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Abstract

Background: Many university students gained knowledge about @BYO pandemic through social media and
distance education. Their knowledge, attitude, laglgavior related pandemic can be evaluated todtiketive
measures.

Objectives: This study developed the COVID-19 New Coronavitwwareness Scale (CV19S-CASnd
determined the psychometric properties in univeisiidents.

Methodology: The sample comprised 577 Turkish university sttelema an online survey. The items of the
CV19S-CAS constructed based on the review of tieealiure, and expert evaluations. The psychomtgsits
conducted for the reliability and validity propesdi

Results: After the expert review and pilot study, the riiidy and validity analysis conducted. Accordingthe
exploratory factor analysis, the CV19S-CAS consisté four sub-scales (knowledge, protection, afttu
behavior), and the sub-scales explained 46.1%eoftial variance. Six items excluded from the sbaleause the
factor loads were below 0.30. Cronbach’s alphafaoefit of the CV19S-CAS-26 items was 0.87; foub-secales
were 0.62, 0.57, 0.71, and 0.82, respectively.

Conclusion: The Five-point Likert-CV19S-CAS, a 26-item scalgth four factors and sub-scales, is a valid and
reliable scale for university students. It can alse for the level of COVID-19 awareness amonggieeral
population.
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Introduction Coronavirus Disease (COVID-19) Dashboard,

. - 2021).
In IZ_)ecember 2019, In Wuhar_1, China’s HUbeAlthough all measures and efforts taken to minimize
province, the pneumonia epidemic caused by a n

i e risk of transmission of infection are correcatl a
coronavirus could not be brought under control ar\qecessary individuals may not take necessary

spread to the rest of the world, primarily in ELeropmeasures due to a lack of information. Many

and then t_he North Amer_ican contin_ent, Ieading.tﬁlarnings made regarding the rules to follow in
other provinces of China in a short time. Causat'vgollective laces. measures at home. personal
virus; it was first named as the new coronaviru P ' P

Sﬁygiene. Awareness of society increased through
2019 _(20_19-nCoV)," the_n by the World I-_|ea|t osters, brochures, and guides. However, no scale
Organization as "Serious Acute Resplrator¥j

. W etermines the awareness of individuals about
Syndrome-Coronavirus-2(SARS-CoV-2)" and the,, o nauins and evaluates their knowledge and
disease it caused was called COVID-1

. ; . ttitudes. There have been reports on the
'(\;;gr;)trrwa\(/)lfr lﬁeggﬁegggogc\)/\:}a)o(Rebuphc of Turke%sychological impact of the COVID-19 pandemic on
imistry ' ’ the different groups (Cao et al., 2020; Chen et al.
2020; Wang et al., 2020; Yang et al., 2020). During

