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Abstract

The aims to examine the relationship between preservice teachers' 21st-century learner skills and their
curriculum literacy lewels. 476 preservice teachers studying at the Faculty of Education of a state university in
Turkey participated in the study. The relational survey model was adopted in the study. The data were collected
through "21stCentury Learners Skills Use Scale" and "The Curriculum Literacy Scale". Pearson Product
Moments Correlation Coefficient and regression analysis were performed. The results showed that the
participants' 21st century learner skills and curriculum literacy were at a high level and their 21t century learner
skills and curriculum literacy levels did not differ significantly by gender. It was found that the participant's 215t
century learner skills did not significantly differ by the department. However, it was discovered that the
curricular literacy levels varied greatly by department. The participants in the preschool education department
were found to have higher levels of curriculum literacy lewels. In addition, a significant, moderate, and positive
relationship was found between the participants’ 21st century learner skills and curriculum literacy. Finally,
21st-century learner skills were statistically significant predictors of program literacy levels.
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Introduction

Today, the new generations of students, many of whom are university-educated, are trying to live in a world that
develops rapidly and in a flawed way, and they need to be prepared to develop the skills of the new century to
adapt to such a developing world (Purpose, 2021). The importance of 21st century skills, which contribute to the
development of individuals living in society in accordance with the conditions of their age and their desire to
constantly improve themselves, has increased with the ever accelerating and emerging technology. With this
rapid change and development, individuals' skills and abilities in any sector also change rapidly (Gokstin, 2016).
With this change, in addition to the transmission of information, life skills are developing, which are necessary
to inform students during the educational process, to teach them moral values correctly and effectively, and to
facilitate the adaptation of individuals to society.

The 21st-century skills, which students and individuals need to have to adapt to the 21st century, are defined by
Ministry of National Education of Turkey (MEB), P21 and OECD (Cansoy, 2018). From past to the present, it
has been thought that reading, writing, and mathematics formed the basis of learning in the education process.
However, according to the US Education Minister Arne Duncan (2009), with the 21st-century skills, which have
been introduced with the changing technology, problem-solving, productivity, creativity, and perseverance
should also be included in the education of learners (Larson & Miller, 2011). Trilling and Fadel (2009) define
21st century skills as the skills individuals need to succeed. While it is necessary for a learner or teacher to
develop cognitive skills such as mathematics and literacy to be successful in the twenty-first century, it is also
necessary to think logically, produce practical solutions to any problem, and master non-cognitive skills such as
responsibility and leadership (Kiwunja, 2014; Pellegrino & Hilton, 2012). Learners who adapt to 21st-century
skills will be able to communicate effectively at the end of this process. By participating in group work, they
can both take a leadership role and dewelop a sense of responsibility. The competencies that learners should
possess in the 2 1 st century can be briefly summarized as follows (Yalgin, 2018):

* Innovation skills
« Digital literacy

* Corresponding Author: Aysenur Kuloglu, adonder@firat.edu.tr
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+  Productivity
* Mediaand information communication technologies

Life and career skills, which are 21st-century abilities that include information and communication technologies
utilized for self-learning by both teachers and learners, help in the development of skills such as leadership,
ethical behaviors, personal accountability, and social responsibility. (Kaufman, 2013). For learners to master
21st-century skills, teachers are also required to conduct effective teaching. Individuals willing to teach 21st-
century skills, in other words, teachers, should have the flexibility to teach these skills (Clark, 2009). Learners
interact the most with teachers after friends and family. To teach 21st century skills, the teacher and the learner
should be communicated well and effectively, and the teachers should guide the learners (Palfrey & Gasser,
2008; Goksiin & Kurt, 2017). Furthermore, it is very important for teachers to define and be aware of learners'
personal characteristics and development, what they know and do not know, and their interests in this process
(Callison & Lamb, 2004). Additionally, the following three elements need to progress and be applied
harmoniously for 21st-century skills to be effective:

+ To meetand renew the needs of the regions where the schools are located and schools
+ Anew assessment to make rich learning effective and measure it correctly.
»  Educators must ensure that educational programs are completed (Roterham & Willingham, 2009).

