and that this anxiety may adversely affect cognitive
performance [6, 7]. In particular, performance-based, time-limited and observable examination formats
such as the OSCE have been shown to create marked anxiety and stress in students [8, 9]. Although
anxiety may adversely affect examination performance, some studies have found no significant
relationship between anxiety and examination outcome [10]. This suggests that the anxiety—
performance relationship is complex and multidimensional and may yield different results across
different examination formats.

The concept of anxiety is addressed in two dimensions: state anxiety and trait anxiety. State anxiety
refers to a temporary, situation-specific state of tension and worry experienced at a particular moment in
response to a specific stimulus (e.g. an examination), whereas trait anxiety reflects an individual's
general, relatively stable predisposition to anxiety. Perceived stress, in turn, is a subjective concept
concerning the extent to which an individual appraises situations in their life as stressful, uncontrollable
or unpredictable. Although state anxiety may fluctuate before and after an examination, trait anxiety and
perceived stress may follow a more stable course; this differentiation necessitates examining separately
which dimension of anxiety is affected, and to what extent, by examination-based interventions.
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A review of the literature shows that examination-related anxiety and stress in nursing students have
largely been investigated in the context of the OSCE, computer-assisted tests or traditional written
examination formats, whereas few studies have examined the effect of relatively new, clinical scenario—
based assessment methods such as the CORE on nursing students’ state anxiety, trait anxiety and
perceived stress. Yet understanding the effect that such examinations exert on students at both the
cognitive and emotional levels is of great importance for designing the examination process in a way
that safeguards student wellbeing, for developing pre-examination preparation and support strategies,
and for structuring nursing curricula so that they protect student mental health while measuring clinical
reasoning skill. Moreover, given that anxiety and stress may adversely affect clinical reasoning
performance, elucidating the psychological effects of high-stakes assessment tools such as the CORE
will provide guidance for both the validity of the measurement tool and the planning of student support
systems.

In this context, the present study was planned in a quasi-experimental design to examine the effect of
the CORE on state anxiety, trait anxiety and perceived stress levels in nursing students. The study is
expected to contribute to the literature on the effects of new-generation clinical reasoning—based
examination models used in nursing education on student psychology, and to offer educators an
evidence-based perspective on the design of examination processes.

Hypotheses:

HO: The CORE administered to nursing students has no effect on students' anxiety and perceived stress
levels.

H1: The CORE administered to nursing students has an effect on students' anxiety and perceived stress
levels.

2. Methods
2.1. Study type and aim

This quasi-experimental study was conducted to determine the effect of the CORE on anxiety and
perceived stress levels in nursing students.

2.2. Study setting

The study was conducted at a nursing faculty located in the Mediterranean Region of Tirkiye.

2.3. Population and sample

First-year students at Akdeniz University Faculty of Nursing (N = 264) constituted the study population.
The G*Power program was used to calculate the sample size for this quasi-experimental study. For the
effect size, the effectiveness of the intervention for anxiety in the study by Yusefzadeh et al. [11] was

calculated, and a large effect size was found (d = 1.38). According to Cohen [12], an effect size of 0.2
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indicates a small effect, = 0.5 a medium effect and > 0.8 a large effect. In the G*Power program, using a
paired-samples t-test, 90% power, a 95% confidence interval and a large effect size (d = 0.80), the sample
size was calculated as 19 participants. Allowing for a 20% attrition rate, the aim was to reach at least 23
participants, and the study was completed with data from 131 nursing students. Inclusion criteria were:
being a first-year nursing student; having no prior CORE experience; and being enrolled in the
Fundamentals of Nursing course. Exclusion criteria were: repeating the Fundamentals of Nursing course;
and not attending the CORE.

2.4. Data collection tools

The study data were collected using a Student Information Form, the State—Trait Anxiety Inventory
(STAI) and the Perceived Stress Scale.

Student Information Form. This form consists of a total of 10 questions that ask about students'
sociodemographic characteristics, such as age and sex, as well as their thoughts about the CORE.

