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1. INTRODUCTION

Academic literacy has emerged as a concept based on the understanding of multiple and diverse literacy according to different
situations and fields (Ahmed, 2011; Gee, 2013; Giines, 2019) in terms of culture, language and time period (Hagood, 2000;
Sheridan-Thomas, 2006; Street, 1997; UNESCO, 2004). It requires metacognitive skills that include reading and understanding
the academic text, analyzing the text in terms of its superficial and deep structure, making inferences, and problem solving as
well as creating an academic text in a language that frames the content knowledge in a particular discipline (Canli, 2024; Clark
et al., 2002; Cliff & Hanslo, 2010; Egmir, Beycan & Dede, 2020; Jordaan & Moonsamy, 2015; Junqueira, 2016; Liendo & Palmira
Massi, 2017; Weideman, 2003). As such, academic literacy not only involves epistemological foundations such as receiving,
understanding, transforming and creating information, but also depends on functional use of literacy skills (Lea, 2004; Lea &
Street, 1998; Tardy, 2005; Wingate, 2015), including listening and speaking in addition to reading and writing (Neeley, 2001;
Richards & Pilcher, 2018). There are four basic elements of academic literacy depending on the personality and experiences of
the individual: scientific discourse which covers expertise, meaning making and understanding the nature of knowledge;
participation in the process which includes learning and research skills within the scope of scientific subject area, and finally
technical competencies based on functional use of language skills (Dunham, 2012; Huang & Archer, 2017; Lea & Street, 2006).
To these three, Ivani¢ (2004) adds the element of creativity, which focuses on mental processes and creative action, and social
practice, which includes writing and the process of using language in a purposeful way (Lillis, 2003). It has been argued that
critical (Du Plessis, 2016; Gunn et al., 2011; Kelly & Brower, 2017; Larson, 2014; McWilliams & Allan, 2014; Takano, 2013) and
reflective thinking (Arancibia Aguilera, 2014; Henderson & Hirst, 2007; Jonsmoen & Greek, 2017) play an important role in the
process of applying these basic elements. In addition, it is hypothesized that the processes required by academic literacy are
effective on the elements of critical and reflective thinking. This is because academic literacy, which is defined as the
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construction of knowledge (Dowse & Van Rensburg, 2015), requires the processing of knowledge with critical and reflective
processes.

Critical thinking is an intellectual process which involves meta-cognitive skills (Paul, 2005) such as forming hypotheses and
questions by breaking down a situation, a problem or information into simpler components in a logical and systematic way
(Feldman, 2009; Hoy, 2010; Irving & Williams,1995). The next step is to present these components for careful scrutiny and
create meaning to reach the best possible result, attention, classification (Cottrell, 2005), questioning, problem solving (Bangert-
Drowns & Bankert, 1990; Mihriay , 2020) as well as reasoning (Angraini & Wahyuni, 2021). From this perspective, critical
thinking requires observing, collecting information, evaluating the quality of information (Nicoll, 1993), determining the
necessary methods to evaluate information (Nardi, 2017), being aware of one’s own prejudices, not allowing one’s thoughts to
be manipulated (Brunette & Whitaker, 2019), being open to experience, exhibiting an inquisitive attitude, and avoiding
judgment until all basic data have been evaluated (King, 1968; Paul, 2005). Reflective thinking, on the other hand, includes
problem-solving skills (Korthagen, 1985; Durak, 2020), logical reasoning, creative mental processes, and critical analysis and
judgment, which require the active evaluation of facts, concepts and ideas (Kish et al., 1997; Lombard & Grosser, 2008; Oxman
& Barell, 1983; Smith, 1958). In essence, the process is cyclical, that is, critical thinking positively affects reflective thinking, and
reflective thinking positively affects critical thinking (Aryani et al., 2017; Batur & Ozcan, 2020; Hendriana et al., 2019). This is
due to the fact that reflective thinking requires forming hypotheses, evaluating and verifying all information, documents and
evidence in a logical, active and persistent way, and then reaching the truth by making inferences through signs and indicators
(Carey, 1979; Dewey, 1997).

