	[bookmark: _GoBack]Algorithm 1: Teacher's Overall Performance Evaluation (TPS)

	1. Initialization:
1.1. Equip the classroom with IoT equipment to capture the required data
1.2. Retrieve the academic calendar
1.3. Retrieve the weekly classes schedule
1.4. Utilizing the fingerprint system to identify the teacher identity

2. Calculating teacher performance
Function CTP SUM (1A, 1B, 1C);
    Input: 1A, 1B, 1C  
    // 1A= Job Performance, 1B= Personality Traits, 1C= Relationships 
    Output: Teacher Performance Score TPS (1A, 1B, 1C)  

2.1. First: Job Performance
Function 1A (LS, ACS, CS, WTS, EFS, SMS, SES, CFS, TAS, PMS, SLS, AFS);
    Input: LS, ACS, CS, WTS, EFS, SMS, SES, CFS, TAS, PMS, SLS, AFS
    // LS= Language Score, ACS= Activities Score, CS= Cognitive Development Score, WTS= Working_Time Score, EFS= Educational_Foundations Score
    //SMS= Scientific_Material Score, SES= Students_Evaluation Score, CFS= Curriculum_Followup Score, TAS= Teaching_Aids Score, PMS= Presenting and Managing Score
    // SLS= Students_Level Score, AFS= Assignments_Followup Score 
    Output: Job Performance Score JPS(1A)
 
2.1.1. Commitment to using standard language (LS)
Function LS SUM (TS, PL, T, Asi, R, WL, G);
    Input: TS, PL, T, Asi, R, WL, G
    // TS= Teacher's Spoken Language, PL= Preparing Lessons, T= Tests, Asi= Assignments, R= Reports, WL= Written Language, G= Guidelines
    Output: Teacher Language Score TLS(LS)
    Retrieve PL, T, Asi, R, G from Madrasati Platform;
    Tracking the written language on the board and the presentation using a Camera (WL)
    Retrieving the saved written language (WL)
    Capturing the teacher spoken language using the microphone (TS)
    IoT_Processing (WL, G);
    Computer Vision Processing (WL, G);
    Speech Processing (TS);
    Text Processing (PL, T, Asi, R, G);
    LS=  LS * 6 / 72;
    Return LS;
endfunction LS;
    
2.1.2. Commitment to organizing the school activities (ACS)
Function ACS SUM (BAR, AAR, SAR, PAR, ScAR, IAR);
    Input: BAR, AAR, SAR, PAR, ScAR, IAR
     // BAR= Broadcast Activity Reports, AAR= Assignments Activity Reports, SAR= School activity reports,
     //PAR= Press activity Reports, ScAR= Scouting activity reports, IAR= Intellectual Activity Reports 
    Output: Teacher Activities Score (ACS)
    Retrieve BAR, AAR, SAR, PAR, ScAR, IAR from NOOR System;
    Big Data Processing (BAR, AAR, SAR, PAR, ScAR, IAR);
    ACS= ACS * 5 / 72;
    Return ACS;
endfunction ACS;

2.1.3. Cognitive Development (CS)
Function CS SUM(RRM, AES, PS, DP);
    Input: RRM, AES, PS, DP
     // RRM= Reading Related Materials, AES= Attending Educational Seminars, PS= Participating in the organized Seminars, DP= Developing the Performance
    Output: Teacher Cognitive Development Score (CS)
    Retrieve AES, PS from FARIS System;
    Retrieve RRM, DP from Madrasati System;
    Big Data Processing (RRM, AES, PS, DP);
    CS= CS * 5 / 72;
    Return CS;
endfunction CS;

2.1.4. Adhering to work hours  (WTS)
Function WTS SUM(EAR, CCT, VP, TF);
    Input: EAR, CCT, VP, TF
     // EAR= Employee Attendance Record, CCT= Commitment to classes time, VP= Vacations and Permissions, TF= Teacher's Fingerprint
    Output: Teacher Commitment to Working_Time Score (WTS)
    Retrieve EAR, TF from HUDURI Application;
    Retrieve VP from FARIS System;
    Retrieve CCT from NOOR System;
    Retrieve CCT from Madrasati Platform;
    IoT Processing (EAR, CCT, TF);
    Text Processing (VP);
    Computer Vision Processing (TF);
    WTS= WTS * 7 / 72;
    Return WTS;
endfunction WTS;

