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Abstract

:

Critical Thinking is considered a key component of Higher Education that supports graduates’ preparation for the labor market. However, in the field of teacher education more research is needed to support student-teachers with regard to the complexity of schools. It is considered that a teaching practicum can set the stage for the cultivation of Critical Thinking skills and dispositions, as student-teachers have to face real problems and be led to decision-making. The paper presented here describes the curriculum transformation of courses offering theoretical lectures and teaching practicum in the Department of Primary Education, University of Western Macedonia. After focus group discussion with in-service teachers, the Critical Thinking skills and dispositions considered necessary for teacher education were thoroughly described and utilized for the course design. The courses were modified to include a variety of teaching strategies following the direct infusion approach for training in Critical Thinking with the aim of promoting reflective practices for fostering student-teachers’ critical reflection. In this way, they can be empowered regarding their professional development.
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1. The Importance of Critical Thinking in Teacher Education


Teaching pertains to a complex profession, and its effectiveness relies on the multidimensional teaching process, including cognitive, social, and affective goals. Additionally, teachers’ managerial skills regarding the available time and materials can interfere in the teaching process. All these elements are defined and guided by the needs of pupils, who are influenced by factors both inside and outside school settings, such as the class environment and their family background [1]. Teachers should be constantly alert and make decisions; hence, they have to be organized and ready to tackle thorny situations, critical incidents, and problems [2]. This is the reason why student-teachers’ competencies are organized into three major categories. The first category refers to their knowledge, the second to their skills, and the third to their attitudes, that is, the way in which they apply their knowledge and skills [3].



It is widely accepted that 21st-century skills exceed literacy and numeracy and refer to a variety of thinking, creative, metacognitive, problem-solving, and communication skills. These skills do not only define quality learning but they, also, describe the standards of quality teaching. [4]. Considering the current worldwide changes reflected in the school microcosm [5], teachers should be prepared for reforms in the direction of innovative, collaborative, and student-centered teaching practices that foster soft skills and critical thinking in combination with technology [6,7].



Under this rationale, Critical Thinking (CT) should stand as an integral part of teacher education, as it can be a link between teaching and learning while preparing student-teachers for a future career during which they struggle for their pupils to develop the concept as well [8]. Therefore, Higher Education Institutions undertaking the task of teacher education should work in the direction of cultivating CT. To this end, Higher Education can collaborate with the labor market, in our case with in-service teachers, by constructing a learning community [9]. Previous research has suggested that in-service teachers emphasize the need for student-teachers to develop CT skills and dispositions to: (a) tackle critical incidents in classrooms, (b) effectively communicate and interact with pupils’ parents, (c) understand and adapt to the administrative routines of school, and (d) cultivate self-confidence regarding their role and professional identity. In the same study, in-service teachers pointed out the need for student-teachers’ awareness of ill-structured problems which may arise during their practicum and future careers in real working environments [10].



Cultivating CT in Higher Education is perceived as a key point, an antidote to worldwide instability [11] and is pursued and celebrated by labor market representatives. Many universities worldwide proclaim as an important part of their curriculum that their graduates become critical thinkers [12]. This is the point where a paradox arises. Even though policy makers, professors, and stakeholders have reached a consensus regarding the above, CT is not sufficiently developed in Higher Education [13]. Simultaneously, major controversies dominate in the field relating to the way it is taught, namely, the domain-specific or general approach, as well as how it can be assessed [14]. Further, there are other difficulties regarding effective CT integration in Higher Education curricula which are related to (a) students’ attitudes which resist active learning and complex thinking, and (b) professors’ understanding of the concept, its evaluation, and the strategies required for its acquisition [15]. In the field of teacher education, even though CT can stand as a connecting point between Higher Education and schools, in-service teachers’ perceptions of how student-teachers should be trained are not usually taken into account or tend to remain unexplored in contrast to other fields such as business or sales [16]. Nonetheless, their role should be highlighted, as they can contribute by offering practical experience which can be applied in the teaching practicum.