State—Trait Anxiety Inventory (STAI). The inventory was developed by Spielberger et al. in 1970, and its
validity and reliability in Tiirkiye were established by Oner in 1977. The scale consists of state anxiety
and trait anxiety subscales of 20 items each. The total score obtained from each subscale ranges from
20 to 80, with higher scores indicating a higher level of anxiety and lower scores a lower level. It is a four-
point Likert-type scale ranging from “not at all” to “completely.” Direct items express negative emotions,
whereas reversed items express positive emotions. In the State Anxiety Inventory, the reversed items are
items 1,2,5,8,10,11, 15, 16, 19 and 20; in the Trait Anxiety Inventory, the reversed items are items 21,
26, 27, 30, 33, 36 and 39. After the total weights of the direct and reversed items are calculated
separately, the total weight of the reversed items is subtracted from the total weight of the direct items,
and a predetermined, fixed value is added to this figure (50 for the State Anxiety Inventory and 35 for the
Trait Anxiety Inventory). The final value is the individual's anxiety score. The State Anxiety Inventory is a
highly sensitive tool for assessing rapidly changing emotional reactions, whereas the Trait Anxiety
Inventory aims to measure the continuity of the anxiety that a person generally tends to experience;
scores range from 20 (low anxiety) to 80 (high anxiety) [13, 14]. In this study, the Cronbach's alpha value
was 0.390 for the State Anxiety Inventory, 0.575 for the Trait Anxiety Inventory and 0.564 for the State—
Trait Anxiety Inventory total.

Perceived Stress Scale (PSS). The scale was developed by Cohen et al. [15], and its Turkish validity and
reliability were established by Eskin et al. [16]. Comprising a total of 14 items, the PSS was designed to
measure the extent to which certain situations in a person's life are perceived as stressful. Participants
rate each item on a five-point Likert-type scale ranging from “never (0)” to “very often (4).” Seven items
containing positive statements are reverse-scored. In addition to the 14-item long form, the PSS has 10-
item and 4-item forms; the 14-item long form was used in this study. Scores on the PSS-14 range from 0
to 56, with higher scores indicating a higher perception of stress. In this study, the Cronbach's alpha
value of the scale was 0.853.

2.5. Procedure

Page 5/23



The study was carried out in two stages.

Stage 1. One day before the CORE, the Student Information Form, the STAI and the Perceived Stress
Scale were converted into an online Google Forms survey, and the link was shared with students via the
Microsoft Teams platform. In addition, to enable all students to access the link and answer the
questions, reminder messages were sent through the first-year WhatsApp group in cooperation with the
student representative.

Stage 2. On the date specified in the table of specifications and course curriculum of the Fundamentals
of Nursing course, the CORE was conducted via Microsoft Forms on the Microsoft Teams platform. The
total response time for the CORE was 40 minutes, and it comprised six different stations covering the
main topics of the Fundamentals of Nursing course (vital signs, hot—cold applications, intramuscular
injection, respiration, nutrition and physical examination). Within one day at the latest after the CORE,
students completed the STAI and the Perceived Stress Scale via an online Google Forms survey. Each
student's CORE score was then calculated on a 100-point scale, and students who scored at least 60
were considered successful.

2.6. Data analysis

The licensed IBM SPSS 23.0 program was used in the data analysis. Descriptive data were presented as
frequency, percentage, mean and standard deviation. The normal distribution of continuous variables
was assessed using the Kolmogorov—Smirnov test, and the homogeneity of variance using the Levene
test. As the continuous variables were normally distributed, the independent-samples t-test was used for
comparisons of two groups and analysis of variance for comparisons of more than two groups; where a
difference was found among the means of more than two groups, the Bonferroni post hoc test was used
to determine the source of the significance. The paired-samples t-test was used to examine the change
in state anxiety, trait anxiety and perceived stress levels before and after the CORE. Pearson correlation
analysis was used to examine relationships between continuous variables. Pearson correlation
coefficients were interpreted as weak (r = 0.10-0.39), moderate (r = 0.40-0.69), strong (r = 0.70-0.89)
and very strong (r = 0.90-1.00) [17, 18]. The level of significance for the tests was accepted as p < 0.05.

