
Facilitating pre-service teachers to develop Regulation of Cognition with Learning Management System 

Abstract

The object of the present study is to propose a technologically-based method for developing Regulation of Cognition (RC) among pre-service teachers in a pedagogical problem context. The research intervention was carried out by two groups during a Teaching Training Workshop, based on the IMPROVE instructional method, which was implemented in the Learning Management System (LMS). The first group (N=53) investigated the pedagogical problems with "dual perspectives (teacher and learner), and the other group (N=47) analyzed the same problems from a teacher perspective only. The triangulated research design provided three sets of data of RC (e.g. statements on Metacognitive Awareness Inventory, Educational Data Mining, and observations on actual teaching). The results were indicative of the advantage that was obtained by the dual perspective group (LMS+2P), which has manifested in most components of RC, as compared with the single based intervention (LMS+1P).
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Introduction 

Preparing pre-service teachers with the ability to regulate their cognitive processes in life-long learning and in actual teaching practice has been a long-standing challenge of fundamental educational courses in teaching institutes. Researchers (Weinstein, Acee, & Jung, 2011; Marini & Boruchovitch, 2014) define this challenge as the difficulty of pre-service teachers in achieving  a systematic view of both theory of learning  as it has been expressed by their own experience as college students and strategies of teaching. Practically, pre-service teachers are expected to develop their ability, firstly, by critically examining the correlation between these two aspects while maintaining awareness of their various cognitive processes, and then by planning, setting, and monitoring goals, and finally, by evaluating their learning and pedagogical strategies.
Recent studies (Ayan & Seferoğlu, 2011; Ellis, Bond & Denton, 2012; Gutman, 2017) emphasize that a combination of cognitive learning and teaching strategies is necessary in teachers' practice and education. The more pre-service teachers understand and apply self-regulation strategies in both learning and teaching contexts, the more immediately they will able to attain  expertise in pedagogical problem context (as designing lessons and justifying their decisions while reflecting on this process). Those claims convene the need to adapt intervention methods in order to develop the Regulation of Cognition (RC) strategies. In the current study I examine the effects of the IMPROVE instructive model (Mevarech & Kramarski ,1997) which includes explicit metacognitive questions that are embedded in pedagogical problems. The main goal was to direct pre-service teachers to practice RC strategies of problem solving in learning and teaching contexts. 
1.1 Regulation of Cognition in learning and teaching
Regulations of Cognition involves constructive processes whereby a learner sets a goal of a demanded problem, steps through the solving process, and monitor their own cognition, motivation, and behavior (Pintrich 2000; Zimmereman, 2008). RC in teaching is similar; it is defined as a teacher’s ability to manage a variety of instructional practices, strategies, and methods in order to promote students’ learning (Koehler et al, 2014). Gutman (2012) reveals three main components of RC in teaching: (a) setting and planning a lesson's objectives and tasks as instructional tools, (b) monitoring and regulating of pedagogical instructions and teaching strategies, and (c) evaluating students’ understanding, cognition and implementation. 
The limited ability that currently exists among in-service and pre-service teachers in implementing the above-mentioned elements has led to discussions about the contribution of metacognitive-based training in different environments. For example, Gutman & Genser (2017) suggested implying different metacognitive question-prompt strategies and cognitive scaffolding through a problem-solving process. The others (Xie & Bradshaw 2008) claimed that appropriated intervention for pre-service teachers should be based on pedagogical problem solving that encourages them to merge between their prior knowledge and experience in learning and teaching practice. Such training can assist the actual teaching practice of pre-service teachers in transferring their pedagogical knowledge to both basic cognitive level and high order thinking skills of classroom students as one. 
Other researchers have pointed out that such multiple perspective based training, affords pre-service teachers to deal with the active, student-centered learning ("learner perspective") on the one hand, and to cope with pedagogical decision making ("teacher perspective"): what to teach, how to represent the material, when to change pedagogical plans and strategies, and when to increase effort (Chou, 2016; Gutman, 2017; Yang & Lin. 2016; Kramarski & Michalsky, 2010). Other example was given by Kean et al (2012) who listed a teaching metacognitive method that takes into account and supports a learner's characteristics in the active engagement strategies. This model was implemented in a technologically-based environment and includes six components: (1) setting the stage, (2) explaining to students what to do, (3) modeling what to do for students, (4) guided practice, (5) independent practice, and (6) closure/assessment. In light of the mentioned issues, this study’s effort to present the dual perspective research intervention, which is supported by two explicit instructive methods (single/ dual perspectives) in LMS environment.
1.2 IMPROVE with dual perspective method 