Taking into consideration the aforementioned controversies, this is a theoretical paper describing how student-teachers can be trained for CT in the field of teacher education taking into consideration in-service teachers’ perceptions. More specifically, it aims to analyze the design of courses which include both theoretical lectures and practicum and are offered to student-teachers attending the fifth or seventh semester of their eight-semester studies in the Department of Primary Education of the University of Western Macedonia. In detail, the paper thoroughly describes the way the material and the learning outcomes of the courses were modified in order to include both disciplinary competences as well as the CT skills and dispositions considered as necessary for student-teachers’ practicum and future careers. The course curriculum was modified due to the Department’s participation in the Erasmus+ program Critical Thinking for Successful Jobs (Think4Jobs). The program entails a collaboration between Higher Education Institutions and labor market representatives to bridge the gap between the skills that universities equip students with and those which are requested by stakeholders in the workplace. To this end, the program focuses on the development of CT skills and dispositions to ensure that graduates can be prepared to face the challenging and rapidly changing worldwide working conditions [17]. Ethical approval regarding the Department’s participation in the program was received from the Research Ethics Committee of the University (Reg. No.: 21-2023/25-10-2022).



Instructional Approaches to Critical Thinking


Training student-teachers for CT skills and dispositions is a demanding process that should include practical implementation [18]. Two major views are adopted when it comes to CT teaching and/or training: (a) the generalist view, according to which general CT skills apply to more than one area, and (b) the specifist view, which supports the idea that CT skills are connected to a particular scientific field [19]. These views lead to four different approaches to CT teaching/training. The general approach refers to teaching CT skills and dispositions as a separate unit without reference to the subject matter of each course [20] and regardless of the scientific discipline [14]. In this approach, general issues referring to everyday life can be brought into class discussion. According to [18], teaching CT as an explicit component of the curriculum with emphasis on continuous practice can scaffold students towards its development. Additionally, the general approach can enhance CT transferability [21]. However, this approach is not so popular nowadays, as research suggests that CT presupposes content knowledge of a scientific field [14]. The second approach is infusion, which combines the instruction of a specific subject in combination with CT. In this approach, students are asked to think in the classroom and CT skills and dispositions are made explicit. Additionally, students are trained for particular CT skills (for example evaluation of evidence) and dispositions through activities within the subject matter. Immersion is the third approach which combines the subject matter alongside CT, which is not made explicit. In this case, there is the assumption that well-organized and efficiently designed instruction of the subject matter can train participants for the development of CT skills. Finally, there is the mixed approach which is a combination of the general approach with infusion or immersion. In this approach, there is a separate course or a series of lectures through which CT is taught separately, but students participate in instruction which combines CT and the subject matter of a course [14].



According to research data, explicit instruction of CT, especially when it is combined with opportunities for practice and triggering activities within the subject matter, may offer enhanced results [22,23]. Under this rationale, a recent approach called ‘direct infusion’ is applied. This approach includes the explicit instruction of CT components with examples and then their infusion into the subject matter with activities offering students the opportunity for further practice in the field. During all activities, thinking is modeled and formative assessment is offered to students so that they can be informed about their performance on CT while they simultaneously monitor this process [24].





2. The Courses: Theoretical Lectures and Teaching Practicum


Courses including lectures and practicum were particularly selected for the Think4Jobs program, as they mainly aim at (a) introducing student-teachers to contemporary teaching models regarding the subject matter, and (b) familiarizing them with the teaching process as they design a lesson plan. Further, student-teachers apply this lesson plan in real classroom settings during their practicum in primary schools cooperating with the Department. Therefore, opportunities for further practice are offered to them. The courses last 13 weeks and are organized in two major thematic axes emphasizing both theoretical and practical aspects of the subject matter. In detail, the first five weeks of each course include a three-hour lecture per week aiming at student-teachers acquiring disciplinary competencies in the field focusing on teaching models, as well as class and time management skills. The remaining eight weeks of each course refer to student-teachers’ practicum, and take place both on campus and in primary schools. Student-teachers are assigned a primary school class and choose a particular topic they are going to teach while taking into consideration pupils’ age and the official curriculum of the Ministry of Education. They design and implement a lesson plan on the selected topic and cooperate with a mentor, who supports and guides them during their practicum. Simultaneously, their lesson plan is discussed through critical reflection [25] on campus during class hours with fellow-students in the light of self-assessment and peer feedback [26].