the COVID-19 process, many university students
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gained knowledge about this process through soci&Vvaluation of items: The scale pool was composed
media and distance education (Huddart et al., 202@f 40 items about knowledge, attitude, behaviors
Many students have experienced anxietyelated to the new coronavirus. After the evaluatio
depression, and fear in this process (Chang et af,the 12 experts (Ph.D. nurses in pediatrics, ipubl
2020; Liu et al., 2020). During the pandemic irhealth, woman health, psychiatry, oncology;
China, it was revealed that adolescents had highgsychiatrist, general  physician, virologist,
rates of depression incidence than adults (Wang gychologist, and linguistics). The content vajidit
al.,, 2020). In a large population study withindex (CVI) used for the assessment of experts'
adolescents; the prevalence of depressive symptorapjnions, the item-based content validity index (I-
the prevalence of anxiety symptoms, and th€VI) was found to range from 0.83 to 1.00 and the
prevalence of the symptoms of both were found tecale-based content validity index (S-CVI) was 0.90
be 43.7%, 37.4%, and 31.3%, respectively, duringight items removed based on the suggestion from
COVID-19 outbreak (Zhou et al., 2020). In a studythe expert panel.
it was found that 24.9% of the students experienc&llot study: Pilot testing performed with CV19S-
anxiety due to the COVID-19 outbreak (Cao et alCAS-32 items. The CV19S-CAS-32 items were a 5-
2020). In a study conducted with 11835 adolescern®int Likert type; (1) | disagree at all, (2) Disag,
in China, it was found that students were mordyike (3) | am indecisive, (4) | agree, (5) | totally agr As
to experience decreased sleep quality, and sletyg scale score increases, the level of awareness
disorders during the pandemic (Zhou et al., 2020). increases. Some items reversed. Five-point Likert-
studies investigating the applications of studémts CV19S-CAS-32 items administered to 20 university
health sciences against knowledge, attitude, astudents for a pilot study to test whether the
coronavirus; found that students' knowledge levelsniversity students understand the items. No
and protective practices are good (Galle et aRD20 negative feedback about the scale took. The respons
In research in Iran; Iranian medical students wettéme of the scale took 10 min. All respondentsyfull
found to have a high level of knowledge and highinderstood the items. No further changes madein th
performance in preventive behavior, but withpilot study.
moderate risk perception (Taghrir et al., 2020)aIn Population and Study Sample: A total of 577
study, the rate of adolescents to comply with aliniversity students volunteered for the study via a
preventive measures was found to be 17%, and itogline survey posted in Turkey (Facebook, Twitter,
stated that it is difficult to comply with all ride Instagram). The data collection occurred from 9 Jun
(Saurabh and Ranjan, 2020). to 9 July 2020. Inclusion criteria for volunteersrey
In this research, it planned to develop a measurtemd8 to 25 years old, Turkish-speaking citizens, and
tool related to COVID-19 awareness that canniversity students. All the participants completed
evaluate the knowledge, attitude, and behavior tfie online survey and gave their informed online
university students. With the development of thisonsent, and it took around 10 min to complete. All
scale, it aimed to create a measurement tool intwhiprocedures conducted approved by the Republic of
the awareness of young people and its effect agrothirurkey Ministry of Health Scientific Research
problems they face. Platform and ethics committee of the university. An
Methodology ethical committee of the university approved the
study with the decision number 2020/12-10 and the
Design: A cross-sectional, methodological, andorotocol number 5486-GOA. The Republic of
descriptive study conducted to develop and assebgrkey Ministry of Health Scientific Research
the psychometric properties of the COVID-19 NewPlatform also approved the study (23 May 2020).
Coronavirus Awareness Scale for universityrocedure: All participants completed the
students. sociodemographic form (the socio-demographics of
Development of the COVID-19 New Coronavirus the participants such as age, gender, facultynitiro
Awareness Scale (CV19S-CAS): Item pool: The disease, positive/suspected coronavirus test, etc.)
literature on coronavirus awareness reviewed tnd the five-point Likert-CV19S-CAS-32 items.
create an item pool for the CV19S-CAS. The Worl@ata Analysis. Descriptive statistics used for
Health Organization (WHO), Centers for Diseasearticipants’ characteristics. Content validity éxd
Control and Prevention, and the Republic of Turke¢CVI), exploratory factor analysis (EFA), and
Ministry of Health’s The health protection andconfirmatory factor analysis (CFA), item-total score
promotion guidelines about new coronavirus weranalysis, Cronbach's alpha coefficient, split-half
reviewed (CDC, 2020; Rebuplic of Turkey Ministryanalysis, the Spearmen Brown coefficient, Guttman-
of Health, 2020; WHO Coronavirus Diseasesplit-half coefficient, and the correlation coeitiot
(COVID-19) Dashboard, 2021). The relevant antietween the two parts were performed. All the
possible items pooled by the researchers.
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descriptive, validity, and reliability analysescoefficient was 0.890, the Bartlett test value was
conducted using IBM SPSS 23.0 (Armonk, NY). 4544.323 and p<0.01. According to EFA results, the
scale consisted of four sub-scales, and the subssca
explained 46.1% of the total variance. The factor
Participants. In this study, 75.4% (n = 435) of theloadings of sub-dimensions were determined to vary
participants were women, the average age was 21ff@m 0.49 to 0.82, 0.52 to 0.59, 0.43 to 0.69 anthf