The IMPROVE method (Mevarech & Kramarski ,1997) was designed based on the seven steps that take place during  real-time teaching: Introducing the new concepts; Metacognitive questioning; Practicing; Reviewing; Obtaining mastery; Verification, and Enrichment. In the current study, this model was adopted for the metacognitive oriented stages in order to encourage the dual-perspective in both "students and pedagogical activity". I assume that such a model should be used as an appropriated base for Teaching Training Workshop as RC-oriented milestones by combining the use of learning and teaching strategy and its' reflection. The theoretical concept of this intervention has been based on various empirical insights (i.e. Yang & Lin, 2016; Chou, 2016) who have pointed the significant impact of dual-perspective learning and teaching interventions with different types of self-questioning in real-life simulated environments, on teaching knowledge, strategies and performances.

The assumption of this study is that the LMS+2P group, which analyzes the problem context from both teacher and learner perspectives, will manifest the metacognitive interactivity in overall, and RC in particular, in comparison to a similar single-perspective group who focuses on one of the above perspectives only (teacher perspective). In order to empower both of these research interventions, I adapted the IMPROVE model (Mevarech & Kramarski, 1997) and customized it to fit the single (teacher) or dual (teacher/learner) perspective-based training (see Figure 1). 
All participants from both groups, were first exposed to the overview of the main terms of the IMPROVE model and the research interventions. Then they performed the online task of designing a classroom lesson (see Appendix A). Finally they were exposed to the pedagogical scenarios in the follow way: (a) Introduction of new concepts, objectives and tasks; (b) Monitoring the matching between meta-cognitive questioning to the context, (c) Practicing the meta-cognitive questioning; (d) Reviewing the expected mistakes and cognitive misconceptions of the learners; (e) Obtaining an instructional mastery based on the expected misconceptions; (f) Verifying a comprehension by the meta-cognitive feedback; and (g) Enriching the pedagogical realization of the future experience through reflection (see Appendix B). 

I propose that pre-service teachers who are exposed to the IMPROVE self-questioning by integrating teacher and learner perspectives, will be able to internalize and to transfer RC strategies in both their immediate and their long-term teaching experience, more easily than pre-service teachers who are partially exposed to  the components of such an approach. In general, I argue that the integration of the problem-based learning in a technologically-based environment will enhance RC components (planning, monitoring, evaluating), once all the strategies are represented and pointed out in explicit and diverse formats. The purpose of the study is threefold: (a) to investigate the pre and post intervention statements of RC among the two research groups; (b) to compare the problem solving process of the group based on Educational Data Mining results (i.e. regulated strategies during the 'lesson designing' online task); and (c) to examine the long-term transfer of RC pedagogical context by actual teaching.
2. Method

2.1. Participants

The study involved 100 pre-service teachers (91 females, 9 males) in their first year of teacher education, all of whom participated in a Teaching Training Workshop as part of their curricular obligations, by using Moodle as a Learning Management System (Lim, Yan & Xiong, 2015). During this 28-hour workshop (14 lessons) taking place over the course of one semester, participants were divided into two groups: the first practiced the dual perspective directions (teacher and learner), while the second practiced by LMS with teacher directions only (LMS+2P, LMS+1P). One of the main requirements of the workshop was practicing pedagogical scenarios and solving problems using the instructional steps of the mentioned IMPROVE adapted model. Figure 2 shows the research interventions among the groups. 
2.2. Measures

Three measures were employed to evaluate the Regulation of Cognition through various learning and teaching processes (Lim, Chai & Churchill, 2011): (1) Metacognitive Awareness Inventory (Schraw & Dennison, 1994; Young & Fry, 2008),which was indicative of the self-evaluation made by pre-service teachers with regard to their learning and teaching strategies, and was carried out both before and after the intervention (pre-test/post-test); (2)  Educational Data Mining, which pointed out how students express their regulation during online tasks and evaluated help-seeking patterns as an indicator of RC, and (3) observation on the Regulation of Cognition strategies implementation during "peer education" experiences (viz. Actual Teaching). 