Regarding the reformation of the courses’ curriculum described in this paper, the practicum was considered to set the stage for student-teachers’ training regarding CT, as it includes learning outcomes referring both to disciplinary competencies and CT skills and dispositions. This is the case because the practicum is perceived as a challenging task combining both scientific and pedagogical content knowledge [27] with several ill-structured problems arising during the process. Therefore, student-teachers can be equipped with skills to: (a) organize their teaching process in the appropriate way and (b) support primary school pupils in the direction of fostering CT skills.



On the other hand, embedding CT into the course curriculum and learning outcomes is considered a demanding process taking into consideration the multiple definitions of the concept as well as the diversity of ideas regarding the way it is cultivated and assessed. Therefore, curriculum reformation was followed by the following challenges: (a) explicitly defining and selecting the CT skills and dispositions that are considered essential in teacher education, and (b) utilizing the appropriate teaching strategies to achieve specific learning outcomes [14]. For the first case, in-service teachers’ perceptions highlighted the field. For the second case, the contemporary literature was used to set the stage for the selection of the optimum teaching strategies. Another important challenge and limitation at the same time was associated with time management, as more material is added to the course curriculum while the time available remains the same. In this case, the solution lies in the fruitful collaboration that researchers develop with professors to ensure that the necessary adaptations can be applied with efficient actions and productive activities on campus.



2.1. Design of the Courses


The direct infusion approach of CT teaching/training was adopted for the curriculum reformation in light of the encouraging findings it has offered in the field. Since it combines theory and practice [24,28], this approach is considered to be conducive to the teaching practicum. The first lecture of the semester refers to explicit teaching of CT (first step). Student-teachers are presented with multiple definitions demarcating the concept of CT [29]. Additionally, they are offered a thorough description of its components, that is, skills and dispositions with various general examples to enhance their understanding. The remaining four weeks of the lectures focus on: (a) infusing CT into the course subject matter, and (b) guiding instruction (second and third step). Student-teachers are provided with a handbook of notes, Powerpoint presentations, and supplementary materials from contemporary research findings regarding the disciplinary competencies surrounding the field (see Section 2.3). Through videos, they watch real lessons conducted in primary school settings and are invited to comment on the elements of each lesson as well as to discuss the content of the videos offering explicit argumentation. In detail, they are asked to reflect on the process, evaluate the teaching model presented in the video, and recognize mistakes or inappropriate class and/or time management. Open-ended questions are asked regarding these elements. Namely, the professor asks student-teachers to comment on: (a) the pros and cons of the teaching approach they watch and (b) the model of teaching presented; then, the student-teachers are encouraged to participate in critical discussion regarding the video. The second and third step of the design aim to train student-teachers for specific CT skills such analysis, interpretation, and inference during the critical discussion. Additionally, student-teachers are trained for explanation, systematicity, and evaluation, as they are invited to comment on the advantages and disadvantages and have to focus on specific elements of the teaching process while they express themselves with sound arguments.



When the five theoretical lectures are completed, student-teachers’ practicum initiates. This is the fourth step of the course design, in which they are offered the opportunity to apply and practice the CT skills and dispositions they have acquired and receive corrective feedback. Simultaneously, the practicum is a milestone in student-teachers’ preparation for their future profession [30] with emphasis on real working conditions and the problems that commonly follow.



In general, the first three steps of the design train student-teachers for a theoretical background which should be transferred and applied in the fourth step, i.e., the practicum. The practicum is conducted in primary schools and further discussed on campus with the assistance of other fellow students, the professor’s guidance, and the mentors’ participation. All these agents contribute to offering feedback as part of the courses’ formative assessment. During this phase, the gap between theory and practice is bridged with the application of reflective practice. In detail, student-teachers are invited to review their lesson plans and assess their actions while spotting faults or pitfalls, referring both to teaching the subject matter per se and the way that they manage their class. A notable element related to their practicum is that student-teachers are advised to first test their material and/or experiments at home before they apply them in front of primary school pupils. This requirement is part of their formative assessment and critical reflection development, in the sense that they are offered the opportunity for better preparation and elimination of mistakes as well as for self-monitoring. Professors commonly attempt to model their thinking in the direction of CT by asking open-ended questions such as the following:




	
What factors should I take into consideration during my lesson plan?



