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A STUDY ON DEVELOPMENT OF PERCEPTION SCALE
REGARDING 21ST CENTURY LEARNING AND INNOVATION
SKILLS

Handan KILINCASLAN?, ilbilge DOKME?

Oz

21. yiizyil 6grenme ve yenilik becerileri, giiniimiiz egitim anlayisinda oldukca
onemli bir konumda yer almakta olup, Milli Egitim Bakanlig1 tarafindan yapilan
egitim planlamalarinda da biiyiik bir 6neme sahiptir. Bu beceriler sayesinde
bireyler, daha {iretken, yaratici, liderlik vasiflarina sahip ve etkin kisiler olarak
yetistirilmektedir. Bu baglamda, ©grencilerin s6z konusu becerilere iligskin
algilarinin dogru ve giivenilir bir sekilde dl¢iilmesine yonelik gecerli bir 6lgek
gelistirme ihtiyaci ortaya ¢ikmustir. Bu amag¢ dogrultusunda gelistirilen olgek,
Tiirkiye genelinde farkli sehir ve okullarda 6grenim gormekte olan toplam 630
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ogrenciye uygulanmistir. Uygulama sonucunda elde edilen verilerin 309'una
acimlayicr faktor analizi, 321'ine ise dogrulayici faktor analizi yapilmustir.
Yapilan istatistiksel analizler neticesinde, gelistirilen Sl¢egin 18 maddeden
olustugu ve iic temel faktorii igerdigi belirlenmistir. Olgegin tamami igin
hesaplanan Cronbach Alfa giivenirlik katsayis1 .86 seviyesinde iken, alt
faktorlerin glivenirlik katsayilar .68 ile .95 arasinda degisiklik gostermektedir.
Bu kapsamli bulgular, gelistirilen Slgegin 6grencilerin 21. yiizyil 6grenme ve
yenilik becerilerine iliskin algilarini 6l¢mekte hem gegerli hem de giivenilir bir
arag oldugunu giiglii bir sekilde ortaya koymaktadir.

Anahtar Kelimeler: 21. Yiizyil Becerileri, Ogrenme ve Yenilik Becerileri, Algl
Olgegi, Olcek Gelistirme.

A Study on Development of Perception Scale Regarding 21st Century
Learning and Innovation Skills

Abstract

21st-century learning and innovation skills hold a significant position in
contemporary educational paradigms and play a crucial role in the educational
planning carried out by the Ministry of National Education. These skills enable
individuals to develop into more productive, creative, and leadership-oriented,
as well as effective persons. In this context, there emerged a necessity to develop
a valid and reliable scale to accurately measure students’ perceptions regarding
these skills. Accordingly, the developed scale was administered to a total of 630
students studying in various schools across different cities in Tiirkiye.
Exploratory factor analysis was conducted on data obtained from 309 students,
while confirmatory factor analysis was applied to data from 321 students.
Statistical analyses revealed that the scale consists of 18 items and encompasses
three fundamental factors. The Cronbach’s alpha reliability coefficient for the
entire scale was calculated as .86, whereas the reliability coefficients for the sub-
factors ranged between .68 and .95. These comprehensive findings strongly
indicate that the developed scale is a valid and reliable instrument for measuring
students’ perceptions of twenty-first century learning and innovation skills.

Keywords: 21st Century Skills, Learning and Innovation Skills, Perception Scale,
Scale Development.
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INTRODUCTION

The formation of an education system is inherently linked to the applied
educational approach and philosophy centered on human development.
According to the educational planning of the Ministry of National
Education (MEB), equipping students with 21st-century skills is of
paramount importance (EARGED, 2011). The cultivation and monitoring
of these competencies within the education system are influenced by key
factors such as pedagogy, curriculum design, school regulations, school
climate, and assessment methods (Lai & Viering, 2012). Given that
classrooms serve as the primary environments where teachers implement
these skills, students observe them in practice, and subsequently apply
them, preparing not only students but also educators for this process is
essential (Kim, Raza, & Seidman, 2019). Therefore, instructional practices
designed to enhance the development and dissemination of 21st-century
competencies among educators play a crucial role in ensuring their
widespread adoption (EARGED, 2011; Kim et al., 2019).

Given today’s rapidly changing economic landscape coupled with
globalization pressures necessitating collaboration across various
domains like creativity synthesis or critical thinking capabilities —the
demand remains high now more than ever before—to adeptly combine
established knowledge bases into applicable problem-solving scenarios
proficiently addressing real-world challenges faced continuously
throughout life experiences (Rotherham and Willingham, 2010). To
support professional growth aligned accordingly P21 Partnership
founded collectively uniting educationalists alongside industry leaders
resulted ultimately generating comprehensive guidelines known
commonly referred under “P21 Framework” utilized widely across
different countries including USA (P21, 2019). "This framework is widely
utilized in the United States and numerous other countries. Each
component of 21st-century skills, positioned at the core of modern
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learning, holds significant importance. These foundational attributes
contribute to cultivating holistic, lifelong learner mindsets, as illustrated

in Figure 1."