2.2.1 Statements of RC 
A pre/post 38-item Metacognitive Awareness Inventory (MAI) assessed pre-service teachers' statements regarding RC in learning and teaching. The MAI items focused on planning, monitoring, and evaluation in learning and teaching (α = .87, α = .82 respectively). For example, the item on planning  learning: "I know how to set goals to improve my own learning"; planning of teaching: "I know how to guide learners to set goals aimed at  improving their learning", monitoring of learning: "I know how to assess my comprehension of the problem solving process"; monitoring of teaching: "I know how to inspire students to assess their comprehension of the problem solving process"; evaluating of learning: "I know how to reflect on my own comprehension and drawing the conclusions after a problem solving process", evaluating of teaching: "I know how to assist students in reflecting on their comprehension and drawing the conclusions after a problem solving process.". Each item was measured on a 5-point Likert scale ranging from 1 (never) to 5 (always). 

2.2.2 Educational Data Mining of RC  
In order to investigate the immediate impact of RC, I used Educational Data Mining. 

Fernández et al. (2014) specify the follow three steps of the classic EDM process: (a) the pre-processing of the data in order to prepare it for the "trace-logs" algorithms during the learning tasks, (b) extracting useful information from the data, due to the pedagogical aims; (c) a post-processing step which can be carried out to enhance the obtained results or to draw conclusions regarding in accordance with the pedagogical aims. From a general perspective, EDM allows us to discover new knowledge based on students’ usage data. Recent studies in the field of education (Rice & Hung, 2015; Chamizo-Gonzalez et al., 2015, Petropoulou et al., 2010) recognize the growing tendency of implying EDM for evaluating learning processes and strategies or validating conclusions that are gathered using other measures and resources. 

In the current study, I focused on the EDM of Help Seeking patterns during the planning; monitoring and evaluating stages of the online task which required designing a classroom lesson (see Appendix A). This effort is carried out in order to estimate the learning-specific behaviour that takes place throughout the above-mentioned stages, when the pre-service teachers encounter academic difficulties, and entails using resources to acquire the necessary help (Mahasneh, et al., 2012; Cheng, Lianf & Tsai, 2013). The planning phase manifested in the activation of prior strategy knowledge of goal-setting and designs a lesson by using relevant help-files. The monitoring phase demanded the ability to select the appropriate help-files and adapt them for successful performance of the online task. Finally, the evaluating stage required students to justify the prepared product with the available pieces of help-files. I gathered this data using LMS reports (Gutman, 2012) and analysed it based on the frequency of Help Seeking patterns in order to draw conclusions about the engagement of pre-service teacher during each stage of the task and to compare between the research groups. 
2.2.3 Actual teaching as a long-term impact of RC 
The long-term effect of RC was measured as an observation on the actual classroom teaching one year after the research intervention. The observed lesson was analyzed for evidence of setting goals and declaration of objectives, monitoring teaching strategies and expected difficulties, and evaluating learning and teaching strategies (Kohen & Kramarski, 2012). 
Scoring: The scoring scheme of the classroom teaching strategies was based on the model of Fernández-Toro and Furnborough (2014), which summarizes the responses that are deemed to indicate effective and ineffective feedback dialogue. Each type of statement during the lesson was scored on a 1- 4 point scale. Statements which included dual-perspective highlights (learner and teacher focus) received a grade of either 4 (high level of metacognitive arguments) or 3 (high level of cognitive arguments). Items with a single-perspective focus received a score of either 2 (low level of metacognitive arguments) or 1 (low level of cognitive arguments). The total scores for the lesson design ranged from 3-12. The scoring scheme of RC an Actual Teaching assessment is showed in Figure 3.