It is of crucial importance and required for learners and teachers to integrate with the curriculum to be prepared
and adapt to the skills of the 21st century, the first decade of which has ended. Therefore, to teach21st century
skills effectively and efficiently, educational programs have been developed to prepare learners for the 21st
century (Toptal, 2021; Larson & Miller, 2011). Educational programs are officially approved documents used to
transfer values and achievements that are considered important and valuable by the society to children in an
effective and accurate way. The educational programs ensure that the education process of a country is planned
and programmed. Therefore, educational programs elucidate and guide the education and future of a country. In
sum, the educational program can be regarded as the map of the education process (Bolat, 2017; Erdem &
Egmir, 2018).

The curriculum is divided into target, content, learning and teaching, and assessment and evaluation. Curriculum
literacy needs all four elements of the curriculum to develop. If these four elements are adapted, the proficiency
of curriculum literacy will also be improved (Cetinkaya & Tabak, 2019). Curriculum literacy or program
literacy was also mentioned in the content knowledge proficiency section of the teaching profession issued by
MEB in 2017. If the instructors have higher levels of curriculum literacy proficiency, the students or preservice
teachers will be more likely to develop curriculum literacy proficiency (Akyildiz, 2020). In addition, curriculum
literacy, one of the features teachers and preservice teachers should possess, appears to contribute to the
individual's development and the shaping of the expected behaviors (Karagille et al., 2019). This study
investigated 21st-century skills and program literacy levels of preservice teachers. The 21st-century skills and
program literacy levels of preservice teachers and their effects on each other were determined. Thus, this study
will contribute to the literature by revealing the relationship between 21st-century skills and program literacy
lewels.

Method

The relational survey model, one of the quantitative research methods, was used in this study to examine the
relationship between 21st-century learning skills and curriculum literacy levels of preservice teachers. In the
relational survey model, data are collected, and the relationship between the collected data is investigated (Can,
2018). In line with the research model, there were two variables in this study: 21st-century skills as the
independent variable and curriculum literacy as the dependent variable.

Participants

The universe of this study consisted of preservice teachers studying in the 3 and 4" grades at the Faculty of
Education of a Turkish state university in the 2020-2021 academic year. Convenience sampling was used to
select the sample, a type of sampling that includes the most time and economically appropriate individuals in
accordance with the purpose of the study. (Balci, 2020). All the students were tried to be reached, and the
participation wasvoluntarily. As a result, 476 students participated in the study. The demographic information of
the participants is presentedin Table 1.
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Table 1. Demographic information of the participants

Variable Frequency (n)  Percentage (%)
Female 367 77,1

Gender Male 109 22,9
Total 476 100
Preschool Education 127 26,7
Elementary Mathematics Education 28 59
Social Sciences Education 107 22,5

Department Clasgroom Instruction Edycation 31 6,5
English Language Education 29 6,1
Elementary Science Education. 40 8,4
Psychological Counselling and Guidance Education 114 23,9
Total 476 100

Of the participants, 367 (77,1%) were female, and 109 (22,9) were male. The departments of the participants
were as follows: 127 (26,7) pre-school education, 28 (5,9%) elementary mathematics education, 107 (22,5%)
social sciences education, 31 (6,5%) classroom instruction education, 29 (6,1%) English language education, 40
(8,4%) elementary science education, and 114 (23,9%) psychological counseling and guidance education.