Figure 1.
P21 framework for 21st-century learning (P21, 2019)
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As evidenced, Figure 1 depicts four primary categories encapsulating
overarching themes that directly contribute to advancing excellence
among students. These themes establish pathways that facilitate their
successful adaptation to emerging global innovations, achieved through
enhanced collaborative efforts exemplified therein (P21, 2019). Critical
thinking involves the activation of cognitive processes centered on
evaluation methodologies that integrate innovative solutions. These
solutions are derived through deductive or inductive reasoning, enabling
constructive interpretations that foster the generation of new ideas. This,
in turn, leads to tangible outcomes that benefit all stakeholders involved
(Gelen, 2017). Participation in inquiry-based activities conducted
collaboratively among peers, further complemented by online forums
and platforms, facilitates opportunities for enhancing proficiency levels
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over time, undoubtedly elevating the standards expected in higher-order
intellectual engagements (Larson and Miller, 2011).

Competencies in information, media, and technology encompass
proficiency in information literacy, media literacy, and digital
communication and technological fluency (P21, 2019). "Apart from basic
reading comprehension, possessing the capability to retrieve and apply
information, critically evaluate content, effectively utilize technology in
both educational and everyday settings, and assess the reliability of media
sources has become essential, particularly with advancements in
technology. (Gelen, 2017). As technology becomes an integral part of
education, students must develop the capability to leverage digital tools
for information retrieval, structuring data effectively, and critically
assessing content across online platforms (Larson and Miller, 2011).

Life and career competencies encompass several key areas: the ability to
be flexible and adaptable, taking initiative and demonstrating self-
direction, engaging in social and intercultural interactions, maintaining
productivity with accountability, as well as exhibiting leadership
qualities along with a sense of responsibility. (P21, 2019). Learning is a
continuous process that occurs not just within educational settings but
also throughout various life experiences. Consequently, it is essential to
actively engage, embrace change, communicate -effectively, take
responsibility, and appreciate cultural diversity as fundamental skills
required for lifelong success. (Gelen, 2017).

When reviewing the measurement instruments created for 21%-century
skills as discussed in existing literature, it becomes evident that these
scales assess various aspects of perception and skill application. Table 1
provides a summary of several tools along with their respective
characteristics used to evaluate 21%-century competencies found in the
literature.
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Table 1
Measurement Tools Developed for 21st-Century Skills and Their Characteristics
Num-

Authors Developed ber of Sub-dimensions Study
measurement  ques- group
tool tions

Active Learning Proficiency
Inventory of Level, Learning to Learn Skills
S:ae eclie}:/Zl of Proficiency Level, Problem Middle

Giilen, & Solving Skills Proficiency Level school
21st Century 33 .

2013 Learnine Skill and Collaboration and students

carning s Communication Skills
Proficiency Level
Sﬁfﬁrdw Life and Career Skills, Learning
Kan'a/na 21st-century and Innovation Skills, 13-15
J skills Scale 44 Information-Media and years old
wasee ve .
. Technology Skills

Tuipae,

2014
21st-cent

Anagiin, S century Life and Career Skills, Learning
skills . . Teacher

Atalay, C ‘ and Innovation Skills, di

Kilig ve P;r;piiel;ce 42 Information-Media and ;aartle '

Yasgar, Scal pho Technology Skills s

2016 cae

Life and Career Skills, Learning
and Innovation Skills, 4th grade

Boyaci ve  21st-century . .

. Information-Media and students

Atalay, skills Scale 39 Technol Skill

2016 echnology Skills

Information and Technology
Literacy Skills, Critical Thinking

Cevik, M. Multidimensio and Problem-Solving Skills, 1525

& nal 21st- 1 Entrepreneurship and cars old

Sentiirk century skills Innovation Skills, Social y

C., 2019 Scale Responsibility and Leadership

Skills, Career Awareness
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Creativity and Innovation,
Critical Thinking and Problem
Solving, Communication,
Collaboration, Information

b 7
Goban, 21st-century Literacy, Media Literacy,
Bozkurt . . Teachers
ve Kan skills Scale 96 Technology Literacy, Self-
! Management and Initiative,
2019 .. -
Productivity and Accountability,
Leadership and Responsibility,
Flexibility and Adaptability,
Social and Intercultural Skills
Critical Thinking Skills,
Collaboration Skills,
Data Comr.m.mlcatlon Skllls,. . High
Collection Creativity and Innovation Skills, school
Eryilmaz, Self-Directedness Skills, Global
Tool for 21st 73 . . students
2020 Century Connections, Local Connections
Learning Skills and Usmg Technology as a Tool
for Learning
Yalom Life and Career Skills, Learning
S‘a s 21st-century and Innovation Skills, 5-6 years
Dllrgls:; ve skills Scale 33 Information-Media and old
2020 ! Technology Skills