	
Which information should I obtain for my class and pupils before I design my lesson plan?



	
How can I manage critical incidents in class?



	
Did the instruction follow my lesson plan or did it deviate from that?









2.2. Teaching Strategies Employed in the Courses


Critical thinking can be cultivated in Higher Education by employing teaching strategies which can support student-teachers in the direction of combining subject matter with CT skills and dispositions. There are several different strategies for CT cultivation, such as problem-based learning [31], Socratic questioning [32], and argumentation [28]. In our case, we selected three strategies (collaborative, authentic, and experiential learning) to actively engage and activate even the most introverted and silent student-teachers in the process of constructing a learning community [33] which supports its members.



Cooperative learning encourages student-teachers to work in groups to achieve a common goal and this is conducted through communicative practices with emphasis on dialogue. In this way, they are offered the opportunity to explore different ideas, combine information for problem solving, reflect on different approaches, brainstorm, and evaluate possible solutions [34]. Therefore, student-teachers are trained for skills such as analyticity and systematicity as well as for dispositions such as cognitive maturity, especially when ill-structured problems are included [35]. In our case, collaborative learning is promoted through organized group discussions with fellow students, the professor, and the mentor during the practicum. These discussions aim at the analysis of critical incidents or the analysis of advantages and disadvantages regarding different teaching models. In this way, a community of practice is constructed through which open-mindedness is fostered.



Authentic learning is another teaching strategy employed to engage students in real-life situations and/or problems by involving higher-order thinking. Student-teachers are asked to reflect on and analyze their solutions as well as to explore their own experiences to utilize and apply knowledge [36] during their practicum. The teaching practicum entails an authentic learning environment where they can practice problem-solving and apply newly acquired content knowledge as well as skills [37]. More importantly for CT, the teaching practicum sets the stage for student-teachers’ training in CT skills and dispositions. For example, they are trained in self-regulation when they have to tackle unexpected events such as pupils’ conflicts, and for self-confidence when they have to support their scientifically grounded decisions.



Experiential learning offers student-teachers the opportunity to experiment and improve their practices, an element which adds to their professional development [38]. This strategy simulates reality, in which decision-making becomes a complex task, information may be lacking, and problems may be solved via multiple solution paths [39]. In our case, student-teachers watch videos from real classrooms which are characterized by three elements: ambiguity, realism, and complexity [39]. These videos include real-life cases in which hints are hidden or must be inferred. As a result, decision-making is hindered in a way that is analogous to reality, where this process is commonly complicated; thus, CT skills and dispositions such as evaluation of available elements and truth-seeking towards the best existing knowledge are promoted.



The combination of these teaching strategies promotes a framework for fostering CT. Because these are student-centered strategies [40], student-teachers are empowered as active participants who make informed decisions regarding their own learning. In this way, the teaching process becomes meaningful and motivates student-teachers to obtain content knowledge as well as CT skills and dispositions. These skills can probably be retained during their professional career, helping to ensure that they are prepared to juggle the demands of the labor market.




2.3. Disciplinary Competencies


The disciplinary competencies included in the courses refer to covering the basic material student-teachers should obtain, such as different models of teaching which facilitate cognitive goals [41]. More skills are encompassed, including time and classroom management, as well as planning, which is considered particularly influential regarding the teaching process [42].



Regarding the three models of teaching taught in the courses, student-teachers are expected to be familiarized with their elements and to reflect on cases where they can apply them according to their pupils’ characteristics. In detail, they should be able to select either teacher- or student-centered approaches after the evaluation of their pupils’ needs and academic performance as well as the subject matter.



The traditional model of teaching. This model refers to the theory of behaviorism, which correlates learning with pupils answering correctly after a specific stimulus. Behaviorism supports the idea that pupils need reinforcement for effective learning and that knowledge, if generalized, can be transferred in common conditions [43]. In this model, pupils are considered passive recipients, while the teacher is the protagonist of the process responsible for transmitting knowledge [44]. This teacher-centered approach of instruction seems to follow a linear organization of the lesson plan according to the following stages: (a) introduction to the new concept; (b) analysis and practice in the new concept; and (c) review of the concept, homework assignment, and evaluation [45]. The behaviorist approach mainly focuses on declarative and procedural knowledge, and specializes in fragmenting the learning outcomes into smaller parts [46]. Student-teachers are invited to consider cases where the traditional model of teaching can be applied. For example, it may be useful when new ideas/concepts are to be introduced or if there is a tight time schedule during the lesson. However, they should be aware of the disadvantages of the model, as it is not aligned with the postmodern approach [47].