2.1.5. Educational_Foundations (EFS)
Function EFS SUM(CO, SO, EO);
    Input: CO, SO, EO
     // CO= Cognitive Objectives, So= Skill Objectives, EO= Emotional Objectives 
    Output: Teacher Educational_Foundations Score (EFS) 
    Retrieve CO, SO, EO from Madrasati Platform;
    Text Processing (CO, SO, EO);
    EFS= EFS * 7 / 72;
    Return EFS;
endfunction EFS;

2.1.6. Scientific_Material (SMS)
Function SMS SUM(MTP, ERP, LE, II, ACC, LMO, OWQ, DSR);
    Input: MTP, ERP, LE, II, ACC, LMO, OWQ, DSR
     // MTP= Methods of Teaching and Presenting, ERP= Educational resources and procedural methods, LE= Lessons Examples, II= Introducing Information
     //ACC= Assignments Checking and Correcting, LMO= Lesson Methods and Objectives, OWQ= Oral and Written Questions, DSR= Documenting resources and references
    Output: Teacher Scientific_Material Score (SMS)
    Retrieve MTP, ERP, LE, II, ACC, LMO, OWQ, DSR from Madrasati Platform;
    Tracking the Methods of Teaching and Presenting using a Camera (MTP)
    Retrieving the saved data (MTP)
    Capturing the Oral Questions using the microphone (OWQ) 
    Computer Vision Processing (MTP);
    Speech Processing (OWQ);
    Text Processing (II, ACC, LMO, OWQ, DSR);
    IoT Processing (MTP, ERP, LE);
    SMS= SMS * 7 / 72;
    Return SMS;
endfunction SMS;

2.1.7. Students_Evaluation (SES)
Function SES SUM (SFR, AHW, RL, SD, IU, OWQC, STG);
    Input: SFR, AHW, RL, SD, IU, OWQC, STG
     //SFR= Student Follow-up Record,AHW= Additional HW, RL= Remedial Lessons, SD= Skills DevelopmentIU= Incentives Utilizing, OWQC= Checking Oral and Written Questions, STG= Students Total Grades 
    Output: Students_Evaluation Score (SES)
    Retrieve SFR, RL, SD, STG from NOOR System;
    Retrieve SFR, AHW, IU, OWQC, STG from Madrasati Platform;
    Big Data Processing (SFR, RL, SD, IU, OWQC, STG);
    Text Processing (AHW);
    SES= SES * 7 / 72;
    Return SES;
endfunction SES;
    
2.1.8. Curriculum_Followup (CFS)
Function CFS SUM(DST, CSTP);
    Input: DST, CSTP
     // DST= Distribution of Subject Topics, CSTP= Comparing the Studied Topics with the Plan
    Output: Curriculum_Followup Score (CFS)
    Retrieve the annual distribution of courses from Ktpy website;
    Retrieve DST, CSTP from Madrasati Platform;  
    Big Data Processing (DST, CSTP);
    CFS= CFS * 4 / 72;
    Return CFS;
endfunction CFS;

2.1.9. Teaching_Aids (TAS)
Function TAS SUM(BO, WCC, EFI, PB, UT, ULL);
    Input: BO, WCC, EFI, PB, UT, ULL
     // BO= Blackboard Organizing, WCC= Written Content Clarity, EFI= Error-Free Information, PB= Preserving the Books, UT= Utilizing Tools, ULL= Utilizing Laboratories and Library
    Output: Teacher Teaching_Aids Score (TAS)    
    Retrieve BO, WCC, EFI from Smart Board Memory;
    Retrieve EFI, UT, ULL from Madrasati Platform;
    IoT Processing (BO, WCC, EFI, PB, UT);
    Big Data Processing (ULL);
    Text Processing (EFI);
    TAS= TAS * 4 / 72;
    Return TAS;
endfunction TAS;