In this research, the goal was to create a perception scale that includes
items related to the sub-dimensions of “creativity and renewal,” “critical
thinking and problem solving,” as well as “communication and
collaboration.” This scale aims to evaluate middle school students
perspectives on learning and innovation skills relevant to the 21st

1

century. While academic literature includes existing instruments for
measuring 21st-century competencies at this level, this study seeks to
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expand and refine national resources by specifically developing a
perception-based scale centered on 'learning and innovation' skills.

The primary aim of this scale study was to examine secondary school
students” perspectives on 21s-century skills. This research holds
particular significance, as it seeks to assess students” perceptions across
key subdimensions such as creativity and innovation, critical thinking
and problem-solving, and communication and teamwork.

METHOD

This research is a scale development study. The processes followed in the
development of the 21st Century Learning and Innovation Skills
Perception Scale and the characteristics of the study group are presented
below.

Working Group

The study group is comprised of students from various secondary schools
in the Yenimahalle district of Ankara, specifically those enrolled in the 5th
through 8th grades. For scale development research, it is essential that the
sample size be at least five times greater than the number of items on the
scale (Tavsancil, 2002; Gorsuch, 1983). To ensure reliable analysis results
for a scale initially containing 35 items, a sample size meeting this
criterion was established, resulting in a total participation of 630
individuals. The demographic details pertaining to this study group are
detailed in Table 2.

Table 2
Demographic Characteristics of the Study Group
Variables Demographic Number of Percentage
characteristics Students
Grade Level 5 146 23
6 182 29
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7 212 34

8 90 14
Gender Female 309 49

Male 321 51
Total 630 100

Scale development process

In developing a perception scale for 21st-century learning and innovation
skills, the initial step involved conducting a literature review to examine
relevant studies and compile an item pool. The primary aim of this scale
study was to examine secondary school students' perspectives on 21st-
century skills. This research holds particular significance as it seeks to
assess students' perceptions across key subdimensions, such as 'creativity
and innovation,' ‘'critical thinking and problem-solving,' and
‘communication and teamwork. Subsequently, these items were assessed
by specialists from various fields —including one expert in Measurement
and Evaluation, another from Educational Sciences, three professionals
focused on Science Education, alongside one specialist in Turkish
Education.

In accordance with expert assessments, three items that were deemed
unsuitable for their designated subcomponents were excluded, along
with seven items that lacked clarity and did not adhere to a sentence
structure comprehensible to middle school students. Additionally, nine
similar items were removed from the scale. Corrections and revisions of
certain items were made based on feedback received. A pilot study
involving eight students —two from each grade level —was conducted to
assess the understandability of the scale's components. The researchers
read the items aloud to these students and gathered their insights
regarding how easily they could comprehend them. Ultimately, it was
found that all presented items were understood without issue. The final
version of the 35-item trial form included an explanation detailing its
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intended purpose as well as instructions on how participants should
complete it. All included statements expressed positive sentiments. Each
item was assessed using a 3-point Likert scale (1-Never, 2-Sometimes, 3-
Always). A total of 630 participants completed the evaluation process,
with completion times ranging from 20 to 40 minutes depending on their
grade level.

Data Analysis

The analysis of the scale data utilized SPSS version 25. Each item was
assessed using a 3-point Likert scale (1-Never, 2-Sometimes, 3-Always).
A total of 630 participants completed the evaluation process, with
completion times ranging from 20 to 40 minutes depending on their grade
level. Following the EFA results and item extraction based on established
criteria, CFA was executed with the remaining items.

Initially, the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of
sphericity were applied to determine the suitability of the dataset for
factor analysis. After confirming that the data met the necessary criteria,
exploratory factor analysis (EFA) with varimax rotation was employed to
assess the scale’s construct validity. The EFA revealed both the number of
factors within the scale and how its items clustered under these factors.
Subsequently, confirmatory factor analysis (CFA) was carried out to
verify if the structure identified through EFA appropriately fit the data.

The CFA was conducted using the AMOS 25 program. The resulting
structure of the scale was assessed by analyzing various fit and error
indices derived from the CFA results. To assess the model fit, multiple
statistical indices were examined, including chi-square (x?), Adjusted
Goodness of Fit Index (AGFI), Goodness of Fit Index (GFI), Standardized
Root Mean Square Residual (SRMR), Normed Fit Index (NFI), Non-
Normed Fit Index (NNFI), Comparative Fit Index (CFI), and Root Mean
Square Error of Approximation (RMSEA).
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To evaluate the scale’s reliability, Cronbach’s Alpha coefficient was
calculated. This analysis was conducted both for the entire scale and for
its individual subdimensions to ensure consistency across different
components.