1.1. Statement of the Problem

Reflective thinking activities, implemented through cooperative learning, have been found to have a substantial positive
influence on students’ critical thinking abilities (Erdogan, 2019). Additionally, the development of a curriculum that emphasizes
critical thinking has been shown to have a positive impact on 5th-grade students' reflective thinking skills in terms of
understanding and significance (Egmir & Ocak, 2018). A study conducted by Askin Tekkol and Bozdemir (2018) found a
correlation between reflexive thinking inclinations and critical thinking capabilities. The relationships among metacognitive
writing strategies, critical thinking skills, and academic writing were examined using structural equation modeling (Teng & Yue,
2023). Another study by A. G6gus, N. G. Gogglis, and Bahadir (2019) revealed that those with medium-level abilities in critical
thinking and reflective thinking are more effective at problem-solving. The effects of employing a pedagogical method centered
around critical thinking on both academic literacy (Hammer and Green, 2011) and academic writing proficiency (Borglin, 2012;
Borglin & Fagerstrom, 2012; Ebadi & Rahimi, 2018; Loo, 2020; Pujiono, 2020; Tahir, Dollah & Radiyani, 2020) have been
examined. Furthermore, it is believed that academic writing has an impact on the development of critical thinking skills.
(Hamied & Emilia, 2020; Islamiyah & Al Fajri, 2020; McKinley, 2013; Suwono et al,, 2023; Tohamba, 2021). Statistically
significant relationships have been found between academic literacy and critical thinking (Ayyildiz Colak, 2022; Tekin, Aslan &
Yagiz, 2016; Tiirkben & Satilmis, 2022).The correlation between students' critical thinking abilities and their proficiency in
academic language (Grosser and Nel, 2013; Wilson, 2016), as well as their competence in academic writing (Rahmat et al., 2020),
has been established. The utilization of reflective thinking by PhD students has been shown to positively influence their
academic writing skills (Pham et al., 2020). Nevertheless, there has been a lack of study conducted to establish the correlation
between academic literacy and the inclination to engage in critical and reflective thinking.

This study planned to test two alternative models. The first model (Model A) is based on the theoretical framework that suggests
that academic literacy influences reflective thinking dispositions through critical thinking (Hammer & Green, 2011; Yaacob et
al,, 2021). The second model (Model B) was developed based on research suggesting that reflective thinking fosters critical
thinking skills by increasing an individual's level of mindfulness (Ramdani et al,, 2019; Liao & Wang, 2019). Comparatively
testing this two-pronged theoretical assumption aims to fill the gap in the literature and provide a more in-depth explanation
of the relationship between academic literacy and cognitive thinking skills.

The aim is to examine the correlation between the academic literacy skills of candidate teachers and their reflective and critical

thinking tendencies. This will be done by adopting a comprehensive approach and employing an alternative model method
known as the structural equality model.
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Figure 1. Alternative model A

Academic literacy and critical thinking certainly appear to have an impact on reflective thinking. However, it is also argued in
the literature that critical thinking influences the development of reflective thinking skills (Al Hashim, 2019; Yaacob etal., 2021).
Therefore, in the first model to be tested, academic literacy was treated as the exogenous variable, critical thinking as the
mediator variable and reflective thinking disposition as the endogeny variable.
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Figure 2. Alternative model B

In addition to the views that were instrumental in creating the first model, it is also stated that reflective thinking improves
critical thinking (Deringdl, 2019; Ramdani et al,, 2019; Liao & Wang, 2019). From this point of view, in the second model to be
tested, reflective thinking is treated as mediator variable and critical thinking disposition as the endogeny variable.

1.2. Purpose of the Study

The aim of the research is to analyze the correlations among academic literacy, critical thinking, and reflective thinking using
an alternative model technique. In this context, the aim is to identify direct and indirect relationships between these variables.
The study employs Structural Equation Modeling (SEM), which allows for the testing of complex variable relationships and
mediation effects within a comprehensive analytical framework. Furthermore, the structural equation modeling approach used
in this study also aims to contribute to the field from a methodological perspective by demonstrating the utility of SEM in
exploring multi-layered cognitive constructs in educational research.