2.7. Ethical considerations

This study was performed in accordance with the Declaration of Helsinki. Approval was granted before
starting the research by the local ethics board of the university (date: 15.09.2021; number: KAEK-675).
Students included in the study were informed about the research, and their written informed consent
was obtained.

3. Results

The mean age of the nursing students who participated in the study was 19.65 + 1.11 years, and 70.6%
of the participants were female. The students' mean grade point average (GPA) and mean CORE score
were 2.88 £ 0.52 and 19.50  6.79, respectively.

Page 6/23



Regarding the CORE, 41.5% of the students had received information from students in higher years. The
information they received from these students was as follows: not having the opportunity to go back and
correct incorrectly answered questions (76.9%), the questions being very difficult (41.0%), insufficient
time to answer the questions (29.5%), not understanding the logic of the questions (19.2%), the
possibility of seeing the answers to the questions (15.4%), learning topics not understood during the
examination (12.8%), the examination content and procedure (6.4%) and the questions being very easy
(2.6%). Before the CORE, 62.8% of the students agreed or strongly agreed that the questions would be
very difficult, 13.8% agreed or strongly agreed that they would be very successful in the examination,
67.0% agreed or strongly agreed that they were very afraid of the CORE, and 76.1% agreed or strongly
agreed that the experience gained in the CORE would contribute to their education and training process.
In addition, 23.4% of the nursing students had previously experienced a mood disorder (Table 1).
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Table 1
Students' pre-CORE thoughts about the examination

Before the CORE examination Category

Received information about the CORE from Yes
higher years (n = 188)

No

Inf;)rmation received from higher years (n = Questions being very difficult
78)*

Questions being very easy

Not understanding the logic of the
questions

Insufficient time to answer the
questions

Learning topics not understood
during the examination

No opportunity to go back and
correct wrong answers

Possibility of seeing the answers
to the questions

Examination content and
procedure

Thought that the questions would be very Disagree
difficult (n = 188)

Undecided
Agree
Strongly agree

BeIi;‘:ved they would be very successful (n = Strongly disagree
188

Disagree

Undecided

Agree

Strongly agree
Very afraid of the CORE (n = 188) Strongly disagree

Disagree

*More than one option could be selected.

78

110
32

23

10

60

12

10

60
75
43
16

35
111
23

22

%

41.5

58.5
41.0

2.6
19.2

29.5

12.8

76.9

15.4

6.4

5.3

31.9
39.9
22.9
8.5

18.6
59.0
12.2
1.6
2.1
11.7
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Before the CORE examination Category n %

Undecided 36 19.1

Agree 73 38.8

Strongly agree 53 28.2
Believed the experience would contribute to Strongly disagree 3 1.6
education (n = 188)

Disagree 7 3.7

Undecided 35 18.6

Agree 106 56.4

Strongly agree 37 19.7
Previous mood disorder (panic attack, anxiety Yes 44 23.4
disorder, test anxiety, etc.) (n = 188)

No 144  76.6

*More than one option could be selected.

During the CORE, 84.7% of the students experienced a problem. The most frequent problems the
students experienced were, respectively, time (62.2%), platform problems (51.4%), anxiety and stress
during the examination (13.5%), not fully understanding the cases (12.6%), internet connection (8.1%)
and taking the examination on a mobile phone (4.5%) (Table 2). After the CORE, 72.5% of the nursing
students stated that the cases at each station were understandable, 65.7% that each of the questions
was understandable, and 17.6% that the time allotted for the examination was sufficient. In addition,
68.7% of the students stated that they were able to grasp the logic of this examination, 9.9% that the
CORE went very well, 39.7% that the examination platform used was adequate, and 68.0% that this
examination was instructive for them (Table 2).
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Table 2
Students' post-CORE thoughts about the examination

After the CORE examination

Expt)arienced a problem during the CORE (n =
131

Prol;lems experienced during the CORE (n =
111)*

Cas;as at each station were understandable (n =
131

Eacl)l of the questions was understandable (n =
131

The allotted time was sufficient (n = 131)

*More than one option could be selected.