RESULTS
Results Regarding the Validity of The Scale

Factor analysis was conducted to assess the construct validity of the scale
and evaluate item significance through their factor loadings. Prior to
initiating the factor analysis, both the Kaiser-Meyer-Olkin (KMO)
coefficient and Bartlett's test were computed to verify data
appropriateness for this method. The KMO value should be a minimum
of 0.5; values below this threshold are deemed inadequate, while
adequacy improves as it approaches 1. KMO classifications include
medium at 0.5-0.7, good at 0.7-0.8, very good from 0.8-0.9, and excellent
above 0.9 (Kaiser, 1974; Akt Colakoglu & Biiytiikeksi, 2014). The results
derived from this analysis are shown in Table 3.

Table 3

Data Regarding the Suitability of the 21st Century Learning and Innovation
Skills Scale for Factor Analysis

Kaiser-Meyer-Olkin (KMO) Sample Measurement ,89

Value Adequacy

X2 2724,54
Barlett Sphericity Test df 153
Sig. ,00

(p<.01)
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As indicated in Table 3, the analysis yielded a KMO value of .89. This
result suggests that the data is exceptionally suited for exploratory factor
analysis (EFA). Furthermore, Bartlett’s test [x?= 2724.54, sd= 153 p=.00]
also returned significant results. These findings confirm that all necessary
conditions for conducting EFA are met. The initial EFA was performed on
a scale consisting of 35 items. According to Brown (2006), rotation
enhances item loading on one specific factor while reducing it on others,
thereby facilitating easier interpretation by identifying items with strong
relationships within their own group. Utilizing the Varimax rotation
method during EFA revealed that the scale's data clustered into three
distinct factors with eigenvalues exceeding 1, accounting for 55.47% of
total variance explained. Upon reviewing item factor loadings, analyses
were repeated after excluding items with low loadings (below .30),
ambiguous overlapping items (with differences of .10 or less between
loadings), and those loaded onto multiple factors individually from the
original scale. Subsequently, an additional EFA was conducted using only
the remaining 18 items. The final eigenvalues corresponding to these
three identified factors are illustrated in Figure 2.

Figure 2.

Eigenvalues by factors

Scree Plot
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The minimum threshold for factor loadings was set at .30, meaning that
any items with loadings falling below this level were excluded from
further analysis. The factors associated with the scale items and their
respective factor loadings can be found in Table 4.

Table 4

Rotated Factor Loading Values of the Items of the 21st Century Learning and
Innovation Skills Scale

Sub dimension  Substances

F1 F2 F3
m8 ,94
2
Creativity and m33 o
Renewal ml 92
m15 ,91
m19 ,87
m21 ,86
m32 ,70
Critical m24 /68
L m31 ,65
Thinking and
m25 ,61
Problem
. m7 ,53
Solving
m33 ,52
ml2 ,70
Communication m23 ,64
and mb5 ,61
Collaboration m4 ,59
m1l7 ,56
m34 ,55
Eigenvalue 5,51 2,95 1,52
Percentage of Variance Explained 30.63 16.40 845
Percentage of Total Variance Explained 55 48
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Table 4 presents the factor loading values for each scale item. Among the
six items categorized under the first factor (m1, m8, m15, m19, m21, and
m35), the maximum factor loading is .94 while the minimum is .86. The
second factor encompasses six items (m7, m24, m25, m31, m32, and m33)
with a highest loading of .70 and a lowest of .52. For the third factor that
includes six items (m4, m5, m12, m17, m23, and m34), it has a peak
loading value of .70 and a bottom value of .55. In determining component
names consideration was given to their respective item structures. The
first component accounts for 30.63% of total variance and is labeled
"Creativity and Innovation." The second component explains 16.40% of
total variance and is designated as "Critical Thinking and Problem
Solving," whereas the third component represents 8.45% of total variance
with its name being "Communication and Collaboration. “In multi-
factorial designs, it is considered sufficient for the explained variance to
be between 40% and 60% (Cokluk et al., 2018). In the literature, it is
recommended that the factor loading value of an item should be at least
30 (Buytikoztiirk, 2002). An examination of the EFA results in Table 5
reveals that the developed 18-item scale is structured around three
distinct factors, each with eigenvalues exceeding 1. Collectively, these
factors account for 55.48% of the total variance.

To further validate the integrity of this three-factor model, confirmatory
factor analysis (CFA) was conducted to assess its construct validity (CFA).
Figure 3 illustrates the structure achieved with the standardized scores
from this model.