3. Results

3.1 Statements of RC in learning and teaching 
I performed the repeated measures 2 (testing occasion) X 2 (group) on each of the two measures of RC in learning and teaching. The differential effects on RC in learning and teaching in the two groups (LMS+2P, LMS+1P) were compared. The MANOVA for the pre-test indicated that before the research intervention no significant differences in RC between the two groups existed: F(3, 96) = 1.03, p > 0.5, partial = 0.031 and F(3, 96) = 1.33, p > 0.5, partial  = 0.040 in learning and in teaching respectively. However, the post-test showed significant differences in RC in learning between the groups: F(3, 93) = 4.51, p <0.01, partial = 0.127 and in RC in teaching: F(3, 93) = 5.3, p < 0.01, partial = 0.146. The results indicate significant differences between the groups at the end of the research intervention in planning of learning (F(1, 95) = 6.68, p < 0.05, partial = 0.066); in monitoring of learning and teaching ( F(1, 95) = 8.72, p < 0.01, partial = 0.084; F(1, 95) = 10.30, p < 0.01, partial = 0.098 respectively)  and in evaluating of learning and teaching ( F(1, 95) = 6.29, p < 0.05; partial = 0.62, F(1, 95) = 12.34, p < 0.001 partial = 0.115 respectively). However, no significant interaction effect exists between the two groups with respect to planning of teaching: F(1, 95) = 2.82, p > 0.05, partial = 0.029. Table 1 presents the means and standard deviations for RC in teaching by testing occasion (pre- and post-test) and group (LMS+2P; LMS+ 1P).

3.2 EDM of RC in learning 
Educational Data Mining of RC in learning in the different research groups was compared by a One-way ANOVA test. The dependent variables were Help-Seeking patterns (HS) during the planning, monitoring and evaluating stages of the online task. The independent variable was the research groups (LMS+2P; LMS+1P). 
The One-way ANOVA test results indicated significant differences between the groups for Help-Using during the planning, and the evaluating stages:  F(1,75) = 3.29, p < .01; F(1,75) = 4.62, p < .01, with the significant advantage to the LMS+2P group. However, no difference emerged during the monitoring stage: F(1,75) = 1.06, p > .05 Table 2 presents the means and standard deviations for Help Seeking during the planning, monitoring and evaluating stages of the online task.
3.3 Actual teaching as a Long-term effect of RC in teaching 
The long-term effect of RC in teaching in different research settings was compared using a MANOVA test. The one-way simultaneous MANOVA test results indicate significant differences between the groups for RC in teaching in general: F(6,93) = 7.90, p <.001, = 0.34. 

The pre-test ANOVA indicated no difference between the research groups in RC in teaching components: planning and goal setting strategies F(1,98) = 1.99, p > .05, = 0.02,  monitoring the teaching strategies: F(6,93) = 2.45, p >.05, = 0.02, and evaluating the teaching experience: F(1,52) = 3.45, p >.05, = 0.34. The post-test ANOVA results indicate that pre-service teachers in the LMS+2P group significantly outperform their peers in the LMS+1P group in planning and goal setting strategies F(1,52) = 26.97, p < .001, = 0.216;  monitoring the teaching strategies: F(6,93) = 25.22, p < .001, = 0.205; and evaluating the teaching experience: F(1,52) =18.48, p < .001, = 0.159. Table 3 presents the means and standard deviations for RC in teaching by testing occasion (pre- and post-test) and group (LMS+2P; LMS+ 1P).

4. Discussion

The study examined the effect of pre-service teacher RC over the use of LMS with pedagogical problems. As hypothesized, the IMPROVE model which is designed to support dual-perspective view, helped to develop the most components of RC strategies among pre-service teachers, as compared to the single-perspective group. The outcomes shed light on new aspects of metacognitive model implementation into the LMS. Furthermore, I discuss the possible reasons for significant and insignificant differences in RC components between the two groups and provide a suggestion for the IMPROVE model into LMS environments.   
Planning strategy in learning and teaching 

Planning strategies involve selecting an approach and allocating resources to complete a task or reach a goal related to background information (Dignath & Büttner, 2008; Ellos et al., 2012). In this study I have measured planning strategies as an ability to declare, explain and reflect upon specific learning or pedagogical objectives and instructions, before performing the online learning task and actual teaching, reporting, and declaring about it. The outcomes of the LMS+2P group showed the significant advantage in planning strategies, as compared to the LMS+1P in all measures, except the statements of the RC in teaching. I suggest possible explanations for these findings.   