Data Collection Tools
21st Century Learners Skills Use Scale

21st Century Learners Skills Use Scale was developed by Orhan-Gokstin (2016) and consisted of 31 items
scored on a five-point Likert type scale. The scale has 4 sub-scales: cognitive skills, autonomous skills,
collaboration and flexibility skills, and innovativeness skills. There is no reverse-coded item on the scale. The
Cronbach's Alpha value was found to be 0.877, 0.706, 0.672, and 0.818 for the sub-scales, respectively, and
0.892 for the total scale (Orhan G6ksiin, 2016). This study calculated it as 0.894,0.715,0.721and 0.897 for the
sub-scales, respectively, and 0.864 for the total scale. These values indicated that the study was reliable. The
distribution of scale items to dimensions is as follows: Cognitive Skills (Items 1, 2, 4,5,6,7,8,9, 10,11, 12,
21, 22, 23, 25, 28, 29), Autonomous Skills (Items 3, 17, 18, 26, 30, 31), Collaboration and Flexibility Skills
(Items 13, 14,15, 16, 24, 27), Innovativeness Skills (Iltems 19, 20)

Curriculum Literacy Scale

The Curriculum Literacy Scale, developed by Bolat (2017), consisted of 31 items scored ona five-point Likert
type scale and two sub-scales, namely reading and writing. There is no reverse-coded item on the scale. The
Cronbach's Alpha value was found to be 0.888 for the reading, 0.907 for the writing, and 0.94 for the total scale
(Bolat,2017). This study calculated it as 0.93 and 0.94 for the sub-scales and 0.96 for the total scale. These
values showed that the study was reliable.

Data Analysis

In the study, 'the means and standard deviations of the scales were calculated to examine the participants' 21st
century learner skills and curriculum literacy levels. The values were interpreted as follows: "1-1.79" very low,
"1.80-2.59" low, '2.60-3.39" moderate, "3.40-4.19" high and "4.20-5.00" values as very high. Before data
analysis, the data were tested for normality. Skewness and kurtosis values of the data are shown in Table 2.

Table 2. The skewness and kurtosis values

Variables Skewness Kurtosis
X sd  Value Std.Er.  Value Std. Er.

21t Century Learner Skills Use 4,09 540 -.013 112 .699 223
Cognitive 4,28 532 -065 112 254 223
Autonomous 3,57 701 -136 112 299 223
Collaboration and flexibility 3,42 829 -182 112 -111 223
Innovativeness 3,87 841  -426 112 -.482 223
Curriculum Literacy 3,81 569 005 112 -.356 223
Reading 3,91 .650 .008 112 =222 223

Writing 3,71 558 -169 112 -.198 223
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As shown in Table 2, the values for skewness ranged from -.426 to .008, and the values for kurtosis ranged from
-.482 to .699.The fact that the skewness and kurtosis values are between -1 and +1 indicates that the data is
normally distributed (Biiyiikoztiirk, 2016). Accordingly, the data in the present study were normally distributed.
Since the data showed a normal distribution, in this study, Independent Samples t-Test was performed for the
gender and ANOVA for the department. In addition, to determine the source of the difference, Scheffe'stest was
used as a post-hoc. Furthermore, correlation analysis was used to examine the relationship between 21st-century
learner skills and curriculum literacy levels. Pearson correlation coefficients are considered as '0.00-0.29' as low
correlation, 'between 0.30-0.69' as moderate correlation, and between '0.70-1.00" as high correlation
(Buyikoztiirk, 2016). Finally, regression analysis was run to investigate the predictability of 21st-century
learner skills on curriculum literacy, which was determined as the outcome variable.

Findings

The descriptive statistics of the 21st-century learner skills and curriculum literacy levels of the participants are
presented in Table 3.

Table 3. 21st century learner skills and curriculum literacy levels of the participants

N X sd Lewel
21t Century Learner Skills Use 476 4,09 540 High
Cognitive 476 4,28 532 Very High
Autonomous 476 3,57 701 High
Collaborationand flexibility 476 3,42 829 Moderate
Innovativeness 476 3,87 841 High
Curriculum Literacy 476 3.81 569 High
Reading 476 3.91 558 High
Writing 476 3.71 .650 High

Table 3 shows that the participants' 21st century learner skills (f=4,09) and Curriculum literacy (f=3,81) were
high. It was also found for the sub-scales of 21st Century Learner Skills Use Scale that the level was very high

in Cognitive Skills (X=4,28), and high in Autonomous skiIIs_(X=3,57), Collaboration and Flexibility Skills

(X=3,42), and Innovativeness Skills (X=3,87). The Reading (X=3,91) and Writing (X=3,71) sub-scales of the
Curriculum Literacy Scale were found to be high.