Figure 3
Path diagram related to the scale
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Chi-square = 164,38, df =132, p- value=0,03 , RMSEA= 0,04

An examination of the EFA results in Table 5 reveals that the developed
18-item scale is structured around three distinct factors, each with
eigenvalues exceeding 1. Collectively, these factors account for 55.48% of
the total variance. To further validate the integrity of this three-factor
model, confirmatory factor analysis (CFA) was conducted to assess its
construct validity.
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Table 5
Model Fit Indices and Criterion Value
X2 Df P x2/d RMS CFI GFI NFI AGF
f EA I

Criterion <2 <.05 >.95 >.85 >90 >.85
Values
Model Fit 164,38 132,03 1.24 ,03 ,99 ,95 ,96 ,93
Indices

When analyzing the fit index values for the model, itis noted that the ratio
of Chi-Square to degrees of freedom (x2/df) stands at 1.24. A value equal
to or below 2 suggests a perfect model fit, while a value up to 5 indicates
an acceptable level (Kline, 2013). Thus, based on this result, one can
conclude that the model exhibits perfect fit. Additionally, Schumacher
and Lomax (2004) state that an RMSEA value of .05 or lower, along with
CFI above .95 and both GFI and AGFI exceeding .85 —plus NFI greater
than .90 —demonstrate acceptable model fit indexes. In this analysis, the
RMSEA was calculated as 0.03; therefore, confirming an acceptable fit
according to its criteria. The examined fit indexes yielded results: CFI =
99, GFI = 94, NFI = 0.95, and AGFI = .93 which align with these
established standards indicating that the overall model presents an
acceptable fit quality.

Reliability

Cronbach’s Alpha is an internal consistency test widely utilized to assess
the reliability of a perception scale focused on 21st-century learning and
innovation skills. This metric can be computed for the entire scale, as well
as for individual sections or items (Biiytikoztiirk, 2012). One significant
advantage of Cronbach’s Alpha is its ability to highlight how each item
or factor contributes to overall reliability. Additionally, it allows
researchers to identify and remove items that detract from this reliability.
The coefficient value of Cronbach’s Alpha ranges from 0 to 1; higher
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values indicate greater measurement reliability, with scores closer to 1
suggesting improved dependability. Reliability interpretations based on
the Cronbach's Alpha coefficient are presented in Table 6 (Kalayci, 2014).

Table 6

Comments Regarding Cronbach’s Alpha Coefficient a Coefficient Comment
Cronbach’s Alpha Coefficient Comment

0.80<a<1.00 Highly reliable
0.60 < <0.80 Fairly reliable
0.40 < x <0.60 Low reliability
0.00<a<0.40 Unreliable

According to Table 6, the developed scale exhibits values ranging from
40 to .60, indicating a low level of reliability. For the scale to be deemed
reliable, Cronbach’s Alpha should reach a minimum threshold of .60 or
higher. It is noted that as this value nears 1, reliability improves. The
analyses concerning the reliability of the perception scale related to 21t-
century learning and innovation skills are presented in Table 7.

Table 7

Mean, Standard Deviation, Item Deletion Alpha Values and Cronbach’s Alpha
Values Obtained as a Result of the Analyses Conducted

Item Item Value of

Sub dimension © Mean © . o vaiue o Value
No. Ss Deletion «  Subscale

of Scale
Value

m8 2,37 71 95

Creativity and m35 2,37 ,70 ,95

Renewal ml 2,39 71 ,95 ,96 86
ml5 235 73 ,95 ’
m19 2,41 ,69 ,95
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m21 2,41 ,70 ,96
m32 2,47 ,70 ,64
Critical Thinking m24 2,45 ,65 ,66
and Problem m31 2,27 ,71 ,69 -
Solving m25 2,40 ,67 ,67 !
m7 2,50 ,62 ,67
m33 2,40 ,67 ,68
ml2 2,39 ,64 ,61
Communication 2;3 i'ig 'Z; 'Zi
and Collaboration md 255 6 64 ,69
ml7 2,29 ,67 ,66
m34 2,13 71 71

Cronbach’s Alpha internal consistency analysis was conducted on data
gathered from middle school students. The results indicated a reliability
coefficient of a = .95 for the six-item 'creativity and renewal' subscale, o =
.70 for the six-item 'critical thinking and problem-solving' subscale, and «
= .68 for the six-item 'communication and collaboration' subscale.
Interpreting these values in accordance with Table 7 indicates that each
factor possesses adequate reliability. Furthermore, the overall Cronbach's
Alpha coefficient for the complete 21st Century Learning and Innovation
Skills Perception Scale was determined to be a = .86, suggesting a high
level of measurement reliability. Additionally, Table 8 presents mean
scores, standard deviations of items, along with their impact on scale
reliability if any item were to be deleted. These results demonstrate that
all items enhance reliability and should remain included in the scale.