The constructivist model of teaching. This model is based on the premise that knowledge cannot be passively acquired; rather, learners should be active and their prior ideas and/or knowledge should be considered. Therefore, learning heavily relies on reconstructing and modifying pre-existing knowledge through social interaction when new tasks appear [48]. In this light, constructivist teachers may utilize teamwork approaches to allow pupils to discuss a problem. They do not interfere during this process [49], acting as facilitators [50]. Following the constructivist model, the phases of instructional design can be modified accordingly: (a) during the analysis process, the content is not fragmented and the interest is placed on pupils’ prior knowledge regardless of whether it is correct or can be characterized as a misconception; (b) in the development process, the constructivist teacher aims at the creation of a student-centered learning environment with collaborative processes and the selection of contemporary strategies such as active and authentic learning. Finally, the evaluation of the teaching process focuses on thinking [51]. Student-teachers are presented with case studies which promote the application of the constructivist model, catering to pupils’ academic performance as well as their socioemotional learning [52].



The inquiry model of teaching. In this model, pupils are familiarized with asking questions, examining, and investigating, promoting their critical ability [53]. They are supported to learn and utilize problem-solving in investigations related to scientific ideas, and teachers guide and support them in this process. Additionally, when pupils are taught with the inquiry model, they comprehend the way scientists produce contemporary scientific ideas, and tend to acquire relevant skills. Through this process, they become responsible for their learning, actively engage in activities, achieve greater knowledge internalization, and increase their motivation. It should be noted that there are variations regarding the nature of inquiry: (a) structured inquiry (teachers provide pupils with the data they need to analyze); (b) guided inquiry (pupils are guided to collect their own data); and (c) open inquiry (pupils decide regarding the data they need and attempt to collect them). These variations are aligned with the procedural element of inquiry; however, inquiry does not necessarily start with well-formulated questions, but may initiate from simple interests or intuition [54]. Student-teachers are invited to reflect on cases where the inquiry model of teaching can be applied and to explicitly support their decisions with evidence while taking into consideration pupils’ skills and readiness. In addition, they should consider the learning outcomes of the subject matter and realize that when adopting this model they may need to invest more time in the educational process in comparison to traditional methods [55].



Organization of a lesson plan. In this unit, student-teachers are acquainted with the components of a lesson plan, a term which refers to either the design of an upcoming lesson or the way the teaching process is generally organized. The importance of a lesson plan as an integral part of the educational process [56] lies in its components, as it includes teachers’ activities such as questions, experiments, use of material, and means alongside pupils’ actions such as discussion with classmates, answers to teachers’ questions, and/or participation in experiments. Student-teachers are familiarized with organizing a lesson plan initiating from realizing pupils’ needs and learning outcomes as well as the appropriate strategies to promote pupils’ engagement and comprehension [57]. Student-teachers are supported in the direction of organizing a lesson plan through activities which promote reflection. For example, they are offered an incomplete lesson plan in terms of time or learning outcomes and are asked to spot the mistakes in it as well as to propose alternative ideas for its improvement. In this way, they are trained regarding CT skills such as systematicity and analyticity.



Class management. Learning outcomes can be accomplished when classrooms are effectively managed to facilitate teaching and learning to promote a non-threatening classroom environment. Student-teachers are required to obtain a set of skills in this direction [58]. In detail, they are trained to safeguard healthy relationships with their pupils as well as among them, cater to the selection of the appropriate strategies in order to facilitate pupils’ learning, set rules, encourage pupils’ motivation and development of social skills, and intervene when behavioral problems arise [59]. Further, they are acquainted with the ideal strategies to promote cooperation in classroom settings and to enable pupils to express their interests and focus on their needs [60] through differentiated instruction [61]. Here, CT skills and dispositions are promoted through student-teachers being led to decision-making while taking into consideration the different variables pertaining to the process. To this end, they are presented with scenarios including pupils’ conflicts and asked to decide on the strategies they need to employ.