According to Stürmer et al., (2012) and Brouwer (2010), successful development and implementation of planning strategies in learning is based upon explicit metacognitive training, requiring students to apply newly learned material in new contexts. In this study, both research groups were exposed to such training in semi-similar environments but with the different research interventions, which allowed them to report about the planning strategies of teaching in similar ways without any significant differences between them. Planning strategies of teaching, which has usually been conveyed by long-term reflective activities (e.g., actual teaching in different pedagogical situations), is less expected to be differentiated in the immediate effect by the statements. This argument clarifies the data that our study's participants manifested planning strategies in teaching as measured by long-term effects in teaching practice only, although lack of planning strategies in teaching were manifest as an immediate effect.    

Monitoring strategy in learning and teaching 

Monitoring strategies in learning are defined as tracking learners’ activities and outcomes, which are a prerequisite for awareness and reflection (Rodríguez-Triana et al., 2016). Monitoring learners’ performance aims to make trends, patterns, or changes available to stakeholders. 

The results of this study showed significant differences between the groups in monitoring strategies in learning and teaching as statements and as pedagogical strategy during actual teaching, in favor of the LMS+2P. In contrast, the EDM which has emerged as a part of the intervention procedure didn't indicate a disparity between the groups in help-seeking patterns during the online task. This finding falls in line with Hadwin et al. (2007), who concluded that the monitoring strategy can be revealed in a different way according to the research instrument which has measured this matter. While the questionnaires provide information about the learners’ reports of their learning strategies, they fail to capture the dynamic and adaptive nature of those processes, unlike the computerized data which can indicate  the students' involvement in learning, knowledge-building, and problem-solving tasks.  In order to validate this interpretation, further research is suggested in order to investigate Educational Data Mining as a part of additional technology-based environments more deeply for monitoring strategies among pre-service teachers.
Evaluating strategy in learning and teaching 

Evaluating strategy in this study refers to the reflection processes of pre-service teachers on their learning and teaching processes and products (Ayan & Seferoğlu, 2011). The results of this study revealed significant differences in favor of the LMS+2P in evaluating strategy of learning and teaching in all measures. It seems the pre-service teachers' evaluating processes of learning by teaching, which repeatedly practices the learning and teaching perspectives, embed a deeper awareness and reflective ability in a pedagogical context. This was especially revealed in the evaluation of the actual teaching, which demands the high order learning and the real time pedagogical abilities. Our findings conform to the accepted conclusion that evaluating processes in learning and teaching are part of the four inductive and deductive general strategies (Pintrich, 2002; Arpaci, Bardacki, 2015). I maintain that pre-service teachers, who internalize the importance of such types of strategies, which have been supported extensively in explicit model with metacognitive prompts and scaffoldings, succeed in assimilating and applying high level learning and teaching. 
Practical implications, future research, and limitations

This study offers potential contributions to both practical and theoretical aspects. On the practical level, this research examines immediate and long-term effects of metacognitive instructional methods in respect to dual/ single perspectives in the technological learning environments. 

In so doing, it enhances our knowledge of metacognitive prompts in the teaching education and their impact upon immediate and delayed learning and teaching strategies. On the theoretical level, this study offers important insights on learners' and teachers' perspectives in pedagogical training. Based on our conclusions, I suggest conducting future studies to expand and explore these issues among pre-service teachers using different metacognitive interventions. Additionally, our suggestion is to increase the theoretical knowledge about the EDM methods (whose lack in the research field is noticeable) as a research instrument. In particular, the conducting of the inquiry study, which focuses on the help-seeking and help-using patterns over the learning tasks, is recommended and important. 
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Table 1: 

Means and SD of statements of RC in learning and RC in teaching by groups
	
	
	LMS + 2P group

(N=53)
	LMS+1P group

(N=47)

	
	
	Pre
	Post
	Pre
	Post

	RC in learning
	Planning

	
	M
	4.08
	4.25
	3.89
	3.86

	
	SD
	58
	45
	65
	59

	
	
	
	

	
	
	
	

	
	Monitoring
	

	
	M
	3.91
	3.85
	3.73
	3.71

	
	SD
	65
	74
	75
	74

	
	