DISCUSSION

This study developed a measurement tool to examine middle school
students' perspectives on 21st-century learning and innovation skills. The
scale consists of 18 items distributed across three distinct subscales:
'creativity and renewal' (6 items), 'critical thinking and problem-solving'
(6 items), and 'communication and collaboration' (6 items). Analyzing the
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factor loadings for these items revealed values ranging from .52 to .94. To
ensure validity, Exploratory Factor Analysis (EFA) was conducted,
followed by Confirmatory Factor Analysis (CFA), verifying the scale’s
effectiveness across various samples. The results from CFA indicate that
there is coherence among the subscales and confirm that the scale
functions effectively within different sample groups.

Cronbach’s Alpha, a widely utilized method for assessing internal
consistency in the social sciences, was chosen to evaluate the reliability of
the scale (Yashoglu, 2017). This test enabled separate calculations for both
overall item reliability and subscale reliability. The findings indicated that
the “creativity and renewal” subscale exhibited a reliability coefficient of
=95, while “critical thinking and problem solving” had a=.70, and
“communication and collaboration” showed a=.68. Overall, the entire
scale achieved Cronbach’s Alpha value of a=.86. These results suggest
that DOAQ serves as an exceptionally reliable measurement instrument
(Kalayci, 2016). An additional analysis was performed to examine the
potential impact of item removal on the scale’s reliability. The findings
revealed that each item contributed positively to the overall reliability
metric; therefore, no items were excluded from the final version.

The 21st Century Learning and Innovation Skills Perception Scale is
structured as a 3-point Likert scale, with response options ranging from
‘Never' (1 point) to ‘Sometimes' (2 points) and 'Always' (3 points). The
total possible score on this 18-item scale ranges from a minimum of 18
(18x1) to a maximum of 54 (18x3). Higher scores reflect a positive
perception of 21st-century learning and innovation skills, whereas lower
scores indicate a less favorable outlook.

When reviewing the literature, it was found that various studies have
assessed 2lst-century skills. Existing research has established that
measurement scales have been developed for various educational levels,
including kindergarten (Yalgin et al., 2020), primary school (Arsad et al.,
2011; Boyac1 & Atalay, 2016), high school (Cevik & Sentiirk, 2019;
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Eryilmaz, 2020), undergraduate studies (Anagiin et al., 2016, 2020; Orhan-
Goksiin, 2016; @zyurt, 2020; Yilmaz & Alkis, 2019), and school personnel
(Coban et al., 2019; Javed et al, 2019). However, scales developed
specifically for secondary school students (Ball et al., 2010; Cevik &
Sentiirk, 2019; Hazar, 2019; Karakas, 2015; Moto et al., 2018) tend to focus
only on selected skills rather than providing a comprehensive assessment.

This scale distinguishes itself from existing measurement tools by
providing a comprehensive assessment of secondary school students'
21st-century skills, integrating the competencies defined by P21 (2019).
The studies evaluating the validity and reliability of this tool are based on
data collected from a sample of 630 students enrolled in grades 5 through
8 at a secondary institution. Consequently, conducting similar research
with diverse samples drawn from schools in various regions will enhance
the evaluation of the findings related to validity and reliability analyses.
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GENISLETILMIiS OZET
Amac

2l.ylizyillda egitim, bireylerin hizla degisen kiiresel dinamiklere uyum
saglayabilmelerini esas alarak yeniden sekillenmektedir. Bu dogrultuda ¢agdas
egitim sistemleri, bireylerin yalnizca bilgiyle donatilmasini degil, ayn1 zamanda
bu bilgiyi isleyebilen, yorumlayabilen ve farkli durumlara uygulayabilen
bireyler olarak yetismesini amaglamaktadir. Bu siiregte yaraticilik, yenilikgilik,
elestirel diisiinme, is birligi ve iletisim gibi beceriler, 6grencilerin hem akademik
basariya ulasmalarinda hem de gelecekteki profesyonel yasamlarinda etkin birer
birey olarak yer almalarinda belirleyici rol oynamaktadir. Giiniimiiz diinyasinda
bu becerilere sahip bireylerin toplumsal gelisime katki saglama potansiyelleri de
artmaktadir. Bu arastirma, ortaokul diizeyindeki 6grencilerin 21. yiizyil 6grenme
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ve vyenilik becerilerine iliskin algilarini belirleyebilecek bir olgme araci
gelistirmeyi amaclamaktadir. Gelistirilen Olgek araciligiyla Ogrencilerin bu
becerilere yonelik 6z degerlendirme diizeylerinin ortaya konmasi, egitimciler
agisindan hem smif i¢i uygulamalarda hem de O&gretim programlarinin
yapilandirilmasinda yol gosterici veriler sunacaktir.