Category

Yes

No

Time problem

Platform problem

Anxiety and stress during the
examination

Cases not fully understood
Internet connection problem

Taking the examination on a
mobile phone

Strongly disagree

Disagree
Undecided
Agree
Strongly agree

Strongly disagree

Disagree
Undecided

Agree

Strongly agree
Strongly disagree
Disagree
Undecided

Agree

Strongly agree

111

20
69

57
15

14

26
79
16

33
72
14
32
45
31
19

%

84.7

15.3
62.2

51.4
13.5

12.6
8.1
4.5

4.6

3.1
19.8
60.3
12.2
4.6

4.6

25.2
55.0
10.7
24.4
34.4
23.7
14.5
3.1
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After the CORE examination

| was able to grasp the logic of the examination
(n=131)

The examination went very well (n =131)

The)examination platform was adequate (n =
131

I did not experience a problem during the
examination (n = 131)

The examination was instructive for me (n=
131)

*More than one option could be selected.

Category

Strongly disagree

Disagree
Undecided

Agree

Strongly agree
Strongly disagree
Disagree
Undecided

Agree

Strongly disagree

Disagree
Undecided
Agree
Strongly agree

Strongly disagree

Disagree
Undecided
Agree
Strongly agree

Strongly disagree

Disagree
Undecided
Agree

Strongly agree

27
72
18
29
38
51
13
18

22
39
49

29

23
18
44
17

10
25
74
15

%

5.3

5.3

20.6
55.0
13.7
22.1
29.0
38.9
9.9

13.7

16.8
20.8
37.4
2.3

22.1

17.6
13.7
33.6
13.0
5.3

7.6

19.1
56.5
11.5
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The effect of students' pre-examination thoughts about the CORE on the CORE result, pre-examination
state and trait anxiety and perceived stress levels was analysed. Students' receipt of information about
the CORE from higher years did not affect the CORE result, state or trait anxiety, or perceived stress (p >
0.05, Table 3).
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Table 3
Effect of students' pre-CORE thoughts on the CORE result andg)re—examination state anxiety, trait anxiety

and perceived stress levels (n = 131)

Variable / Group CORE Pre-exam state = Pre-exam trait Pre-exam
result anxiety Mean anxiety Mean perceived stress
Mean (SD)  (SD) (SD) Mean (SD)

Information from higher

years**

Yes 19.70 50.19 (10.84) 45.80 (8.50) 27.66 (6.22)
(6.76)

No 19.70 50.75(11.10) 46.38 (8.13) 28.20 (7.68)
(6.64)

p 0.996 0.730 0.640 0.613

Thought questions would

be very difficult***

Disagree 18.50 38.00 (10.04) 39.50 (5.06) 23.90 (4.99)
(7.45)

Undecided 20.83 46.70 (9.45) 44.53 (8.34) 26.00 (6.18)
(6.11)

Agree 19.22 53.52 (10.46) 47.52 (8.07) 29.33 (7.36)
(6.86)

p 0.269 <0.01 0.002 0.002

Believed they would be

very successful***

Disagree 20.33 56.92 (9.56) 48.58 (8.58) 30.80 (8.63)
(6.16)

Undecided 19.73 49.15(10.04) 46.05 (7.58) 27.16 (5.69)
(6.91)

Agree 18.30 43.80 (11.59) 41.73 (8.84) 25.92 (7.90)
(6.64)

p 0.453 <0.01 0.002 0.003

Very afraid of the

CORE***

Disagree = “disagree” and “strongly disagree” combined; Agree = “agree” and “strongly agree” combined.
**Independent-samples t-test; ***one-way analysis of variance.