	
	

	
	Evaluating
	

	
	M
	3.77
	3.67
	3.58
	3.43

	
	SD
	63
	64
	60
	72

	
	
	
	

	RC in teaching
	Planning
	

	
	M
	4.42
	4.25
	4.23
	4.28

	
	SD
	49
	50
	53
	41

	
	
	
	

	
	Monitoring
	

	
	M
	4.27
	4.07
	4.13
	4.22

	
	SD
	48
	44
	59
	62

	
	
	
	

	
	Evaluating
	

	
	M
	4.18
	3.83
	4
	3.97

	
	SD
	54
	62
	57
	52

	
	
	
	


Table 2: 

Means and SD of Help-seeking patterns during online learning task stages (planning, monitoring, evaluating) by groups 
	
	LMS + 2P
(N=53)
	LMS+1P

(N=47)

	Planning
	M
	8.23
	7.70

	
	SD
	2.8
	3.76

	
	
	

	Monitoring
	M
	5.70
	3.55

	
	SD
	3.62
	2.89

	
	
	

	Evaluating
	M
	5.94
	6.51

	
	SD
	3.71
	4.25



	


Table 3: 

Means and SD of RC as an actual teaching, by groups

	
	LMS + 2P group

(N=53)

	LMS+1P group

(N=47)

	
	Pre
	Post
	Pre
	Post

	Planning 

	M

SD
	1.31

610.
	3.06

1.06
	1.53

1.00
	1.94

1.09

	
	
	

	Monitoring 
	

	M

SD
	1.47

0.82
	2.75

1.23
	1.74

0.92
	1.64

0.94

	
	
	

	Evaluating 
	

	M

SD
	2.32

1.00
	3.02

1.00
	1.96

0.95
	2.25

1.16

	
	
	


Figure 1: 
IMPROVE model and its' teacher learner perspectives implementation
	IMPROVE model- general instructions
	Teacher’s  perspective
	Learner’s  perspective

	Introduce new concepts, objectives and tasks
	Following the lesson in the "Smoking Damages" topic, which you have designed in the previous unit, Please introduce learners to the main objectives of this lesson and the expected tasks. 
	Explain in your own words the main objectives of the lesson in the "Smoking Damages" topic and the expected tasks. Add to the teachers' introduction.

	Monitor the correlation between meta-cognitive questioning to the context
	Formulate meta-cognitive questions based on the presented multimedia clip. Refer those questions to the learners. 
	Explain in your own words the relationship between the elements that appeared in the clip, and the demanded questions. Which turning points of this clip can serve as a basis for the answer? Propose some changes to the teachers' questions.

	Practice the meta-cognitive questioning
	Ask the questions based on the presented multimedia clip and refer it to the learners.
	Answer the questions represented by the teacher. Explain in your own words the relationship between the elements that appeared in the clip and the answers you have given. 

	Review the expected mistakes and cognitive misconceptions of the learners
	Which wrong responses to this question might be given by learners? What could be the reason/s for those misconceptions?


	Formulate various responses to this question. Which responses are right and which are wrong? What is the reason for the wrong responses and misconceptions?

	Obtain an instructional mastery based on the expected misconceptions
	Propose appropriate instructions that might assist learners to cope with the misconceptions.
	Express your opinion on the teachers' instruction. Might it be helpful to the learner in coping with the misconception?

	Verify  comprehension through the meta-cognitive feedback
	Provide metacognitive feedback to the learner that might assist learners in monitoring their thinking process.
	Express your opinion on the teachers' feedback. Might it assist learners to monitor their thinking process?

	Enrich the pedagogical realization for the future experience by reflection
	Describe and evaluate the pedagogical process you have gone through. Draw the conclusions of your teaching using IMPROVE model.
	Describe and evaluate the process which you have been through. Draw the conclusions of your learning using IMPROVE model.


Figure 2: 
The research interventions in LMS+2P and LMS+1P groups
	Research group
	LMS+2P

(teacher and learner perspectives)
	LMS+1P

(teacher perspective)

	Lesson 1 
	Introduction to the course, overview to the LMS, pre-test of RC 

	Lesson 2 
	Overview to the IMPROVE model implementation for learning and teaching goals (learning/ teaching perspectives)
	Overview to the IMPROVE model implementation for teaching goals (teaching perspectives)

	Lesson 3


	Overview to the main terms: RC in learning and in teaching, teaching objectives, learning goals, metacognitive questions, expected mistakes and misconceptions, metacognitive feedbacks. 