1.3. Problem of the Study

What is the correlation between the academic literacy of candidate teachers and their levels of critical thinking and reflective
thinking?

1.3.1. Sub-problems of the study
To what degree does the level of academic literacy among teacher candidates predict their inclination towards critical thinking?

To what degree does the level of academic literacy among candidate teachers predict their inclination towards reflective
thinking?

To what degree does the academic literacy of teacher candidates predict their inclination to engage in reflective thinking using
the critical disposition mediator variable?
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To what degree does the level of academic literacy in candidate teachers predict their inclination towards critical thinking
compared to the reflective disposition mediator variable?

2. METHODOLOGY

The research employed a quantitative research methodology. Quantitative research is a method in which the researcher
investigates an issue that necessitates the examination of variables. It entails gathering measurable data from participants and
employing statistics and graphs to examine the data within the context of specific, focused inquiries. (Clark & Creswell, 2015).
The study was conducted using the correlational research approach. This pattern, known as multivariate analysis, examines the
correlation between many factors and identifies which variables have a stronger influence on the others (Creshwel, 2012;
Sénmez and Alacapinar, 2019). However, in a relational research paradigm conducted on a single group, the independent
variable must be either sequential or continuous. (Gliner, Morgan, and Leech, 2017). To elucidate the intricate associations
among variables in these patterns, it is advisable to employ structural equation models, hierarchical linear models, and logistic
regression approaches for a more comprehensive analysis. (Creswell, 2018). In this research, Structural Equation Modeling
(SEM) was specifically employed due to its capacity to simultaneously estimate multiple interrelated relationships among both
latent and observed variables, assess mediation effects, and account for measurement error. Considering the multidimensional
structure of the constructs examined such as academic literacy, critical thinking, and reflective thinking, SEM offers a
theoretically grounded and statistically robust framework to test complex hypothetical models (Kline, 2016; Schumacker and
Lomax, 2016).

2.1. Participants

Departments of Turkish teaching at universities in Turkey during the 2019-2020 academic year made up the sample for this
research. One university with a Turkish language teaching department from each of Turkey’s seven geographical regions was
selected through stratified sampling and cluster sampling, both of which are probabilistic sampling designs. In stratified
sampling, the universe is divided into sub-layers by the researcher and a sample, in which each subgroup can be represented,
is created. (Creswell, 2012). Cluster sampling ensures that the sample is formed by choosing a group in such cases where
individuals cannot be selected one by one (Ozen & Giil, 2007). The research was carried out with undergraduate teacher
candidates at each stage of their education at the selected universities through a probabilistic method.

Table 1.
Sample of the Research
Demographic characteristics n %
1wm grade 224 22.97
2t grade 238 24.41
Grade - orade 264 27.08
4w grade 249 25.54
Gender Female Student 663 68.00
Male Student 312 32.00
Total 975 100

Research was conducted on a total of 975 1st, 2nd, 3rd and 4th grade students studying in the Turkish Education Departments
of Universities in the 2019-2020 academic year. The number of participants necessary for SEM analysis does not
have a precise numerical value. Barrett (2007) states that a minimum of 200 samples is required for SEM. Nevertheless,
Schreiber et al. (2006) suggest utilizing 10 samples for each parameter. The study encompassed a total of 11 parameters,
comprising 5 variances, 6 regression coefficients, and one covariance. Out of the 975 samples, the parameter was computed for
sample number 88.63. Thus, it was concluded that the sample size was sufficient.

2.2, Data Collection Tools
2.2.1. Academic Literacy Scale

Cronbach’s Alpha reliability coefficients of the 23-item three-factor scale developed by Demir and Deniz (2020) for pre-service
teachers were as follows: .84 for academic disposition, .78 for research process, .76 for use of knowledge, and .87 for the overall
scale. The construct reliability of the factors was .81 for writing process, .80 for avoidance, and .68 for writing pleasure. The
scale was validated by confirmatory factor analysis (X?=457.55, sd=226, RMSEA=.045, SRMR=.053, NFI=.91, NNFI=.95, CFI=.95,
GF1=.92, AGFI=.91) and the internal consistency coefficient of the scale was noted to be .72.