Yontem

Bu arastirmada, 0grencilerin 21. yiizyil 6grenme ve yenilik becerilerine iliskin
algilarini 6lgmek iizere gegerli ve giivenilir bir dlgek gelistirmek amaciyla dlgek
gelistirme yontemi kullanilmistir. Calisma grubu, Ankara ilinin Yenimahalle
ilcesinde bulunan devlet okullarinda 6grenim gormekte olan 5., 6., 7. ve 8. siruf
ogrencilerinden  olusmaktadir. Toplamda 630 ogrencinin katilimiyla
gercgeklestirilen uygulama, orneklem biiyiikliigii acisindan Olcek gelistirme
calismalari icin yeterli sayida katilimciy1 igermektedir. Olgek gelistirme stireci,
oncelikle literatiirde yer alan 21. yiizyil becerileri ile ilgili giincel ¢alismalarin
sistematik incelenmesi ile baglamistir. Bu asamada 0zellikle yaratia diistinme,
elestirel diistinme ve is birligi temalarina odaklanilarak kapsaml bir madde
havuzu olusturulmustur. Olusturulan maddeler, egitim alaninda uzman
akademisyenler ve uygulamacilarin goriislerine sunulmus, bu dogrultuda
maddelerin dil ve igerik agisindan uyumu saglanmis ve gerekli diizeltmeler
yapilmustir. Anlasilabilirligi artirmak amaciyla bazi maddeler Olgekten
cikarilmigtir. Olgegin hedef kitlenin dil ve kavrama diizeyine uygun olup
olmadigini degerlendirmek amaciyla kiigiik capli bir pilot calisma yapilmas, pilot
calismadan elde edilen geri bildirimler dogrultusunda madde sayis1 18’e
indirilmistir. Son asamada Olcegin yap1 gecerliligini belirlemek i¢in agimlayici
faktor analizi (AFA) uygulanmis, ardindan dogrulayici faktor analizi (DFA) ile
faktdr yapisimin uygunlugu test edilmistir. Olgegin giivenilirligi ise Cronbach
Alfa katsayisi ile degerlendirilmistir.

Bulgular

Gegerlilik ve giivenilirlik analizleri, gelistirilen 6lgegin giliclii bir 6l¢gme araci
oldugunu gostermektedir. Kaiser-Meyer-Olkin (KMO) testi sonucu .89 olarak
bulunmus ve Bartlett'in testinin anlamli ¢ikmasi, veri kiimesinin faktor analizi
i¢in uygun oldugunu gostermistir. AFA sonuglari, 6lgegin ti¢ temel faktdrden
olustugunu ve toplam varyansm %55,48'sini agikladigini ortaya koymustur.

800



A Study on Development of Perception Scale Regarding 21st Century Learning and
Innovation Skills

DFA analizleri ise modelin yiiksek uyum gosterdigini dogrulamistir (x2/df=1.24,
RMSEA =0.03, CFI =0.99, GFI = 0.95, NFI = 0.96, AGFI = 0.93).

Glivenilirlik analizleri, dlgegin genel Cronbach Alfa degerinin .86 oldugunu
gostermektedir. Alt faktorlerin gilivenilirlik katsayilar1 ise yaraticihik ve
yenilikgilik icin .95, elestirel diisiinme ve problem ¢6zme igin .70, iletisim ve is
birligi igin .68 olarak belirlenmistir. Bu bulgular, 6l¢egin 6grencilerin 21. yiizyil
ogrenme ve yenilik becerilerine yonelik algilarin1 dogru ve giivenilir bir sekilde
oOlgebildigini gostermektedir.

Sonug ve Tartisma

Arastirmanin bulgulari, 6grencilerin 21. yiizyil becerilerine dair algilarini
degerlendirmek igin giivenilir bir 6l¢iim aracinin gelistirildigini gostermektedir.
Bu olgek, ortaokul 6grencilerinin 6grenme ve yenilik becerileri hakkindaki
algilarini 6lgmede etkili bir yontem sunarak egitimciler icin degerli i¢gdriiler
saglamaktadir. Olgegin, P21’in 21. yiizyill 6grenme modeli gibi uluslararas
cercevelerle uyumlu olmasi, Olgiim aracinin akademik ve profesyonel
standartlara uygun oldugunu ortaya koymaktadir.

Ozellikle yaraticilik ve yenilikgilik, elestirel diisiinme ve problem ¢ozme ile
iletisim ve is birligi gibi temel becerileri kapsayan 6lcek, egitim ortamlarinin bu
becerileri daha iyi destekleyecek sekilde tasarlanmasim saglayabilir. Gelecekte
yapilacak ¢alismalar, 6lgegin farkl egitim baglamlarinda test edilmesini, iilkeler
arasi karsilastirmalarin yapilmasini ve 6grencilerin algilarinin zaman iginde nasil
degistigini inceleyen uzun vadeli arastirmalar: igerebilir. Bu tiir ¢alismalarin
bulgulari, egitim stratejilerini daha da iyilestirme ve 6grencilerin hizla degisen
diinya kosullarina daha iyi uyum saglamasina yardimci olma firsati sunacaktir.