2.1.10. Presenting and Managing (PMS)
Function PMS SUM(TM, SIP, SA);
    Input: TM, SIP, SA
     // TM= Teaching Method, SIP= Students Interaction and Participation, SA= Seats Arrangements 
    Output: Teacher Presenting and Managing Score (PMS)
    Retrieve TM, SIP, SA from Madrasati Platform;
    IoT Processing (TM, SIP, SA);
    Computer Vision Processing (TIM, SIP, SA);
    Speech Processing (SIP);
    PMS= PMS * 5 / 72;
    Return PMS;
endfunction PMS;

2.1.11. Students_Level (SLS)
Function SLS SUM (EWY, CF, MFE, ESP, CSE);
    Input: EWY, CF, MFE, ESP, CSE
     // EWY= Examining the Work of the Year, CF= Classrooms Visiting, MFE= Monthly and Final Exams, ESP= Evaluating student's projects  , CSE= Conducting Short Exams
    Output: Students_Level Score (SLS)
    Retrieve EWY, CF, MFE from NOOR System;
    Retrieve MFE, CSE from Madrasati Platform; 
    Big Data Processing (EWY, MFE, ESP, CSE);
    IoT Processing (CF);
    SLS= SLS * 10 / 72;
    Return SLS;
endfunction SLS;

2.1.12. Assignments_Followup (AFS)
Function AFS SUM(WWS, EWS, WPF, EPF, CAS, OA, AQQ, LSEF, AC, SLM, UIs, PBs);
    Input: WWS, EWS, WPF, EPF, CAS, OA, AQQ, LSEF, AC, SLM, UIs, PBs
     // WWS= Written Workbooks, EWS= Electronic Workbooks, WPF= Written Project Files, EPF= Electronic Project Files, CAS= Comprehensiveness of Assignments, OA= Objectives Achieving 
     //AQQ= Assignments Quality and Quantity, LSEF= Linguistic and Scientific Errors Free, AC= Assignments Correcting, SLM= Students Learning from their Mistakes 
     //UIs= Using incentives, PBs= Preserving the Books
    Output: Students Assignments_Followup Score (AFS) 
    Retrieve WWS, EWS, WPF, EPF, CAS, OA, AQQ, LSEF, AC, SLM, UIs, PBs from Madrasati Platform;
    Text Processing (WWS, EWS, WPF, EPF, LSEF);
    AFS= AFS * 5 / 72;
    Return AFS;
endfunction AFS;
    1A= 1A * 72 / 100;
    Return 1A;
endfunction 1A;
    
2.2. Second: Personality Traits  
Function 1B SUM(GBS1, EAS, DAS, GBS2);
    Input: GBS1, EAS, DAS, GBS2
    // GBS1= General_Behaviour Score, EAS= Evaluation of Accountability Score, DAS= Acceptance of managerial guidance Score, GBS2= Good_Behaving Score
    Output: Personality Traits Score PTS (1B) 
    
2.2.1. General_Behaviour (GBS1)
Function GBS1 SUM (CA, MB, ERI, MGP, ISCT);
    Input: CA, MB, ERI, MGP, ISCT
     // CA= Clothing Appearance, MB= Monitoring Behavior, ERI= Enforce Regulatory Instructions, MGP= Maintaining Groupe Prayers, ISCT= Interaction with Society's Culture and Traditions
    Output: Teacher General_Behaviour Score (GBS1)  
    Retrieve CA, MB, ERI, MGP, ISCT from NOOR System;
    IoT Processing (CA, MB, ERI, MGP, ISCT);
    GBS1= GBS1 * 4 / 16;
    Return GBS1;
endfunction GBS1;
    