Table 4 shows the results of the independent samples t-test conducted to determine whether the participants'
21st-century learner skillsand curriculum literacy levels differ concerning gender.

Table 4. Independent samples t-test results

Gender N X S t D
A 21% Century Learner Skills Use ';j;?:'e ig; jgg gg 327 744
Al. Cognitive E:;P:Ie igg j;? gf; 172 863
A2. Autonomous E:g:le igg g?g (73(7) -2.548 011
A3. Collaboration and flexibility m‘:'e igg gjg 223 009 993
A4. Innovativeness E/T;:Ie ig; ggi ?g -.978 329 ]
B. Curriculum Literacy E/T;‘:Ie igg 32:13 22 -379 705
B1. Reading :;g:'e ig; 333 ?,S 097 922
B2. Writing E/T;P:'e ig; g;g :gg 777 437

*p<.05
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No significant difference was found in the 21st Century Learner Skills Use Scale and its sub-scales concerning
gender. Howewer, in the autonomous skills sub-scale (t=- 2,548, p<.05), asignificant difference was revealed in
favor of male participants. Finally, a significant difference was not found in the Curriculum Literacy Scale and
its sub-scales concerning gender.

Table 5 shows the results of ANOVA, which was performed to investigate whether the 21st-century learner
skills and curriculum literacy levels of preservice teachers differ concerning the department they study.

Table 5. The comparison of the participants with regard to departmeﬂt

Scale Department N X S F p Difference
a.Pre-school Edu. 127 4,10 58
b.Elementay Math Edu. 28 3,96 43
A. 215 Century c.Social Sciences 107 4,19 56
Learners Skills d.Classroom Edu. 31 4,13 67 1,437 ,199
Use e.English Lang. Edu. 29 4,07 93
f.Elementary Science Edu. 40 4,03 ,28
g. Psy. Coun. and Guidance 114 4,02 93
a.Pre-school Edu. 127 3,94 ,69
b.Elementay Math Edu. 28 3,89 ,65
B. Curriculum c.Social Sciences 107 4,02 ,64 a>g
Literacy d.CIasgroom Edu. 31 3,97 J1 4,076 ,001 g<c
e.English Lang. Edu. 29 3,76 ,69
f.Elementary Science Edu. 40 3,75 ,59
g. Psy. Coun. and Guidance 114 3,63 60
*p<.05

As shown in Table 5, the pre-service teachers' 21st Century Learner Skills Use scores did not differ significantly
by the department. Howewer, there was a significant difference (F=4,076; p=0.001<0.05) between the
Curriculum Literacy Scale and the department of the participants. To reveal the source of the difference, the
Scheffe test was used. It was found that the curriculum literacy levels of the preservice preschool teachers were
higher than the preservice social sciences studies teachers, who were at a higher level than the preservice
Psychological Counselling and Guidance teachers. Table 6 presents the findings of Pearson's Product-Moment
Correlation Analysis which was used to determine the relationship between preservice teachers' 21st-century
learner skills and their curriculum literacy lewvels.