EXTENDED ABSTRACT

Purpose

Education in the 21st century is being reshaped based on the ability of individuals
to adapt to rapidly changing global dynamics. Accordingly, contemporary
education systems aim not only to equip individuals with knowledge but also to
develop their capacity to process, interpret, and apply this knowledge in various
contexts. In this process, skills such as creativity, innovation, critical thinking,
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collaboration, and communication play a decisive role in students’ academic
success and their ability to function as effective individuals in their future
professional lives. In today’s world, individuals possessing these skills also have
an increased potential to contribute to societal development. This study aims to
develop a measurement tool capable of determining middle school students’
perceptions regarding 21st-century learning and innovation skills. Through the
developed scale, students’ self-assessment levels of these skills will be revealed,
providing educators with valuable data to guide both classroom practices and
the structuring of curricula.

Method

This study employed a scale development method aimed at creating a valid and
reliable measurement tool to assess students’ perceptions of 2lst-century
learning and innovation skills. The study sample consisted of a total of 630
middle school students enrolled in grades 5, 6, 7, and 8 at public schools located
in the Yenimahalle district of Ankara. The scale development process began with
a comprehensive review of the relevant literature, focusing on themes such as
creative thinking, critical thinking, and collaboration to form an extensive item
pool. These items were reviewed and revised based on feedback from experts in
the field to ensure content validity, clarity, and relevance. Items that were
deemed unclear or ambiguous were removed to increase the scale’s
comprehensibility. Subsequently, a pilot study was conducted to evaluate
whether the scale was easily understood by students, and based on the feedback,
the final version of the scale was established with 18 items. To test the construct
validity of the scale, exploratory factor analysis (EFA) was conducted, followed
by confirmatory factor analysis (CFA) to assess the model fit. Additionally, the
reliability of the scale was examined using Cronbach’s alpha coefficient.

Findings

Validity and reliability analyses indicate that the developed scale is a robust
measurement tool. The Kaiser-Meyer-Olkin (KMO) test result was .89, and
Bartlett’s test confirmed the suitability of the data set for factor analysis. The EFA
results revealed that the scale comprised three main factors and explained 55.48%
of the total variance. The CFA results confirmed a high model fit (x?/df = 1.24,
RMSEA = 0.03, CFI = 099, GFI = 095 NFI = 096, AGFI = 0.93).
Reliability analysis showed that the overall Cronbach’s alpha coefficient of the
scale was .86. The reliability coefficients for the sub-dimensions were .95 for
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creativity and innovation, .70 for critical thinking and problem-solving, and .68
for communication and collaboration. These findings demonstrate that the scale
can reliably and accurately measure students’ perceptions of 21st-century
learning and innovation skills.

Conclusion and Discussion

The findings of the study indicate that a reliable measurement tool has been
developed to assess students’ perceptions of 2lst-century skills. This scale
provides valuable insights for educators by offering an effective method to
evaluate middle school students’” perceptions of learning and innovation skills.
The alignment of the scale with international frameworks such as the P21 21st
Century Learning Model shows that the instrument complies with both academic
and professional standards.

The scale, which encompasses key skills such as creativity and innovation, critical
thinking and problem-solving, and communication and collaboration, can
support the design of educational environments that better foster these
competencies. Future research could involve applying the scale in different
educational contexts, conducting cross-national comparisons, and carrying out
longitudinal studies to examine how students’ perceptions evolve over time.
Findings from such research would help further refine educational strategies and
better equip students to adapt to the rapidly changing global landscape.

Etik Komite Onayn: Bu arastirma icin Gazi Universitesi Rektorliigii Etik
Komisyonu kurumdan (29.03.2024 tarihli ve E-77082166-302.08.01-917898 sayil1)
etik izin alinmgtir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilar: Yazarlar; bu makalenin arastirilmasi, yazarligi ve yayimlanmasi
i¢in esit diizeyde katki saglamislardir.

Cikar Catismasi: Yazar(lar)) bu makalenin arastirilmasi, yazarligr ve
yayimlanmasina iliskin herhangi bir potansiyel ¢ikar ¢atismasi beyan etmemistir.

Finansal Destek: Yazar(lar); bu makalenin arastirilmasi, yazarligi ve
yayimlanmasi i¢in herhangi bir finansal destek almamuistir.
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Yapay Zeka Kullanimi Bildirimi: Yazar (lar); bu makalenin arastirilmasi,

yazarligrt ve yayimlanmasi ic¢in herhangi bir yapay =zeka aracindan
faydalanmamustir.

Sozciik Sayis1: Makaledeki sozciik sayist 9000'i gegmemelidir.
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