2.2.2. Evaluation of Accountability (EAS)
Function EAS SUM (PPS, OSA, MSE, CED, ST, AT, POI, SSW, IWT, CSP);
    Input: PPS, OSA, MSE, CED, ST, AT, POI, SSW, IWT, CSP 
     // PPS= Positive Participation in Schedule, OSA= Organizing School Activities, MSE= Maintaining School Equipment, CED= Commitment to Exam Dates, ST= Suggestions about the Topics 
     //AT= Assigned Tasks, POI= Preparation and Organization Integration, SSW= Managing Students’ Workbooks, IWT= Investing Work Time, CSP= Cooperation with Stakeholders and Parents
    Output: Evaluation of accountability Score (EAS)  
    Retrieve PPS, OSA, MSE, CED, ST, AT, POI, SSW, IWT, CSP from NOOR System;
    IoT Processing (PPS, OSA, MSE, CED, ST, AT, POI, SSW, IWT, CSP);
    EAS= EAS * 4 / 16;
    Return EAS;
endfunction EAS;
   
2.2.3. Acceptance of managerial guidance  (DAS)
Function DAS SUM(RID, IDLP, AC2, PITAD);
    Input: RID, IDLP, AC2, PITAD
     // RID= Respond to and Implement Directives, IDLP= Impact of Directives on the Level of Performance
     //AC2= Accept Criticism, PITAD= Positive Interaction with Technical and Administrative Directions
    Output: Teacher's acceptance of managerial guidance Score (DAS)   
    Retrieve RID, IDLP, AC2, PITAD from NOOR System;
    IoT Processing (RID, IDLP, AC2, PITAD);
    DAS= DAS * 4 / 16;
    Return DAS;
endfunction DAS;

2.2.4. Good_Behaving (GBS2)
Function GBS2 SUM(DCS, DCSP, DRI);
    Input: DCS, DCSP, DRI
     // DCS= Dealing with Colleagues, DCSP= Dealing with Students and Parents, DRI= Dealing with regulations and instructions
    Output: Teacher Good_Behaving Score (GBS2)
    Retrieve DCS, DCSP, DRI from NOOR System;
    IoT Processing (DCS, DCSP, DRI);
    GBS2= GBS2 * 4 / 16;
    Return GBS2;
endfunction GBS2;
    1B= 1B * 16 / 100;
    Return 1B;
endfunction 1B;
    
2.3. Third: Relationships
Function 1C SUM(RPS, RCS, RPSS);
    Input: RPS, RCS, RPSS
    // RPS= Relationships_with_Principals Score, RCS= Relationships_with_Colleagues Score, RPSS= Relationships_with_Parents_and_Students Score
    Output: Relationships Score RS (1C) 

2.3.1. Relationships_with_principals (RPS)
Function RPS SUM (CSS, DSS, ISS, EMR);
    Input: CSS, DSS, ISS, EMR
     // CSS= Cooperating with Supervisors, DSS= Discussing with Supervisors, ISS= Interacting with Supervisors, EMR= Encouraging Mutual Respect
    Output: Teacher Relationships_with_Principals Score (RPS)
    Retrieve CSS, DSS, ISS, EMR from NOOR System;
    Big Data Processing (CSS, DSS, ISS, EMR);
    RLS= RLS * 4 / 12;
    Return RLS;
endfunction RLS;

3.3.2. Relationships_with_Colleagues (RCS)
Function RCS SUM (TR, IR);
    Input: TR, IR
     // TR= Type of Relationship, IR= Impact of Relationship
    Output: Teacher Relationships_with_Colleagues Score (RCS)
    Retrieve TR, IR from NOOR System;
    IoT Processing (TR, IR);
    RCS= RCS * 4 / 12;
    Return RCS;
endfunction RCS;