2.2.2. Critical Thinking Disposition Scale
Cronbach’s Alpha reliability coefficients of the three-dimensional, 11-item, five-point Likert-type scale developed by Akin et al.,
(2015) were as follows: .75 for critical openness, .68 for reflective skepticism, and .78 for the overall scale. The construct

reliability of the factors were .92 for writing process, .93 for avoidance, and .72 for writing pleasure. The scale was validated by
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confirmatory factor analysis (x2=53.24, df= 40, RMSEA=.040, NFI=.90, NNFI=.96, GF1=.96, AGFI=.93, CFI=.97, IFI=.97, SRMR=
.046).

2.2.3. Reflective Thinking Level Scale

It was determined that the reliability values, test-retest and internal consistency values of the five-point Likert type scale with
16 items and four factors developed by Basol and Evin-Gencel (2013) were above 70 for the overall scale. The scale was
validated by confirmatory factor analysis (x?/df=4.48; GF1=.93; AGFI=.90; NNFI=92; CFI=.93; RMSEA=.07).

2.3. Data Collection and Analysis

Necessary permissions were obtained from the Firat University Social and Human Sciences Scientific Research and Publication
Ethics Committee and the Ministry of National Education for data collection. The voluntary nature of participation was
emphasized during the collection of data. According to the multiple normality analysis performed, the kurtosis and skewness
values were found to be between +1(Tabachnick & Fidell, 2015). In addition, it can be said that the mean, median, peak value,
kurtosis, skewness values are normal according to p-p, g-q, stem-leaf, box and line graphs (Tabachnick & Fidell, 2015).
Accordingly, Cronbach’s Alpha coefficients were found to be over 70%. Correlation analysis was performed and the level of
correlation between endogeny and exogenous variables was calculated. According to Davis (1971), interpretation of the
correlation coefficient (r) is as follows: between .01-.09 there is a negligible relationship; between .10-.29 is a low correlation;
between .30-.49 the relationship is average; .50-.69 demonstrates a strong relationship; and .70 or above means a very strong
relationship. According to Cohen (1988), if the multiple regression coefficient (R2) is less than .0196, then the effect is small; if
.1300=R22.0196 then it is medium; if higher than .2600, then the effect is large (S. Ozsoy & G. Ozsoy, 2013). The correlation
analysis shows that there are strong, medium, and low levels of significant relationships between the variables, indicating that
structural path analysis can be performed. As a result of the structural path analysis, the compatibility of the tested models was
determined using the chi-square (X2), the ratio of chi-square to standard deviation, RMSA, standardized RMR, NFI, NNFI, CF],
GFI and adjusted goodness-of-fit index (AGFI) (Cokluk et al., 2012).

3. FINDINGS

Under this heading, the findings obtained as a result of the analyses are tabulated and interpreted:

Table 2.

Multiple Linear Correlation Results
Scales 1. 1.1. 1.2 1.3. 2 3.
1. ACADEMIC LITERACY 0¥ 72%% BTk 1Mk 20%*
1.1. Academic Disposition 37*FF 0 33%% 58*F 36%*
1.2. Research Process 33%k 39k 30**
1.3. Use of Knowledge 25*% .06
2. CRITICAL THINKING 49**
3. REFLECTIVE THINKING
M 3.74 417 3.64 341 4.04 3.68
Std. deviation 34 39 40 .57 41 40
Skewness .20 -15 .01 .08 -13 .09
Kurtosis -14  -41  -21 -19 -41 -17
Cronbach’s a .70 71 .73 .70 .73 .71

*p<.05, **p<.01

As aresult of the multiple linear correlation analysis, a strong positive and significant relationship was found between academic
literacy and critical thinking (r=.51, p<.01). Likewise, a strong positive correlation was found between academic disposition and
critical thinking (r=.58, p<.01). Positive moderate correlations were found between academic disposition and reflective thinking
(r=.36, p<.01) research process and critical thinking (r=.39, p<.01), research process and reflective thinking (r=.30, p<.01). A
moderately significant positive correlation was found between critical thinking and reflective thinking (r=.49, p<.01). A low
level of positive correlation was found between academic literacy and reflective thinking (r=.28, p<.01). Similarly, a low-level
positive correlation was found between the use of knowledge and critical thinking. However, a negligible relationship was found
between the use of knowledge and reflective thinking.
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Table 3.