+ 2.58 (18-25). Of the students 92.5% were attendi®.38 to 0.77, respectively (Table 1).

the university online, 53% of the students (n =)306As a result of the CFA, fit indices determined as
were in the faculty of nursing or medicine, andollows: X? =861.77, df = 290, X/ df = 2.971,
23.2% (n = 134) were educated in differenRMSEA = 0.059 (Table 2). The factor loads of the
departments in the Faculty of Economics andub-scales ranged from 0.24 to 0.68, 0.33 to 0.63,
Administrative Sciences. The proportion of student8.33 to 0.73 and 0.43 to 0.69 (Figure 1, Table 2).
whose friend / relative is a health worker was #8.3 Reliability Analysis Results: Cronbach’s alpha

(n = 452), and 6.9% (n = 40) had a chronic diseasmoefficient of the overall scale was determined as
The most common chronic disease was asthma witt87. Cronbach alpha coefficients of four sub-scale
2.8% (n = 16). Only 2.3% (n = 13) of the studentsivere 0.62, 0.57, 0.71, and 0.82, respectively.l@n t
coronavirus test was positive. The quarantineother hand, the split-half analysis yielded a
student ratio was 2.3% (n = 13), 17.5% (n = 101) @@ronbach’s alpha 0.73 for the first part and 0 @2 f
the students had positive / suspected COVID-1he second part. The Spearmen Brown coefficient
relatives. Of the students, 94.5% (n = 545) folldwewas 0.81, the Guttman-split-half coefficient was
the publication about COVID-19, 51.8% (n = 2990.80, and the correlation coefficient between the t

of those followed the publications from the healtiparts was 0.67. No floor and ceiling effect was
organizations and 33.1% (n = 191) from sociadletermined for the scale. Hotelling T square test
media. employed to test the existence of response bias, it
Construct Validity Results, Exploratory Factor  found to be 2004.276, F = 76.831 and p < .01, which
Analysis and Confirmatory Factor Analysis As a indicated the scale had no response bias (Table 3).
result of the EFA, the Kaiser-Meyer Olkin (KMO)

Results

Table 1. Results of the Exploratory Factor Analysis (n=577)

Factor Loads

Items ) ) )
Knowledge Protection Attitude Behavior
Subscale Subscale  Subscale  Subscale
1 | have enough coronavirus information. 0.82
| know how the coronavirus is transmitted. 0.78

The most common symptoms of coronavirus are 0.50
fever, cough, and shortness of breath.

4 By strengthening my immunity, | can be protected 0.49
from coronavirus.

5 | wear a surgical mask in public areas to protect 0.58
against coronavirus.

6 | wear gloves in public areas to protect against 0.54
coronavirus.

7 | have a cologne, hand sanitizer next to me to 0.59
prevent coronavirus.

8 To avoid coronavirus, | adhere to a social distan 0.52

in public places.
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
26

| touch my mouth, nose, and eyes with my hands
outside.

| wash my hands with soap and water for at least
20 seconds.

| stay away from crowded environments.

| keep the mask for reuse.

| ventilate indoor environments frequently.

| provide hygiene frequently used places such as
doorknobs and electric switches at home.

| wipe the outside of packaged products from the
outside with a soapy cloth.

| clean the shared toilet and bathroom at et

a day.

| provide hygiene of technological products such
as mobile phones, computers, and controllers if
necessary.

I wash my hands for at least 20 seconds befate a
after wearing gloves.

When | cough and sneeze, | close my mouth with
a handkerchief to protect myself and those around
me, if | don't have a handkerchief, | use the iesid
of my elbow.

| use hand sanitizer in public places where |
cannot reach water and soap.

| wear a surgical mask to protect others when |
have symptoms such as cough and fever.

| avoid people with positive coronavirus tests.