Time management. Time management in contemporary classrooms is an important skill, and student-teachers need to be familiarized with time management skills in order to improve their teaching and protect themselves from stress and a possible burnout. Additionally, research suggests that there may be correlations between teachers’ management skills and their class performance, implying that teachers with restricted management skills may exhibit low performance [62]. Teachers commonly organize their lesson plans; however, various incidents such as pupils’ conflicts may obstruct the teaching process, resulting in much time being invested in resolving problems instead of teaching. Nevertheless, the strict school schedule without flexibility is related to administrative needs, and teachers feel pressure to follow it while struggling with the ever-growing pedagogical needs that their pupils have [63]. Student-teachers are taught time management skills in order to juggle these challenging situations while being able to organize their lesson plans with flexibility. In this way, CT skills and dispositions such as self-regulation are promoted.




2.4. Critical Thinking Skills and Dispositions


The courses aim at student-teachers’ training for particular CT skills and dispositions according to the needs of the field of teacher education. To define the needs and decide on the particular CT skills and dispositions that should be targeted, a series of focus groups with in-service teachers participating in the Think4Jobs program were conducted [64]. Their ideas and understanding shed light on the preparation of the student-teachers’ practicum; therefore, a memorandum of understanding between the HE and labor market was compiled with explicit reference to CT skills and dispositions [64].



The memorandum of understanding defined the CT skills, dispositions, and other CT-related components that are considered crucial for future teachers, namely, analysis, interpretation, evaluation, inference, explanation, self-regulation, inquisitiveness, systematicity, analyticity, truth-seeking, open-mindedness, self-confidence, cognitive maturity, flexibility, reflection, and intellectual courage. Table 1 and Table 2 present the specific learning outcomes that were defined for CT skills and dispositions.




2.5. Other Components Related to Critical Thinking


Flexibility. The term ‘flexibility’ applies in student-teachers’ practicum, taking into consideration that unexpected incidents may obstruct the teaching process and, oblige them to deviate from their lesson plan or reorganize it in real-time. Further, flexibility is needed regarding the way that the subject matter is approached. This element implies that teachers’ effectiveness lies in the selection of the appropriate teaching strategy/technique [67] according to theoretical background that they acquire from Higher Education. In a general framework, student-teachers are equipped with the flexibility skill to adjust to the social as well as the technological changes that schools undergo. These may refer to curriculum reformation, classrooms with pupils from multicultural backgrounds, or worldwide instability. Flexibility seems to stand as an invaluable tool that leads to innovative actions, while it can additionally be characterized as a ‘survival value’ for teachers [68]. Therefore, it is a CT component about which student-teachers should be informed and can be trained for while they are designing the learning outcomes of their lesson plans. It can be acquired through reflective practices during and at the end of the teaching practicum while they obtain feedback from their fellow students, the professor, or the mentors.



Reflection. Originating from Dewey’s theory [69] and extending to Schön’s reflection in and on action [70], reflective practice is identified as one of the most important elements of future teachers. Student-teachers should cultivate it, as they will be invited to reflect on their teaching practices and actions during the teaching process as a means of facilitating self-assessment and self-correction [71]. Reflection, as a higher-order skill, seems to define student-teachers’ profession [72], and it can be conducted in a cooperative framework similar to the one applied in the teaching practicum where fellow-students assess each other’s lesson plan. Therefore, a fruitful reflective discussion is organized in classroom settings, with mentors holding an assistive role. Student-teachers are acquainted with the process of collecting evidence and utilizing it to solve problems or make decisions during their practicum [73] by employing strategies of action research, acting as teachers and researchers at the same time [74]. Finally, reflection offers opportunities for development [75], which is an important factor contributing to their well-grounded preparation for the real working environment.



Intellectual courage. This component seems to relate to the disposition of truth-seeking, as an intellectually courageous person is willing to follow the evidence leading to truth even if this entails putting their own interests at stake [76]. In detail, certain ideas are robust and originate from reason even though they seem dangerous. On the other hand, personal beliefs cultivated by social norms may be considered false or problematic [77]. Intellectual courage should be activated when student-teachers decide to defy the ‘status quo’ dictated by society. In our case, student-teachers are invited to reflect on ill-structured problems arising from situations which are complicated or challenging (i.e., bullying incidents). In this way, they can be trained in intellectual courage and become aware of its importance.