Model Fit Extents for Model A
Fit Extents Value Fit
Xz .00 Perfect Fit
X2/sd=1188 .00 Perfect Fit
RMSEA .00 Perfect Fit
Standardized RMR .00 Perfect Fit
NFI 1.00 Perfect Fit
NNFI 1.00 Perfect Fit
CFI 1.00 Perfect Fit
GFI 1.00 Perfect Fit
AGFI 1.00 Perfect Fit

Itis generally preferred that the chi-square value of the model be close to zero. Indeed, the chi-square value of the applied model
was zero (X2 =.00). The fact that the X2/sd ratio is less than 2 at the value of .00 indicates that the model has a perfect fit
(Tabachnick & Fidell, 2001). The RMSA and Standardized RMR values below .05 and at.00 indicate that the model has a perfect
fit. NFI, NNFI, CFI, GFI and AGFI values of 1.00 indicate a perfect fit. Based on the findings, it can be stated that the model has a
good fit. Performing structural regression and path analysis with large samples causes the p value to be significant (Cokluk et
al,, 2012).

RsearchP

RiictveT |=-0.44

UKnwidge

Figure 3. Path analysis for Model A

Academic disposition significantly predicted critical thinking ($=.23) and reflective thinking (8=.16), while critical thinking
significantly predicted reflective thinking ($=.16). The indirect effect of academic disposition on reflective thinking (=.04) is
significant. The research process significantly predicted critical thinking (8=.09) and reflective thinking (8=.14). The indirect
effect of academic disposition on reflective thinking (=.01) is not significant. The research process significantly predicted
critical thinking ($=.19) and reflective thinking ($=.07). The indirect effect of academic disposition on reflective thinking ($=.03)
is significant.

Table 4.

Equations Between Extrinsic Latent Variables for Model A
Structural Equations R?
CritclT = 0.23*AcdmcD + 0.094*RsearchP + 0.19*UKnwldge 12
RflctveT = 0.16*CritclT + 0.16*AcdmcD + 0.14*RsearchP + 0.067*UKnwldge 12
Reduced Form Equations R2
CritclT = 0.23*AcdmcD + 0.094*RsearchP + 0.19*UKnwldge 12
RflctveT = 0.20*AcdmcD + 0.16*RsearchP + 0.097*UKnwldge .10

Academic literacy of teacher candidates, measured by latent variables of academic disposition and knowledge use, explains 12%
of their critical thinking. While the latent variables of academic disposition and use of knowledge explained 10% of reflective
thinking, this rate increased to 12% when critical thinking was added to the predictor.
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Table 5.

Model Fit Extents for Model B
Fit Extents Value Fit
Xz .00 p>.05
X2/sd=1188 .00 Perfect Fit
RMSEA .00 Perfect Fit
Standardized RMR .00 Perfect Fit
NFI 1.00 Perfect Fit
NNFI 1.00 Perfect Fit
CFI 1.00 Perfect Fit
GFI 1.00 Perfect Fit
AGFI 1.00 Perfect Fit

The chi-square value of the model is desirably zero (X2 =.00). The fact that the X2/sd ratio is less than 2 at the value of .00
indicates that the model has a perfect fit (Tabachnick & Fidell, 2001). The RMSA and Standardized RMR values below .05 and at
.00 indicate that the model has a perfect fit. NFI, NNFI, CFI, GFI and AGFI values of 1.00 indicate a perfect fit. Based on the
findings, it can be stated that the model has a good fit.