Significant p values (p < 0.05) indicate that state anxiety, trait anxiety and perceived stress differed by
group,

whereas the CORE result did not.
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Variable / Group CORE Pre-exam state = Pre-exam trait Pre-exam
result anxiety Mean anxiety Mean perceived stress
Mean (SD)  (SD) (SD) Mean (SD)

Information from higher

years**

Disagree 18.73 39.38 (10.15) 40.11 (8.83) 22.57 (7.43)
(6.62)

Undecided 19.52 44.27 (7.17) 43.69 (7.81) 26.36 (6.17)
(7.63)

Agree 19.95 54.60 (9.54) 48.08 (7.51) 29.55 (6.66)
(6.42)

p 0.689 <0.01 <0.01 <0.01

Believed experience

would contribute to

education***

Disagree 17.80 47.90 (15.31) 43.60 (12.47) 23.30(9.47)
(9.12)

Undecided 19.60 57.45 (9.10) 49.17 (7.46) 31.40 (7.26)
(6.23)

Agree 19.86 49.00 (10.44) 45.58 (7.99) 27.46 (6.59)
(6.62)

p 0.640 <0.01 0.042 0.001

Previous mood disorder**

Yes 20.54 55.40 (8.70) 51.59 (7.64) 30.25(5.61)
(6.63)

No 19.44 49.02 (11.17) 44.47 (7.74) 27.28 (7.38)
(6.69)

p 0.340 0.001 <0.01 0.015

Disagree = “disagree” and “strongly disagree” combined; Agree = “agree” and “strongly agree” combined.

**Independent-samples t-test; ***one-way analysis of variance.

Significant p values (p < 0.05) indicate that state anxiety, trait anxiety and perceived stress differed by

group,

whereas the CORE result did not.

State anxiety, trait anxiety and perceived stress levels were significantly higher in students who agreed
with the thought that the questions in the CORE would be very difficult (p < 0.05). However, the thought
that the questions in the CORE would be very difficult did not affect the CORE result (p > 0.05, Table 3).
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State and trait anxiety levels were statistically significantly lower in students who believed they would be
very successful in the CORE (p < 0.05), whereas perceived stress levels were statistically significantly
higher in students who did not believe they would be very successful (p < 0.05). However, believing that
one would be very successful in the CORE did not affect the CORE result (p > 0.05, Table 3).

State anxiety, trait anxiety and perceived stress scores were statistically significantly higher in students
who were very afraid of the CORE (p < 0.05, Table 3). Being afraid of the CORE had no effect on the
examination result (p > 0.05, Table 3).

State anxiety, trait anxiety and perceived stress scores were statistically significantly higher in students
who were undecided about whether the experience gained in the CORE would contribute to their
education and training process (p < 0.05, Table 3). However, believing that the experience gained in the
CORE would contribute to the education and training process did not affect the result of this examination
(p>0.05).

State anxiety, trait anxiety and perceived stress scores were statistically higher in students who had
previously experienced a mood disorder (p < 0.05). However, there was no statistically significant
difference in the CORE scores of students with this problem (p > 0.05, Table 3).

The change in nursing students' state and trait anxiety levels and perceived stress before and after the
CORE was examined. A statistically significant decrease was found in students' state anxiety level after
the CORE, from 51.67 £ 10.29 to 47.47 +12.77 (t =3.84, p< 0.01). However, there was no significant
change in students' trait anxiety (46.48 + 7.84 t0 45.87 +7.97;1=1.87, p = 0.063) or perceived stress
(27.87 £6.3110 27.52+6.74;1=0.82, p = 0.410) levels before and after the CORE (p > 0.05) (Table 4).

Table 4
Change in nursing students' state anxiety, trait anxiety and perceived stress before and after the CORE
Variable Before the CORE Mean After the CORE Mean t p*
(SD) (SD)
State anxiety (20-80) 51.67 (10.29) 47.47 (12.77) 3.84 <
0.01

Trait anxiety (20-80) 46.48 (7.84) 45.87 (7.97) 1.87 0.063
Perceived stress (0- 27.87 (6.31) 27.52 (6.74) 0.82 0.410

56)

*Paired-samples t-test.

