


Embedding   Embedding  eEducational cComputer- games Games into lessons Lessons – illuminating that integration.	Comment by מחבר: We shortened the title a bit
O.  o.k. 
Keywords: mathematics learning, computer- games, lesson plan, methodology 
[bookmark: _Toc494712578]Literature Rreview
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Integration ofng computer- games into learning,lessons has previously have already been described in the literature. When students uUse of se these gamesm has potential, the advantages can be for students’ learning outcomes and motivation. Concerning motivation for learning mathematics, rFor example, research has found that esearch had found that interacting with those computer games can be more beneficial more than pencil-and-paper practice exercises in terms of improving students’ motivation for learning mathematics (Ke, 2008).; Additionally, exposure touse of computer- games can rise increase students’ sense of self-efficacy, and improve their attitudes toward learning, even afterand these impacts persist after the actual time of playing the game  (Riconscente, 2013). IOther educational nfluences  computer games, on learning, also   describedsuch as.    Playing a game in the domain of fractions in along a number-l line, (Riconscente, 2013); Playing  an arithmetic-based computer- game that contains reflective features (Pareto et al., 2011); Or and practice in using a proportional reasoning game, have all been found to contribute to students’ knowledge (Vrugte et al., 2015), had all contributed to student’s knowledge in the game , and even to the explicit knowledge they gain consequently (Vrugte et al., 2015).	Comment by מחבר: Maybe be more specific here: in the literature on education in the computer age – or something like that.
O. I prefer not	Comment by מחבר: O. ?? 
I prefer without this word

As forSome researches studies have that took into accountinvestigated broader wider learning considerations. For example, ,   research that compared comparing use of computer- gamess usage in three different conditions: cooperatively within the a game, competitively along withwithin a game, or in a non-game condition. It was found that the first two conditions using the a game, were more useful beneficial for learning  compared tothan the third non-game condition (Ke & Grabowski, 2007). In oOther research found that, learning of preliminary algebraic thinking in using a computer- game held along with a short class discussion, led to improved  users’ learning improvement (Van den Heuvel-Panhuizen, Kolovou & Robitzsch, 2013). In light of thisthese findings, it seems that examining further examination of the the learning use of educational computer games in a widerbroad context is needed.	Comment by מחבר: o. clear ˅	Comment by מחבר: This could be made clearer; in what way exactly do the findings show the need for a broad context?


The notion concept of  Instrumental orchestration describes teachers usinge an artifact in the lesson, during a specific task. Drijvers et al. (2013) had define the different various orchestrations teachers can perform when working with computer/(s) while conducting a lesson in a computer lab during a lesson. Eight orchestrations describe the teacher’s’ work with a the whole class and five describe his their work with one student or with a pair of students.	Comment by מחבר: o. clear ˅
maybe: "concept of  orchestration" 
From In terms of lesson goals perspective, teacher's’ actions in during the lesson cannot be separated from his their students’ learning prossesprocess. Ttherefore, description of teacher's’ orchestrations performed in during the lesson, should be represented alongside his their students’' level of thinking.
In the Israeli educational system, students’dentifying the levels of thinking, in the Israeli educational system, is done by dividing themis differentiated into four levels. Two of these describes the lower levels of thinking (Knowing and Recognizing;/ Algorithmic thinking) and two describes the higher levels of thinking (Procedurale thinking/ ; Open search and Reasoning). AltThough there is no specific definition for a High Level order of Thinking (HLoT), there are some characteristics to describe it (Resnick, 1987): 	Comment by מחבר: Is there a reference for this?
O. In Hebrew 	Comment by מחבר: The phrase and acronym used in Resnick, 1987 is
Higher Order Thinking (HOT)
Please verify.
· HLoT is non- algorithmic. 	Comment by מחבר: Seems these should all be HOT
O. you right!!! I am very grateful!
· HLoT is characterized by complexity and uncertainty about the way to reach the solution.
· HLoT requires the learner for to make judgments, and undertake interpretation, and self-regulation.
[bookmark: _Toc494712584][bookmark: _Toc494712585]The current study – Research aims and questions 
The aim of the research:  to suggest a methodological tool that allows tracesing teaching deed behaviors in during a lessons integrating that integrates mathematical computer games. 	Comment by מחבר: Does this mean ‘assessment of’?
O. No. giving information for several reasons 
Research question: How can mathematics's teachers in primary schools, whit who have no previous experience using mathematics computer games,, integrateing math compute- gamesthese games into during the lessons?    	Comment by מחבר: o. clear ˅
[bookmark: _Toc494712590]Methodology 
The research participants in the research were 18 primary school mathematics teachers in primary-school, that who participated in a professional development course during 2018. As part of the course requirements, the teachers were asked to plan a lesson that embeds use of computer- games usage and to implement it the lesson in their classes. During the professional development course meetings, the teachersy shared their experiences. All teacher's’ reports were documented by a camera and transcribed, to provide a supplemental description tosupplement the written report each teacher submitted, that which includes included a lesson plan of the lesson and a reflective description. 	Comment by מחבר: In Israel?
Analyzing Analysis of the lessons were was done by using a lesson fluency pictures. This tool was developed to give an elaborated description of teacher's’ actions along during with all parts of the lesson parts. It allows for consideration of various aspects of the lesson, such as orchestrations, sequence, participants, level of thinking, and the artifacts in use. The Instrumental Orchestration orchestration describes the specific teaching actions the teacher does performs during the lesson., sSequence - giveprovides a chronological description to of the activities in a lesson. The participant circle- describes a distinctiondifferentiates  between different various interactions in during the lesson, such as teacher-student class interaction, teacher-student interaction, or students working without teachers’' help or guidance. A complementary description will give a portrays of the level of thought thinking that characterizes the activity,     and tthe specific artifact in use, and especiallyand gives a particularly  detailed description of the use actions that enacted embedwith the computer- game(s) into the lesson.               	Comment by מחבר: Is there a reference for this? Or did the author develop this method?
O. This article would be the first! 	Comment by מחבר: Should this say ‘participant circle’ as below?