RsearchP

CriticlT  [==0.46

-15 0.17

UKnwidge

Chi-Square=0.00, df=0, P-value=1.00000, RMSEA=0.000
Figure 4. Path analysis for Model B

Academic disposition significantly predicted critical thinking ($=.23) and reflective thinking ($=.16), while critical thinking
significantly predicted reflective thinking (=.16). The indirect effect of academic disposition on reflective thinking
(B=.04/smal) is significant with medium effect. The research process significantly predicted critical thinking (8=.09/smal) and
reflective thinking (3=.14). The indirect effect of academic disposition on reflective thinking (=.01) significant with negligible
effect size. The research process significantly predicted critical thinking (f=.19/medium) and reflective thinking ($=.07 /small).
The indirect effect of academic disposition on reflective thinking ($=.03) is significant with small effect.

Table 6.

Equations Between Extrinsic Latent Variables for Model B
Structural Equations R?
CritclT = 0.17* RflctveT + 0.19* AcdmcD + 0.068* RsearchP + 0.17*UKnwldge, .14
RflctveT = 0.20*AcdmcD + 0.16*RsearchP + 0.097*UKnwldge .10
Reduced Form Equations R?
CritclT = 0.23*AcdmcD + 0.094*RsearchP + 0.19*UKnwldge 12
RflctveT = 0.20*AcdmcD + 0.16*RsearchP + 0.097*UKnwldge .10

The latent variables of academic disposition and use of knowledge explain 10% of reflective thinking. Academic literacy of
teacher candidates, as measured by latent variables of academic disposition and use of knowledge, explains 12% of their critical
thinking. However, when reflective thinking is added to this equation, it was observed that the rate of prediction increased to
14%.

4. RESULTS, DISCUSSION AND RECOMMENDATIONS

A moderate positive correlation was found between academic disposition, which is a sub-dimension of academic literacy, and
reflective thinking. However, a negligible relationship was found between the use of knowledge and reflective thinking. In
addition, a moderate positive correlation was found between the research process and reflective thinking because organizing
information and activating it during new experiences and research leads to new discoveries. Reflective thinking facilitates and
helps manage these skills successfully. This indicates that reflective thinking supports the functional application of academic
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processes, especially during research and problem-solving. Latent variables, academic disposition and use of knowledge
predicted reflective thinking at low level significance. With the addition of critical thinking to the established equation, the rate
of prediction increased. The effect of critical thinking, which enables the logical and systematic analysis and selection of
information, helped explain this. This shows that critical thinking reinforces the reflective process by adding a logical structure
to how knowledge is processed. It is believed that individuals with high academic literacy tendencies also have high reflective
thinking skills based on the ability to organize their views, thoughts and knowledge from previous experiences and apply them
going forward. This is a natural fit, considering that the processes involved in academic literacy are directly related to these
skills. Therefore, reflective thinking can be seen as both a product and a facilitator of academic literacy. The finding that
academic reflective writing skills of university students develop as a result of the development of their reflective thinking skills
supports this inference (Bowman, 2021). This emphasizes the importance of reflection in strengthening academic writing
competence. It was also found that Turkish language literature teacher candidates developed positive attitudes towards
academic writing after reflective teaching practices (Aydin, 2017). Such practices appear to enhance engagement and
motivation in academic writing tasks. There is also evidence to support the claim that the academic performance of university
students who have good reflective writing skills supersedes that of their peers (Tsingos-Lucas et al., 2017).