There was a weak negative relationship between the CORE score and post-examination state anxiety
level (r=-0.386, p<0.01), whereas there was no relationship with trait anxiety level (p > 0.05). A weak
negative relationship was also found between the post-examination perceived stress level and the CORE
score (p < 0.05). No statistically significant relationship was found between the CORE score and pre-
examination state anxiety, trait anxiety or perceived stress levels (p > 0.05).
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4. Discussion

In our study, the nursing students' mean GPA was 2.88 + 0.52 and their mean CORE score was 19.50 +
6.79. Vasli et al. [19], in a study conducted with nursing students, reported that academic achievement
(GPA) was a significant predictor of OSCE-type clinical competence examinations, whereas examination
anxiety did not affect the examination outcome. This finding is consistent with our observation that GPA
may be related to CORE performance but that anxiety-based variables do not directly determine the
examination outcome. That academic achievement is a strong determinant of performance in clinical
reasoning examinations suggests that such examinations largely reflect theoretical knowledge and that
academically strong students therefore tend to succeed in clinical scenario—based examinations as
well.

The fact that 41.5% of students received information about the CORE from higher years, and that this
information mostly conveyed negative content about the difficulty of the examination and the
irreversibility of errors, is consistent with qualitative findings in the literature. Hosseini et al. [20], in a
qualitative study on the OSCE, reported that students often received stressful and sometimes inaccurate
information from peers who had previously taken the examination, which led them to develop a negative
attitude towards it and increased their anxiety levels. These findings show that information conveyed by
senior students is usually experience-based but unstructured and anxiety-provoking, and that institutions
should therefore strengthen formal and transparent pre-examination information processes.

That the majority of students thought the questions would be difficult before the CORE, feared the
examination intensely, yet believed the experience would contribute to their education reflects the
multidimensional nature of examination anxiety. In a recent study entitled “The Storm Within,” first-year
nursing students described the OSCE as both an empowering and a stressful experience, reporting that it
increased students' self-confidence while also creating anxiety and concerns about fairness [21].
Consistent with our findings, that students held strong negative expectations before the examination yet
found the experience instructive afterwards shows that clinical reasoning—based examinations, despite
being anxiety-provoking, can also be perceived as a learning opportunity that contributes to professional
development. That some students with a history of mood disorder were present in this process is also
an expected result, since a mental health history is a known risk factor for increased anxiety symptoms
during examination periods.

That the great majority of students experienced problems during the CORE, chiefly insufficient time and
platform-related technical disruptions, is consistent with the current literature on computer- and online-
based examination applications. Makhene et al. [22] reported that nursing students frequently
encountered technological infrastructure problems such as power cuts, internet connection problems
and a lack of digital skills during online learning and assessment, and that this adversely affected the
learning and assessment experience. Similarly, the study by Hosseini et al. (2025) showed that
inadequacies in the educational-technology infrastructure were an important determinant of OSCE-
related stress. These findings indicate that, when clinical reasoning—based examinations are
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administered on digital platforms, strengthening the technical infrastructure and treating time
management as an integral part of examination design are essential.

That a large proportion of students found the cases and questions understandable after the CORE,
stated that they were able to grasp the logic of the examination, and evaluated the experience as
instructive is a notable positive finding. This result is consistent with the literature indicating that clinical
scenario—based examinations have educational value by enabling students to learn through realistic
case experiences; indeed, similar examination models have been reported to develop students' clinical
judgment and reasoning skills [1]. However, that only 17.6% of students found the examination time
sufficient and only 9.9% thought the examination went very well shows that the examination still has
aspects open to improvement in terms of time pressure and self-assessment.

That receiving information from higher years did not affect the CORE result, state or trait anxiety, or
perceived stress suggests that peer-based information, although it shapes subjective expectations, may
not have a determining effect on objective psychological and performance indicators. This finding is
consistent with studies indicating that the source of examination anxiety may be more strongly related
to the individual's subjective attitude towards the examination and personality structure than to external
information transfer alone.