I know the risky groups (elderly people, chronic
diseases, etc.) that can be most affected by a
coronavirus.

The elderly are at risk for coronavirus due to
chronic disease.

Children can be/transmit coronavirus carriers.
The routine vaccines should be continued during

the outbreak.

0.62

0.43

0.66

0.63

0.69

0.63

0.56
0.36

0.43

0.42

0.38

0.50

53

0.77

0.61

0.72

0.65

0.62

Eigenvalue

2.000 2.159 3.885

3.963

Explained Variance (%)

7.7 8.3 14.9

15.2

*|tem 9, 12, 17 reverse coded.
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Table 2. Model fit indices of the Scale (n=577)

X2 DF? X?/DF RMSEA® | GFI° CFI IFI® RFIf NFI9 TLIM
Two- 861.77 290 2.971 | 0.059 0.90 0.95 0.95 0.92 0.93| 0.95
Factor
Model

a: Degree of Free; b: (Root Mean Square Error gfrAgimation; c: Goodness of Fit Index; d: Compasaftit Index; e:Incremental Fit Index;
f: Relative Fit Index; g: Normed Fit Index; TLI {\FI): Trucker-lewis Index.

Table 3. Results of the reliability analyses of the scalé amb-dimensions

Split-Half Analysis

Cronbach First half  Second . Mean + SD
Scale and Sub- Correlation .
scale o of half of Spearman- Guttman Between (Min-Max)
Cronbach Cronbach Brown split-half TWo (n=849)
o o
halves
Scale total 0.87 0.73 0.82 0.81 0.80 0.67 117.7%410
(79-130)
Knowledge 0.62 16.52+1.98
Subscale (4-20)
Protection 0.57 16.65+2.35
Subscale (6-20)
Attitude 0.71 36.29+3.24
Subscale (20-40)
Behavior 0.82 42.2845.52
Subscale (20-50)
Discussion as having four sub-scales. In this analysis, 4601%

We obtained opinions from 12 experts to determi tge total variance clarified by the four-factor lsca

. . e explained variance should be above 40% in
the coherence with their language and contenteof t - : .
. ; ultidimensional scales (Hooper, 2012; Sencan,
items on the scale. The item and scale conte

- . . 05).

validity index used to examine the exper
evaluations. Both of these values should be ové@he results of the analysis presented that, for fou
0.80, which indicates that the experts agreed é6hisub-scales, the load factor ranged from 0.38 t8.0.8
al., 2012). In this study, both of these valueshntbu The minimum value should normally be 0.30 and
out to be over 0.80. The results of these valuewer. Items were excluded from the scale in this
demonstrated; the scale adequately assessed shely because the factor loads of six items were
subject and assured the consistency of the contenbelow 0.30 (DeVellis, 2012; Johnson and
Christensen, 2014; Terwee et al., 2007). The hzadi
(gactor of scales was greater than 0.30, suggeitaig
he scale had a high factor build in this analysis.

Until carrying out the exploratory factor analysrse
sufficiency of data for factor analysis calculate
using the KMO method, and Bartlett's sphericity
method. These methods used to determine thide analysis was used to determine whether the
appropriateness and sufficiency of data for factariginal scale structure clarified by items and
analysis. The value should be statically significarsubscales. The confirmatory factor analysis
and at least 0.60 (DeVellis, 2012; Johnson arglaluates the construction obtained by EFA (Hooper
Christensen, 2014). In this study, The value aft al., 2008; Noar, 2003). For the four-factor
Barlett methods wag < .05, and the value of KMO confirmatory factor analysis, factor loadings were
was greater than 0.60 (DeVellis, 2012; Johnson aggeater than 0.30. A strong and significant
Christensen, 2014). relationship observed between the scale and its sub