3. Discussion and Conclusions


This paper describes the reformation of courses, including theoretical lectures and teaching practicum, in the context of the Erasmus+ Program Think4Jobs, aiming to combine both disciplinary skills and CT skills and dispositions in the direction of preparing student-teachers for their future career. Courses were reformed according to the direct infusion approach of CT teaching/training by combining three models of teaching, class, and time management skills as well as guidance on the design of lesson plans. All the components of the courses are explored through activities in the light of flexibility, reflection, and CT.



The course transformation can be characterized as a teaching intervention which is guided by principles which may be utilized to infuse CT in Higher Education in disciplines other than teacher education:




	(a)

	
The course should be organized with explicit learning outcomes which include disciplinary skills and CT skills and dispositions. Therefore, particular attention should be paid to the course design as well as the teaching strategies that adopted to engage student-teachers in an active way. Emphasis should be placed on student-centered approaches in light of constructivism.




	(b)

	
Activities designed for the course should particularly include goals referring to CT skills and dispositions alongside the subject matter.




	(c)

	
Such kind of interventions need time [78,79] to bring about changes in skills and attitudes. Simultaneously, their continuation should be safeguarded for optimum results.




	(d)

	
Practicum and authentic materials (i.e., real-life videos) should be utilized to ensure that thinking can be modeled and that student-teachers can be offered the opportunity to explore their potential in practice.




	(e)

	
Student-teachers should practice reflective thinking and self-assessment over their teaching practicum in oral group discussion. Preferably, this process should not be assessed according to the course requirements, allowing them to be relaxed in a non-threatening environment.









Another important point is the role of student-teachers’ practicum in the direction of cultivating CT skills and dispositions. The teaching practicum can offer a ‘safe place’ for student-teachers to practice skills related to their profession and simultaneously develop their CT skills and dispositions. The reason for this is that they are invited to transfer their knowledge in a simulation of a working environment with real-life problems and complex decision making [10]. Additionally, considering that the teaching practicum stands as a threshold connecting Higher Education with the labor market, student-teachers’ professional development can be fostered [80] as they are empowered to apply CT skills and dispositions.



Reforming the course curriculum in light of CT skills and dispositions is considered a challenging task; however, it has proven beneficial for contemporary professionals, especially when combined with practice through a teaching practicum. The benefits of a reformation such as the one described in this paper lie in the meticulous organization of the course, taking into consideration in-service teachers’ ideas and the continuous practice of CT and reflection both on campus and during the teaching practicum. More specifically, the opportunity for non-judgmental discussion on campus seems to strengthen student-teachers in acquiring subject matter while at the same time being trained for CT skills and dispositions. Finally, the teaching practicum plays a double role regarding CT. On the one hand, CT functions as a survival kit for student-teachers’ performance during the practicum; on the other hand, multiple opportunities for its development are created. This condition can be supportive for student-teachers in their future careers, where they can be active agents successfully juggling the complex teaching process.



To conclude, the course reformation described in this paper can be potentially applied in Higher Education, as it can facilitate the learning outcomes of different scientific fields regarding the subject matter per se while fostering the cultivation of CT skills and dispositions; moreover, it specifically highlights the challenges to be met.
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	CT Skill
	Importance in the Field of Teacher Education—Learning Outcomes





	Interpretation
	Student-teachers will be able to categorize the subject matter and/or the material that needs to be taught according to its significance, prioritizing their educational choices.



	Analysis
	Student-teachers will be able to analyze the advantages and disadvantages of the teaching models; thus, they will be led to the selection of the appropriate one according to the subject matter they have to teach as well as their pupils’ needs and learning styles.



	Evaluation
	Student-teachers will be able to evaluate their pupils needs during their practicum. Additionally, they will be in the position of assessing the official curriculum of each class and possibly adapt it to their pupils. They will also be able to evaluate their own lesson plans as well as those of their fellow students.



	Inference
	Student-teachers will be able to conclude regarding their teaching choices during their practicum (i.e., desks organization in the classroom, selection of teaching strategies, rule setting).



	Explanation
	Student-teachers will be able to justify their choices with s