That state anxiety, trait anxiety and perceived stress levels were significantly higher in students who
agreed that the questions would be very difficult, yet this did not affect the CORE result, is notable. This
pattern is consistent with the OSCE literature showing that the perception of difficulty strongly affects
the emotional response but does not directly determine performance; many studies have found no
significant relationship between anxiety level and examination performance [19]. This indicates that the
cognitive/emotional dimension of anxiety may follow a course independent of the
behavioural/performance dimension.

That state and trait anxiety levels were lower in students who believed they would be very successful,
whereas perceived stress was higher in those who did not, is consistent with current findings supporting
the protective role of self-efficacy beliefs against anxiety. Zilber et al. [23] reported that, during the
postponement of a licensing examination, nursing graduates with low self-efficacy beliefs had higher
levels of uncertainty and anxiety. Based on Bandura's self-efficacy theory, these findings show that an
individual's subjective belief in success shapes the anxiety experience independently of the objective
examination outcome; indeed, in our study too, the belief in success did not affect the examination
result.

That state anxiety, trait anxiety and perceived stress scores were significantly higher in students who
feared the CORE intensely, yet this fear was not reflected in the examination result, is consistent with
findings showing that the relationship between examination anxiety and performance is generally weak
or non-significant in OSCE-type examinations. This suggests that nursing students can demonstrate the
clinical knowledge and skills they have acquired at the moment of examination despite high anxiety
levels, and that anxiety therefore does not necessarily lead to a loss of performance.
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That anxiety and stress levels were higher in students who were undecided about the contribution of the
examination experience to their education shows that uncertainty itself may be a source of anxiety. This
finding is supported by results from virtual reality—based OSCE preparation studies indicating that
individuals with low tolerance of uncertainty perceive ambiguous assessment situations as more
threatening, and that intolerance of uncertainty can make the perception of the examination environment
less secure.

That state anxiety, trait anxiety and perceived stress scores were higher in students who had previously
experienced a mood disorder, yet this did not create a significant difference in CORE scores, shows that
a psychiatric history strongly affects the emotional experience but does not directly determine
academic/clinical performance. Agyapong-Opoku et al. [24] reported that a history of previous mental
health problems was among the important determinants of anxiety and depression in health sciences
students. This finding indicates that students with a mental health history may require additional
psychological support during examination processes, although this does not necessarily adversely
affect indicators of clinical competence.

The significant decrease in state anxiety after the CORE, with no change in trait anxiety or perceived
stress, is an important finding that confirms the conceptual distinction between state and trait anxiety.
This finding supports the notion that the acute, situation-specific tension created by the examination
decreases once the examination is completed, whereas the individual's general predisposition to anxiety
is not affected by a short-term examination experience.

Finally, the weak negative relationship between the CORE score and post-examination state anxiety and
perceived stress, with no relationship with trait anxiety, is consistent with studies reporting that the
anxiety—performance relationship is generally weak, inconsistent or non-significant in OSCE-type
examinations [19]. This finding shows that clinical reasoning—based examinations have the potential to
elicit knowledge and skills even in students with high anxiety levels, but that students with lower
performance may experience relatively higher state anxiety and stress in the post-examination period.
That this relationship remained weak indicates that the CORE score is determined by academic
knowledge and clinical reasoning skill rather than by anxiety level.

4.1. Limitations

This study has several limitations. First, the internal consistency coefficients of the State—Trait Anxiety
Inventory were low in this sample, particularly for the state anxiety subscale (Cronbach's alpha = 0.390)
and the trait anxiety subscale (0.575), which fall below the commonly accepted threshold of 0.70. This
may reflect the characteristics of the first-year sample, the online administration of the inventory, or the
timing of data collection around an anxiety-provoking examination, and it limits the reliability with which
the anxiety findings can be interpreted; the results relating to state and trait anxiety should therefore be
treated with caution. Second, the study used a single-group, pre—post quasi-experimental design without
a control or comparison group, which limits the extent to which the observed changes—particularly the

Page 18/23



post-examination decrease in state anxiety—can be attributed solely to the CORE rather than to the
passage of time or the relief of examination completion. Third, the study was conducted with first-year
students at a single nursing faculty in one region of Tiirkiye, so the findings may not be generalisable to
nursing students in other years, institutions or countries. Fourth, all data were based on self-report,
which may introduce social desirability and recall bias. Finally, the cross-sectional timing of the anxiety
and stress measurements (one day before and up to one day after the examination) captures only the
acute period surrounding the CORE and cannot reveal how these effects evolve over time. Future
multicentre studies with larger and more diverse samples, control groups, validated instruments with
adequate reliability, and longitudinal follow-up are recommended to confirm and extend these findings.