To evaluate the number of variables. the propereval scales. According to literature, the fit indicesté
' prop model were should be greater than .91 and the root

of 1 and above was agreed (Hooper, 2012; Sencerlrrf(izans square error of approximation should be less
2005). In this analysis, it was found that valués q pp

scale and subscale are above 1. The scale descri heacp 080 (Hooper et al., 2008; Noar, 2003). The
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confirmatory factor analysis results were consisteisease, the treatment process. Determining the
with the parameters in this study. The resultshef t awareness of university students will contribute to
analysis showed that the data was in agreement witle creation of educational content to this group.
the model, and verified the four-factor construct. Nurses, who are at the forefront of providing Healt
The alpha coefficient for Cronbach shows that th%du_cathn, shogld determlr_1e_ their awareness of the
. : . sSubject in the pieces of training that they wilpgp
objects are measuring the same property. This val%le . . . .
) . 0 this population and establish an appropriate
is wanted to be as close to 1 (Nunnally and Beimste training proaram
2010; Rattray and Jones, 20§éncan, 2005). In the 9 prog ’

present study, these values of the scale and sib-sdRefer ences

were greater than 0.70 and were highly reliabl
oW, FangZ, Hou G, Han M, Xu X, Dong J, Zheng J.
Those results showed that the products assessed%ﬁ?ZOZO).Thepsychological impact of the COVID-19

su_bjeg:_t appropriately and that th? scale was strong epidemic on college students in China. Psychiatry
reliability (Nunnally and Bernstein 2010; Rattray Reasearch. 287: 112934,

and Jones, 200%encan, 2005). Therefore, the scalgpc. (2020). Coronavirus Disease 2019 (COVID-19).
has an internal consistency of high. https://www.cdc.gov/coronavirus/2019-

Cronbach’s alpha values, Spearman-Brown, and ncov/index.html
Guttman’s coefficients values obtained from th&angJd, Yuany, Wang D. (2020). Mental healthustat

: d its influencing factors among college students
split-half method should be more than 0.70 and ; |
(Nunnally and Bernstein, 2010; Rattray and Jones, during the epidemic of COVID-19. Journal of

2007; Sencan, 2005). These results proved tl&esr? ghiirgnl\g/llel\;ilclily ngjgsgyi:i?g):v\ll;gll_mgel_

reliability of the scale. Sheng C, Cai v, Li X, Wang J, Zhang Z. (2020).
One of the main factors affecting the reliability o~ Mental health care for medical staff in China dgrin
scales is response bias. The T-square test aidgtel ~ the COVID-19 outbreak. The Lancet Psychiatry,
used to evaluate the scale to assess the presence o (4): e15-el6.

bias in response. The test showed the participari@Vellis RF. (2012). Scale Development: Theory and
answers were different, and there was no responge APplications. India: SAGE Publication.

bias in the scale (Nunnally and Bernstein, 2016;’al?ag%iaiibg”%i[zgﬁof?iz \yolligrrgéut?g (ag:i?ag?wé
Rattray and Jones, 20Qncan, 2005). MT, Liguori G, Orsi GB, Napoli C. (2020).

The analysis illustrates the relation between the Understanding knowledge and behaviors related to
scores acquired from each item in the scale and the covid-19 epidemic in italian undergraduate
total score in the scale (DeVellis, 2012; Johnswh a  students: The epico study. International Journal of
Christensen, 2014; Terwee et al., 2007). This value Environmental Research and Public Health, 17(10):
should be greater than 0.20, and close to 1 (Sencan 3481. .

2005). The item-total score correlation of six igemHooper D. (2012). Exploratory Factor Analysis. In H
was removed from the scale in this study, as it was C€hen (Ed.), Theory and Practical Application: A
below 0.20. The values were positive and greater S:‘e'gg to Dissertation Students. Ireland: Oak Tree
than 0.20 because of removing the items with lo : .