Table 6. The relationship between 21%t-century learners' skills use and curriculum literacy

@) 2 3 (4) ©)] (6) @ (B
1.21% Century Learners Skills Use 1

2.Cognitive Skills 718** 1

3.Autonomous Skills 521*%*  320** 1

4, Collaborationand Flexibility Skills ,425**  330**  241** 1

ilnnovativeness Skills ,518**  428**  288** 386** 1

6. Curriculum Literacy DS17** 505 **  304**  439**  419*%* ]

7. Reading 505**  508** = 392** 387** 372** 040** 1

8. Writing AT3*%*  A50**  353**  A41**  A17** 949*%*  785*%* 1

**p<.01, N=476

The results revealed a moderate relationship between preservice teachers' 21st century learner skills and
curriculum literacy levels (r= .517; p<.01). In addition, there was a positive and moderate relationship between
Cognitive Skills and Curriculum Literacy (r=.505; p<.01). Also, a positive and moderate relationship was found
between Autonomous Skills and Curriculum Literacy (r= .394; p<.01). Furthermore, there was a positive and
moderate relationship between Collaboration and Flexibility Skills and Curriculum Literacy (r= .439; p<.01)
and between Innovativeness Skills and Curriculum Literacy (r= .419; p<.01). These findings indicated that as
the participants' 21st century learner skills increased; their curriculum literacy levels increased as well. Finally, a
positive relationship was found between curriculum literacy levels and its subscales and 21st-century learning
skills and sub-scales.
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Table 7. Regression analysis of participants' 21st-century learners' skillsuse and curriculum literacy levels

Dependent . Standard

Variable Independent Variable B Error Beta t p F R2
curriculum Constants 1,369

: 21% Century Learner's 490 149,721 0.240
Literacy Skills Use ,608 ,050 12,236 0,000*
*p<.01

Table 7 revealed that 21st-century learning skills significantly predicted curriculum literacy level perceptions
(R=.490, R2=.240, F=149.721 p=0.000 p<.01). The beta coefficient of the independent variable, the t value, and
significance level showed that 21st century learning skills had a statistically significant effect on curriculum
literacy perceptions (t=12.236 p<0.05). A 1-unit increase in the 21st-century skills led to a .490 increase in
curriculum literacy perceptions (B=1,369). It was found that 24% of the change in curriculum literacy
perceptions was explained.

Discussion and Recommendations

The faculties of education in which preservice teachers are trained should provide 21st-century skills and
competencies (Orhan Goksun, 2016). Y1ldiz (2019) proposed that, as in all fields, the comprehensive, rapid and
in-depth information exchange and development in the 21st century brought curriculum literacy to the agenda in
the field of education. Curriculum literacy is significant in that it shows how much of the objectives in the
curriculum are achieved. Curriculum literacy skills play an important role in the formation of preservice
teachers' teaching skills. Briefly, preservice teachers need to have knowledge on curriculum literacy (Snavely
1997; Kapitzke 2001). Teachers who are program literate and develop in this direction will also contribute to
their professional life. This study aimed to examine preservice teachers' 21st century learner skills and
curriculum literacy level and the relationship between them.

In this study, in which the relationship between preservice teachers' 21st century learner skills and curriculum
literacy levels was examined, it was found that their 21st century learner skillswere at a high level. This finding
is in line with other studies in the literature. For example, Bozkurt (2020), Claro (2009), Engin and Koricuk
(2021), Giilen (2013), Karakas (2015), Giiriiltii, Aslan and Alc1 (2019), Kiyasoglu and Ceviker (2020) reported
high levels of 21st-century learner skill. However, Aydemir (2020) and Egmir and Erdem (2021) found that the
21st-century learner skills of preservice teachers were at a moderate level. Some activities canbe conducted to
increase the 21st-century skills of preservice teachers. For example, Peker (2019) concluded that reading books
positively affected preservice teachers' use of 21st-century learner skills. This finding is consistent with studies
in the literature (Bozkurt & Cakar, 2016; Canpolat,2021; Egmir &Erdem,2021; Giiriiltt, Aslan &Alci, 2019;
Karakas,2015; Kiyasoglu & Ceviker Ay 2020; Kozikoglu & Altunova, 2018; Orhan-Goksiin & Kurt, 2017;
Oniir & Kozikoglu, 2019; Peker,2019). However, Engin and Korucuk (2021) found a significant difference in
favor of male participants. This was because males found more opportunitiesto develop their responsibility and
leadership than females.