There was a strong positive relationship between academic disposition and critical thinking, which is a sub-dimension of
academic literacy, in addition to a moderate positive relationship between the research process and critical thinking. Low
positive correlations were found between the use of knowledge, another sub-dimension of academic literacy, and critical
thinking. Pre-service teachers' academic disposition and use of knowledge explain their critical thinking at alow level. However,
with the addition of reflective thinking to the equation, the effect of the prediction increases to a moderate level. This reinforces
the view that reflective thinking acts as a complementary factor in critical thinking development. It is undeniable that reflective
thinking skills are also effective in the stages of selecting, processing and organizing the information thinking through the filter
of logic and questioning, which are part of critical thinking. In addition, critical thinking based on inquiry and analysis brings
new ideas and discoveries. Hence, both reflective and critical thinking processes are essential for higher-order learning and
knowledge production. All of this helps to explain why such skills are at a higher level in individuals with an academic literacy
disposition. Graduate students are able to learn more easily and successfully apply the given critical thinking techniques and
improve their academic literacy skills during academic literacy education (Islamiyah & Al Fajri, 2020). This finding highlights
the value of incorporating critical thinking skills training into academic literacy programs. A statistically significant strong
relationship was found between pre-service teachers' academic writing skills and their critical thinking disposition (Bayat,
2014). This supports the notion that critical thinking directly contributes to the organization and clarity of academic texts.
Similarly, a low-level positive correlation was found between the knowledge use sub-dimension of academic literacy and critical
thinking. It has been found that the activities carried out during academic literacy education contribute to the critical thinking
skills of teacher candidates (Hamied & Emilia, 2020). This underlines the importance of designing academic literacy instruction
that targets analytical skill development. In support of this, a statistically significant medium-sized positive relationship was
found between teacher candidates' academic literacy and their critical thinking dispositions. (Tirkben & Satilmis, 2022;
Ayyildiz Colak, 2022). Similarly, it has been determined that as the science literacy of science teacher candidates increases, their
critical thinking tendencies also increase statistically (Tekin, Aslan, & Yagiz, 2016). It was concluded that critical thinking skills
should be developed in order for students to write coherently and consistently. (McKinley, 2013). Another finding was that
critical thinking education appeared to increase the writing performance and critical thinking disposition of university students
(Taghinezhad et al,, 2018), and support their academic writing skills (Borglin, 2012; Borglin & Fagerstrom, 2012; Ebadi &
Rahimi 2018; Loo, 2020; Pujiono, 2020; Tahir et al.,, 2020). This reveals the dual benefit of thinking-focused instruction in
fostering both reasoning and writing. However, it has been determined that critical thinking-based activities support scientific
literacy (Suwono et al., 2023). Academic writing is also said to improve critical thinking (Hamied & Emilia, 2020; Tohamba,
2021). In the structural equation modeling conducted between metacognitive writing strategies, critical thinking skills and
academic writing, positive relationships were found between the variables (Teng & Yue, 2023). Another noteworthy
relationship exists between students' critical thinking skills and academic language proficiency (Grosser & Nel, 2013; Wilson,
2016), and academic writing skills (Rahmat et al. 2020). In a study conducted on doctoral students, it was determined that
practices based on reflective thinking affect academic writing skills positively (Pham et al., 2020). This supports the view that
reflection-based approaches are especially valuable in advanced academic contexts.

A significant, positive and moderate relationship was found between critical thinking and reflective thinking. Both models
determined that the prediction rates increase when reflective thinking or critical thinking are added to the equation. Positive
and significant relationships were found between pre-service teachers’ reflective thinking skills and critical thinking skills
(Tekkol & Bozdemir, 2018; A. Gogiis, N. G. Gogls & Bahadir, 2019; Egmir & Ocak, 2020; Erdogan, 2020). Pre-service teachers’
critical thinking skills predict reflective thinking skills at a moderate level (Erdogan, 2020). Based on the results, university
students' critical thinking skills act as a significant predictor of their reflective thinking skills, and reflective thinking skills can
also be a significant predictor of their critical thinking skills (Ghanizadeh, 2017).

Based on the conclusion that academic literacy predicts critical and reflective thinking skills, activities that develop different
thinking skills should be implemented in practices for the development of students’ academic literacy skills. In this context, task-
based and inquiry-oriented approaches gain importance. Similar studies can be conducted on different thinking skills or
metacognitive skills that will be affected by academic literacy. In order to improve academic literacy, problems in the field can
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be identified through action or situational research. And existing methods can also definitely be improved. Such efforts would
contribute directly to producing more autonomous, critical, and reflective learners.
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