values. These findings also presented that o %ﬁch?drgoughLaaTigﬁ M,\'/nggllliﬁ’ -Mgﬁge'\ﬂ},goa(?'
research had a high degree of internal consistency. Determining qModeI Fit Elec?r.onic Journal of
Limitations: Although this study had several Business Research Methods, 6(1): 53-60.
strengths, there were two limitations. The firsHuddart D, Hirniak J, Sethi R, Hayer G, DibblinRza0
limitation of this research was; this study used BM, Zaman ME, Jenkins C, Hueso B, Sethi S.
convenience sampling. The second limitation of this (2020). Med StudentCovid — How social media is

research was; participants completed data collectio SUPPorting students during COVID-19. Medical
using an online research tool. Education. https://doi.org/10.1111/medu.14215
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19 New Coronavirus Awareness Scale was Approaches (Fifth Edit, Issue 10). SAGE Publicadion
determined as a valid, reliable, selective, andgu S, LiuY, Liu Y. (2020). Somatic symptoms anohcern
sensitive scale that can use for university stiglent e9arding COVID-19 among Chinese college and

. . primary school students: A cross-sectional survey.
Coronavirus pandemic affects young people Psychiatry Research, 289: 113070.

_negatively asin manY_Other segments of SOC_iety- ltNoar SM. (2003). The role of structural equatiordeding in
important that university students, who constitbee scale development. Structural Equation Modeling4}0

young population, are more aware of the disease, 622-647. . .
especially due to the fear of being a carrier anfdunnally JC, Bernstein IH. (2010). Psychometric tiyeor
transmitting the disease, the unknown face of the McGraw-Hil.

www.inter national jour nal ofcaringsciences.org



International Journal of Caring Sciences May-August 2022 Volume 15 | Issue 2| Page 1527

Rattray J, Jones MC. (2007). Essential elements of coronavirus outbreak of global health concern. The
questionnaire design and development. Journal of Lancet, 395(10223): 470-473.

Clinical Nursing, 16(2): 234—-243. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, Ho RC. (2020).
Rebuplic of Turkey Ministry of Health. (2020). Cuntestatus Immediate psychological responses and associated
in Turkey. https://covid19.saglik.gov.tr/?lang=ei$U factors during the initial stage of the 2019 corines

Saurabh K, Ranjan S. (2020). Compliance and Psyglualo disease (COVID-19) epidemic among the general
Impact of Quarantine in Children and Adolescentstdue population in China. International Journal of
Covid-19 Pandemic. Indian Journal of Pediatrics787( Environmental Research and Public Health, 17(5)9172

532-536. WHO Coronavirus Disease (COVID-19) Dashboard. (2021).
Sencan H. (2005). Reliability and validity in sociahd https://covid19.who.int/

behavioral measures. Ankara: Seckin Publishing. Yang Y, Li W, Zhang Q, Zhang L, Cheung T, Xiang YT.
Shi J, Mo X, Sun Z. (2012). Content validity indexdcale (2020). Mental health services for older adultinina

development. Journal of Central South University237 during the COVID-19 outbreak. The Lancet Psychiatry,

152-155. 7(4): e19.

Taghrir MH, Borazjani R, Shiraly R. (2020). COVID-48d Zhou SJ, Zhang LG, Wang LL, Guo ZC, Wang JQ, Chen JC,
iranian medical students; A survey on their related Liu M, Chen X, Chen JX. (2020). Prevalence and socio-
knowledge, preventive behaviors and risk perception demographic correlates of psychological health lerob
Archives of Iranian Medicine, 23(4): 249-254. in Chinese adolescents during the outbreak of COVID-

Terwee CB, Bot SDM, de Boer MR, van der Windt DAWM,  19. European Child and Adolescent Psychiatry, 29(6)
Knol DL, Dekker J, Bouter LM, de Vet HCW. (2007). 749-758.

Quality criteria were proposed for measuremenZhou SJ, Wang LL, Yang R, Yang XJ, Zhang LG, Guo ZC,

properties of health status questionnaires. Jouofial Chen JC, Wang JQ, Chen, JX. (2020). Sleep problems

Clinical Epidemiology, 60(1): 34—-42. among Chinese adolescents and young adults during th
Wang C, Horby PW, Hayden FG, Gao GF. (2020). A novel coronavirus-2019 pa9

www.inter national jour nal ofcaringsciences.org