Performing the online task (designing a classroom lesson).
	Overview to the main terms: RC in teaching, metacognitive questions, expected mistakes and misconceptions, metacognitive feedbacks. Performing the online task (designing a classroom lesson).

	Lessons 4-5

Step 1 of the IMPROVE (I)
	Introduce new concepts, objectives and tasks by directed teachers' and learners' perspectives.
	Introduce new concepts, objectives and tasks by directed teachers' perspective.

	Lessons 6-7

Steps 2-3 of the IMPROVE (MP)
	Monitor the matching between meta-cognitive questioning to the context and Practice it by directed teachers' and learners' perspectives.
	Monitor the matching between meta-cognitive questioning to the context and Practice it by directed teachers' perspective.

	Lessons 8-9

Steps 4-5 of the IMPROVE (RO) 
	Review the expected mistakes and cognitive misconceptions and Obtain instructional mastery by directed teachers' and learners' perspectives.
	Review the expected mistakes and cognitive misconceptions and Obtain instructional mastery by directed teachers' perspective.

	Lessons 10-11

Step 6 of the IMPROVE (V)
	Verify comprehension by the meta-cognitive feedback by directed teachers' and learners' perspectives.
	Verify comprehension by the meta-cognitive feedback by directed teachers' perspective.

	Lesson 12-13

Step 7 of the IMPROVE (E)
	Enrich the pedagogical realization for future experience by the reflection feedback through directed teachers' and learners' perspectives.
	Enrich the pedagogical realization for future experience through the reflection feedback by directed teachers' perspective.

	Lesson 14 
	Course summary, post-test of RC

	After one year 
	Actual teaching in a classroom (Long term effect)


Figure 3: 
The scoring scheme of RC an Actual Teaching assessment
	Evaluating learning and teaching strategies
	Monitoring strategies and an expected difficulties
	Setting goals
	Level

	1 point- no/ raw declaration of evaluating teaching strategies  
	1 point- no/ raw declaration of expected difficulties and their monitoring  
	1 point- no/ raw goals' setting and declaration  of objectives   
	Theoretical low level - 1P

	2 points- evaluating  of teaching strategy only
	2 points- expected difficulties and their monitoring  with a declaration of teacher's focal point only
	2 points- matter objectives with declaration of teacher's focal point only
	Conceptual low level - 2P

	3 points- general teaching and declaration of learners' expected strategies at the end of the lesson  without highlighting the conceptual long-term transfer and benefits  
	3 points- general expected difficulties and their solution with declaration of a combination of the teacher's and learners' focal points 
	3 points- general operative objectives with declaration of combined teacher's and learners' focal points 
	Theoretical high level - 3P

	4 points- detailed and coherent teaching with declaration of learners' expected strategies including  highlighting of conceptual long-term transfer 
	4 points- detailed and coherent expected difficulties and their solution with declaration of teacher's and learners' combined focal points
	4 points- detailed and coherent operative objectives with a declaration of teacher's and learners' combined focal points 
	Conceptual high level - 4P


Appendix A: Sample screen of online task: designing a classroom lesson with the assistance of help files (Planning stage, both perspectives)
[image: image1.png]Please design a classroom lesson on

| the topic "Damages of smoking" with (% @ @ @ @ @ @ @ @ @

respect to the previously presented

i materials. Please describe the learning
targets, activities, materials, demanded
strategies, and explain your consideration |
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iYou can use the demanded instructional
files,which is presented.by life-lines &}

| for a different steps of this task.

How o define the Active Learning Targets?
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Type here





Appendix B: Sample screen of pedagogical scenario by using the IMPROVE model (Monitoring stage, Teacher perspective)
[image: image2.png]Monitoring stage

Listen to the following section regarding the damages
of smoking. Formulafe meta-cognitive questions

{ based on the presented multimedia clip and refer

1 the learner to them.

{ Type here

Learner