It was found in the study that there was no significant difference in terms of the department. Egmir and Erdem
(2021) reported that preservice pre-school teachers had significantly higher skills. Akbay, Sivaci, and Akbay
(2020), onthe other hand, found that preservice social studies teachers had higher levels of 21t century skills.

It was also found that preservice teachers' curriculum literacy levels were at a high level. Similarly, studies
conducted with prospective teachers (Dilek, 2020; Cetinkaya & Tabak,2019; Sahin,2020) and teachers
(Aygiin,2019; Erdem & Egmir, 2018; Gilindogan, 2019; Giines Sinegove Cakmak, 2021, Siiral & Dedebali,
2018; Aslan & Giirlen, 2019; Kuyubasioglu, 2019; Keskin, 2020; Giilpek, 2020, Yilmaz & Kahramanoglu,
2021) showed that they had high levels of curriculum literacy levels. However, some studies (Kahramanoglu,
2019; Yildiz, 2019) reported amoderated level of curriculum literacy. In contrast, Gani and Mahjaty (2014) and
Opoh and Awhen (2015) stated that teachers' curriculum literacy levels were low. The fact that preservice and
in-service teachers have high curriculum literacy is positive for education. Thus, focusing on teaching practices
in the education of preservice teachers and directing them to applied courses would develop their curriculum
literacy (Carl, 2005).

It was found that the participants' curriculum literacy levels did not significantly differ by gender. In line with
this finding, studies in the literature reported that preservice and in-service teachers do not differ by gender
(Dilek, 2019; Demir & Toraman, 2021; Giilpek, 2020; Erdem & Egmir,2018; Keskin, 2020; Tunger &
Sahin,2019). According to Dilek (2020), one of the main reasons why the curriculum literacy of preservice and
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in-service teachers does not differ by gender is that they follow current education programs and have adopted
the innovations in their fields. Contrary to the findings of the present study, Erdamar (2020) and Ustabulut
(2021) found that in-service teachers' curriculum literacy perceptions were higher in male teachers whereas
Aygiin (2019) and Kahramanoglu (2019) found that female participants had higher curriculum literacy levels.

The findings revealed that the curriculum literacy of the participants significantly differed by the department. It
was found that preservice pre-school teachers and preservice social sciences teachers had higher curriculum
literacy levels. The study of Siiral and Dedebali (2018) supports this finding. On the other hand, Erdem and
Egmir (2018) found that the preservice teachers at the Turkish Language education department had higher
curriculum literacy levels than those at the Mathematics education department. Cetinkaya and Tabak (2019) also
demonstrated that curriculum literacy levels of preservice teachers at Classroom Teaching department were
higher than those in Pre-school and Mathematics Education departments.

A positive and moderate relationship was found between preservice teachers' 21st century learner skills and
curriculum literacy. In addition, there was a moderate relationship between curriculum literacy and Cognitive
and Collaboration and Flexibility and Innovativeness sub-scales, and a weak relationship between curriculum
literacy and Autonomous sub-scale.

It was found in this study that the participants' 21st century learner skills were a significant predictor of their
curriculum literacy levels. Participants' 21st century learner skills explained 24% of curriculum literacy changes.
As the participants' 21st century learner skill levels increased, their curriculum literacy levels also increased. It
can be said that, through these skills, preservice teachers can better understand the curriculum when they
become a teacher in the future. Thus, it can be anticipated that a preservice teacher and in-service teacher who
understands the curriculum better and has 21t Learner skills may have a more positive attitude towards the
profession. The development of 21st-century learner skills of preservice teachers will pave the way for them to
become better curriculum literate, which will also contribute to their professional life. Thus, it can be put
forward that they will be more productive while performing inthe teaching profession. Therefore, efforts should
be made to develop these skills in prospective teachers in undergraduate courses.

Ethical Approval (only for necessary papers)
Ethical permission 22/01/2021-7389 was obtained from Firat University Social and Human Sciences Scientific
Research and Publication Ethics Committee for this research.
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