3.3.3. Relationships_with_Colleagues (RPSS)
Function RPSS SUM(SFR2, PVR, SSAL, SABR, RPCM, ARP);
    Input: SFR2, PVR, SSAL, SABR, RPCM, ARP
     // SFR2= Student Follow-up Record, PVR= Parents Visiting Records, SSAL= Sharing of Students Academic Levels, SABR= Student Academic and Behavioral Reports 
     //RPCM= Reports of Parent Council Meetings, ARP= Attention for the Relationship with Parents
    Output: Teacher Relationships_with_Parents_and_Students Score (RPSS)
    Retrieve SFR2, PVR, SSAL, SABR, RPCM, ARP from NOOR System;
    IoT Processing (SFR2, PVR, SSAL, SABR, RPCM, ARP);
    RPSS= RPSS * 4 / 12;
    Return RPSS;
endfunction RPSS;
    1C= 1C * 12 / 100;
    Return 1C;
endfunction 1C;
CTP= CTP * 100 / 100;    
Return CTP;
endfunction CTP;
…………………………………………………………………………………………………………………………………..
Function Computer_Vision ()
{  Image Acquisition ()
    {  Use Hardware such camera, interface, computer 
        Get Images and videos
        Use Software
    };
    Image Processing ()
    {   Use Software
         Segmentation
         Filtering
    };
    Features Extraction ()
    {   Texture
         Color
         Morphology
    };
    Pattern Recognition ();
    Decision Making Rules ();
}
endfunction Computer_Vision;

Function Speech_Processing ()
{  Speech capturing ();
    Frame Blocking ();
    Feature Extraction ();
    Audio to text converting ();
    Pattern Matching ();
    NLP ()
    { Tokenization ();
        Lexical Analysis ();
        Syntactic Analysis ();
        Semantic Analysis ();
        Pragmatic Analysis ();
        Knowledge Discovering ();    
    };
}
endfunction Speech_Processing;

Function Text_Processing ()
{      Tokenization ();
        Lexical Analysis ();
        Syntactic Analysis ();
        Semantic Analysis ();
        Pragmatic Analysis ();
        Knowledge Discovering ();   
}
endfunction Text_Processing;

Function IoT_Processing ()
{      Data Ingestion ()
       {  Sensors
           Actuators
        };
    Data Transmission ();
    Data Processing ()
        {  If  Data complex
            Then
            Go to Computer_Vision_Processing () // to identify the required objects
            Else
            Check the input data ()  
        };
Data Visualization ();
Data Analysis and Prediction ();
}
endfunction IoT_Processing;

Function Searching_Processing ()
{  Define Objective (); 
    Gather Preprocessed Data ();
    Choose Appropriate Model ();
    Model Training (); 
    Evaluate and Refine ();
    Test and Validate ();
    Deploy and Iterate ();  
}
endfunction Searching_Processing;

Function Big_Data_Processing ()
{  Data Collection ();
    Data Preprocessing ()
    {    Data Integration
          Data Cleaning
          Data Reduction 
          Data Transformation 
    };
    Data Storage ();
    Data Processing ();
    Explore and Visualize Data ()
    {  Data Matching
        Relationships Examining 
    };
    Data Mining and Analyzing ()
    {  Clustering Analysis 
        Regression Analysis 
        Association Analysis
    };  
    Generate Results and Optimize ()
    {   Utilize an appropriate Method
    };
    Validate Results ()
    {   Review
         Testing
    };
    Decision Making ();   
}
endfunction Big_Data_Processing; 


Table A3. An overall algorithm of the proposed system

	Algorithm 2: Evaluate the 1.10 element: Teacher Proficiency in presenting lessons and managing the classroom

	1. Initialization:

1.1. Equip the classroom with IoT equipment to capture the required data
1.2. Retrieve the academic calendar
1.3. Retrieve the weekly classes schedule
1.4. Utilizing the fingerprint system to identify the teacher identity
    
    Function PMS SUM (TM, SIP, SA) 
{
    Input: TM, SIP, SA
     // TM= Teaching Method, SIP= Students Interaction and Participation, SA= Seats Arrangements
     
    Output: Teacher Presenting and Managing Score (PMS)
    
    Retrieve TM, SIP, SA from Madrasati Platform;
    
2. Evaluate the 1.10.1 element: Teaching Method 
    Function TM (TM)
    {
    Retrieve TM from Madrasati Platform;  
    IoT_Processing (TM);
    TM= TM * 1.7 / 5;
    Return TM;
    }
    endfunction TM;
    