5. Conclusion

This study was conducted in a quasi-experimental design to examine the effect of the CORE on state
anxiety, trait anxiety and perceived stress levels in nursing students. The findings revealed that the CORE
created multifaceted effects on nursing students across cognitive-emotional and performance-based
dimensions.

One of the most notable findings of the study was that students with high CORE scores had lower post-
examination state anxiety. This result points to a reciprocal and probably bidirectional relationship
between examination performance and situation-specific anxiety. On the one hand, it is expected that
students who successfully resolve clinical scenarios and obtain high scores experience a strengthened
sense of competence after completing the examination, which in turn reduces momentary tension and
lowers state anxiety. On the other hand, it is also possible that students with lower state anxiety before
and during the examination performed better because they were able to sustain attention, concentration
and clinical reasoning processes with less disruption. This reciprocal relationship suggests that clinical
reasoning—based examinations in nursing education indirectly measure not only knowledge level but
also the student's ability to manage their emotional state. Accordingly, it is recommended that structured
preparation sessions aimed at reducing examination anxiety (simulation-based practice examinations,
relaxation and breathing technique training, and activities to build familiarity with the examination
format) be integrated into nursing curricula before CORE-like clinical reasoning examinations. In addition,
increasing regular case-based educational practices that strengthen students' clinical reasoning skills
may reduce state anxiety by strengthening both examination performance and self-efficacy beliefs
regarding the examination.

Another important finding of the study was that, in students with high post-examination perceived stress,
the CORE score was not affected by this stress. This result shows that perceived stress does not directly
impair students' objective clinical competence performance in a structured, scenario-based assessment
tool such as the CORE, and that nursing students can therefore demonstrate the knowledge and skills
they have acquired even under a high perception of stress. This indicates that the cognitive-appraisal
(perception) dimension of stress may follow a course independent of the behavioural-performance
dimension; even if a student subjectively appraises the examination process as highly stressful, this
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subjective appraisal is not necessarily reflected in objective examination success. Nevertheless, that
perceived stress was not reflected in examination performance should not be interpreted as a finding
that can be disregarded in terms of the student's psychological wellbeing, since high perceived stress,
even if it does not affect the examination result in the short term, may create cumulative, long-term
adverse effects on the student's general mental health, burnout level and attitude towards the
profession. Accordingly, it is recommended that educational institutions not evaluate examination
performance as a sufficient indicator on its own, and that they develop support mechanisms
(psychological counselling units, peer support groups, and post-examination feedback and emotion-
sharing sessions) that regularly monitor the level of stress students perceive after the examination.
Moreover, that post-examination stress was not reflected in performance shows that faculty members
should attend not only to the score but also to the emotional experience the student underwent
throughout the process when interpreting examination results.

Overall, the findings of our study reveal that the CORE significantly reduced state anxiety after the
examination but did not affect trait anxiety or perceived stress, and that examination performance was
largely independent of anxiety and stress variables and was determined by academic achievement and
clinical reasoning competence. In light of these findings, it is recommended that the design of clinical
reasoning—based examinations in nursing curricula consider not only measurement validity but also
student wellbeing; that pre-examination information processes be standardised; that technical
infrastructure and time management be improved; and that self-efficacy—enhancing educational
interventions be integrated into the curriculum. Finally, because this study was conducted in a single
centre and in a quasi-experimental design, future studies conducted in different nursing faculties with
larger samples and longitudinal designs may more comprehensively reveal the course over time of the
effects of the CORE on anxiety and stress.
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