O. Probably it would be better to delete below: ‘participant circle’
	Comment by מחבר: Should the list above also say 'instrumental orchestration'?
Are there different types of orchestrations considered?
	Comment by מחבר: Why is this repeated? Is one supposed to be teacher interactions with the whole class and the second with individual students or a pair (as described re Figure 1)?

Teacher-student interaction; teacher-class interaction?
O. you right!!!
	Comment by מחבר: Individually and/or together? Are there student-student interactions and non-interactive lessons?
O. probably there are.
 But since what I'm focusing on is teacher actions I differentiate students non guided actions from the others actions/ 	Comment by מחבר: Hera- 
Tow complementary descriptions:
LoT
Artifacts – and specifically computer   

Preliminary Rresults and Discussion
 Ffigure 1    display thes three lesson fluency pictures, of three different teachers. All three lessons, took place in a computer lab. The teaching action sequence, reflected alongs in the horizontal axis, shows the order of actions as it introduces from the  in the picture, from the beginning of the lesson at - the left-hand side of the picture side throughtill the end of the lesson, on the right-hand side. The placement of the oval shapes along the vertical place axis of each oval shape in the picture represents the level of thinking that characterizes the activity. The different type of outline of around the oval shapes gives information about the participants in the activity. The The double outline signifies the actions of a teacher working with a whole class;, the single outline signifies teacher interactions with a single student or with a pairone or two students;, and the oval dotted outline shape represents student/(s) working by themselves, without teacher guidance. 
The arrows mark describesindicate the connections between the use of the computer game-use with and the nearby lesson sections, among them, the higher-order thinking tasks. 	Comment by מחבר: What is meant by 'nearby lesson sections'?
Other aspects of the lesson?
O. NO. Those parts of the lesson that before and after using the game 	Comment by מחבר: Here the term higher-order thinking is used; Seems it should be used above too, as marked.
[bookmark: _Toc494712599]
[image: ]
Ffigure 1a: Bracha's lesson 
[image: ]
  נועה fFigure 1b: Noaa's lesson 

[image: ]
Ffigure 1c: Sigal’'s lesson 

Comparison ofng the lessons show shows that the time during which the in the lesson that teachers used the computer- games in the lessons (indicated by the shaded shapeovals), are differed. The orchestration the teacher implementeds while using the games also changes varies between:- Guide &and Explain of the game content (G&E);, Technical Demonstration (TD) of using the game;, Gaming (G)–, which refers to students playing in the game by themselves; and, or Concept Clarifying (CC), which refers to clarification- of mathematical concepts by using, with the game.	Comment by מחבר: Perhaps this should go with the description of the axes and types of ovals.
Also, what do P, L, C&D, F&C, D&C, and SaW represent?

O. I have no place for this (1000 words)
Guid and Explain- from Drijvers methodology 
This research has makes several contributions. The Its methodological contribution is- putting the succinct description of lessons, which enables comparison between them description succinctly allows to compare them. The Its conceptual contribution is an expansion on- by expanding Drijvers et al. (2013) conceptualization, since in that the features of the game (feedback), age of students’ age (primary school), and the learning environment (a class with an overhead projector), allow for new orchestrations. The research also as  makes a practical contribution  by enabling too. It enables the instructional community to follow different layers of a lesson’s layers, when planning and implementing it.  	Comment by מחבר: This isn't quite clear; what is the connection between features of the game and (feedback)?
O. for the community of research that clear. Thanks' 	Comment by מחבר: This is the first time this term is used (at least in this passage). Does it refer to the computer lab?
O. No . This is an extension on lab environment.  	Comment by מחבר: What are the new orchestrations? 
O. No need for clarification 	Comment by מחבר: It is not clear what is meant by following different layers. Does this refer to the pictures?

O. what abut - aspects???
    
[bookmark: _GoBack]References
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