3. Evaluate the 1.10.2 element: Students Interaction and Participation in Lessons 
    Function SIP SUM (SSs, CW, BL, UT, SCS)
    {
    Input: SSs, CW, BL, UT, SCS
    // SSs= Student's Participations, CW= Collaborative Work, BL= Body Language
    // UT= Use the Textbook, SCS= Sitting on Classroom Seats 
     
    Output: Students Interaction and Participation in Lessons SIP

3.1. Students' Participations    
Function SSs SUM (ST, SD, SQ)
    {
    // ST= Number of Participation's, SD= Participation's Duration, SQ= Participation's Quality
    {
    Computer_Vision_Processing (ST);
    IoT_Processing (ST);
    ST= ST * 0.11 / 0.34;
    Return ST;
    IoT_Processing (SD);
    SD= SD * 0.11 / 0.34;
    Return SD;
    Speech_Processing (SQ);
    SQ= SQ * 0.11 / 0.34;
    Return SQ;
    }
    SSs= SSs * 0.34 /1.7;
    Return SSs;
    endfunction SSs;
    }
    
3.2. Collaborative Work
    Function CW SUM (OSC, GI)
    {
    // OSC= Organizing Seats in the Classroom, GI= Group Interaction
    {
    Computer_Vision_Processing (OSC);
    OSC= OSC * 0.17 / 0.34;
    Return OSC;
    Computer_Vision_Processing (GI);
    IoT_Processing (GI);
    GI= GI * 0.17 / 0.34;
    Return GI;
    }
    CW= CW * 0.34 /1.7;
    Return CW;
    endfunction CW;
    }
3.3. Body Language
Function BL SUM (FO, CA, ED)
    {   // FO= Focusing (Eye Movement), CA= Calmness (body movement, bullying), ED= Eating and Drinking `
    {
    Computer_Vision_Processing (FO);
    FO= FO * 0.11 / 0.34;
    Return FO;
    Computer_Vision_Processing (CA);
    CA= CA * 0.11 / 0.34;
    Return CA;
    Computer_Vision_Processing (ED);
    ED= ED * 0.11 / 0.34;
    Return ED;
    }
    BL= BL * 0.34 /1.7;
    Return BL;
    endfunction BL;
    }
    
3.4. Use the Textbook 
    Function UT SUM (NTT, DUT)
    {    // NTT= Number of Times the Textbook is Used, DUT= Duration of Use of the Textbook
    {
    Computer_Vision_Processing (NTT);
    IoT_Processing (NTT);
    NTT= NTT * 0.17 / 0.34;
    Return NTT;
    IoT_Processing (DUT);
    DUT= DUT * 0.17 / 0.34;
    Return DUT;
    }
    UT= UT * 0.34 /1.7;
    Return UT;
    endfunction UT;
    }

3.5. Sitting on Classroom Seats     
Function SCS SUM (FO, CA, ED)
    {     // ATT= Attendance, NoP= Number of Permissions, PD= Permissions's Duration 
    {
    Retrieve ATT from NOOR system;
    Computer_Vision_Processing (ATT);
    ATT= ATT * 0.11 / 0.34;
    Return ATT;
    Computer_Vision_Processing (NoP);
    IoT_Processing (NoP);
    NoP= NoP * 0.11 / 0.34;
    Return NoP;
    IoT_Processing (PD);
    PD= PD * 0.11 / 0.34;
    Return PD;
    }
    SCS= SCS * 0.34 /1.7;
    Return SCS;
    endfunction BL;
    }
    SIP= SIP * 1.7 / 5;
    Return SIP;
    }
    endfunction SIP
    
4. Evalaute the 1.10.3 element: Seats Arrangements 
    Function SAs (SA)
    {
    Retrieve SA from Madrasati Platform;  
    IoT_Processing (SA);
    SA= SA * 1.5 / 5;
    Return SA;
    }    
    endfunction SA;
    PMS= PMS * 5 / 72;
    Return PMS;
}
endfunction PMS;


Table A4. Algorithm of the element under study
