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KOMPJUTERSKI (NE)POTPOMOGNUTA NASTAVA INFORMATIKE

COMPUTER EDUCATION WITH(OUT) COMPUTER SUPPORT

Nedim Mašić, Energoinvest, d.d.- Sarajevo

nedim.masic@energoinvest.com
Sadržaj – U ovom radu je prikazano upoređivanje postignutog uspjeha u osnovnoj informatičkoj obuci (uvod i osnovi informatike, operativni sistemi, tekst procesori, tablični kalkulatori) i to: 

1. Nastava informatike koja uopće nije računarski potpomognuta

2. Nastava informatike koja se obavlja na računarima, ali bez pomoćnih programa i projektora

3. Nastava informatike koja se obavlja na računarima, sa projektorom, ali bez pomoćnih programa

4. Nastava informatike koja se obavlja na računarima, sa projektorom i pomoćnim programima
Statistički je obrađen veliki broj polaznika tokom niza godina, a nastava se izvodila po metodologiji kursa opće namjene ne ograničavajući se posebno ni na jedan Operativni sistem niti program posebno, tako da postoje podaci za Operativne sisteme (Windows, Linux, Mac OS) nevezano za verziju,3 tekst procesora i 2 tablična kalkulatora.

Abstract - This paper discusses comparing of education score in basic computer education (Introduction and basics, Operation Systems, text processors and spreadsheets) with different methods:

1. Computer education without computer support

2. Computer education on computers, but without projector and accessories programs
3. Computer education on computers, with projector but without accessories programs
4. Computer education on computers, with projector and accessories programs
This is statistic review of huge number of students in long period. Lectures were basic and general, without favoring of any Operation Systems, text processors and spreadsheets. 3 Operating System (Windows, Linux and Mac Os), 3 text processors and 2 spreadsheets were reviewed. Most reviewed courses lasted 72 school hours, 4 months, 2 times 2 school hours weekly.  

I. INTRODUCTION 

I lectured “Basic rules in Informatics” course in primary school “Edhem Mulabdić” in 1994/1995 and 1996/1997 school year. 
In period 1995 – 1997 I lectured Informatics (Computer) Courses in Taibah International (Education Center) on Macintosh Computers.

In period 2000 – 2008 I (and 2 other professors) lectured Informatics Courses in IsANEH Center (Education Center). All professors, including myself, lectured basis on same plans, books and manuscripts .
I also lectured Computer Courses in MMCC (Business and Education Center) in period 2002 – 2003
 In period 2005 – 2008 I (and 2 other professors) also lectured Computer Courses in ENERGOINVEST. 
In this paper I will detail describe these Courses, and statistically [4] compare it!  
II. PRIMARY SCHOOL

I lectured “Basic rules in Informatics” course in primary school “Edhem Mulabdić” in 1994/1995 and 1996/1997 school year. I have teaching 8 classes in 1994/1995 and 10 classes in 1995/1996 school year. Every class had 35 – 37 pupils. That means 280 pupils in 2 year and 70 pupils in one school year. Every class had lecture one school hour per week. That means 280 pupils had 70 school hours (for whole two-year course), and 70 pupils had 35 school hours (for half – one year course). School had 2 PC Computer (none for pupils), and none projector. I brought my laptop few times, but only for viewing. 
Resume: I lectured that pupils without computers, I have only blackboard and chalk. Final results are shown in Table 1. Graph is on Figure 1. School plan for that basic computer education include Introduction and basics, Operation Systems (DOS) and Introduction to developing (organigrams). Results are between 1 (bad) and 5 (excellent). 
Table 1 – Results from Primary School

	Mark (Evaluation)
	No Of pupils

	Excellent 5
	94

	Very good 4
	125

	Good 3
	112

	Sufficient 2
	17

	Insufficient 1
	3
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Figure 1 – Graph for Primary School

Average mark is 3.83

These results are significant, but not comparable with other results in this paper, because later courses include graphic Operating Systems (Windows like), text processors and spreadsheets. DOS is Command line Operating System. Second reason is test. Testing was only theoretical (not practical on Computer).

III. TAIBAH CENTER

In period 1995 – 1997 I lectured Informatics (Computer) Courses in Taibah International (Education Center). Introduction, MacOS 7, Word 5.5 for Mac and Excel 5.5 for Mac were main chapter. 
All courses lectured on 10 computers Macintosh Quadra 605, without any projector, but with auxiliaries programs. That auxiliaries programs was indented for learning basic routine like using mouse, desktop etc. Vendor of these programs were Macintosh, and that programs were part of Operating System.
  One students work on each computer. I wrote on blackboard. I also wrote books and manuscripts for that courses (not only for that courses, because my 3 books were published [1] [2] [3]).
 Twelve groups contains 10 students was listen courses. Many of them were examined. These courses lasted 84 school hours, 10 months, 2 times 1 school hours weekly. 

Every student was examined in 4 examine:

· Introduction

· MacOS
· Word for Mac
· Excel for Mac
Introduction was examined theoretically (Every students must wrote 25 answers). All other exams were practically. 

Results are shown in table 2. These results are significant, and comparable with other results in this paper. Graph is on Figure 2! Calculation of every topic (average) is shown in last row, as well as total average.

Table 2 – Results for Taibah
	Mark (Evaluation)
	No Of pupils

	
	Introdu​ction
	MacOs
	Word for Mac
	Excel for Mac

	Excellent 5
	99
	102
	101
	94

	Very good 4
	11
	8
	9
	14

	Good 3
	3
	3
	2
	7

	Insufficient 1
	3
	2
	2
	3

	Don't perform
	4
	5
	6
	6

	
	120
	120
	120
	124

	TOTAL AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE

	4,60
	4,63
	4,65
	4,63
	4,48
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Figure 2 – Graph for Taibah
IV. ISANEH CENTER

In period 2000 – 2008 I (and 2 other professors) lectured Informatics (Computer) Courses in IsANEH Center (Education Center). All professors, including myself, lectured basis on same plans, books and manuscripts (I am author for all above mentioned papers). 

Introduction, Windows 98SE, Word 97 and Excel 97 were main chapter in period 2000-2001. Thirty-one groups contains 10 students was listen courses. Many of them were examined. These courses lasted 72 school hours, 4 months, 2 times 2 school hours weekly. 

Introduction, Windows 98SE, Word 2000 and Excel 2000 were main chapter in period 2001-2003. Fifty-two groups contains 10 students was listen courses. Many of them were examined. These courses lasted 72 school hours, 4 months, 2 times 2 school hours weekly. 

Introduction, Windows XP, Word 2000 and Excel 2000 were main chapter in period 2003-2005. Forty-one groups contains 12 students was listen courses. Many of them were examined. These courses lasted 72 school hours, 4 months, 2 times 2 school hours weekly. 

Introduction, Windows XPSP2 (Linux), Word 2003 (Open Office Writer) and Excel 2003 (Open Office Calc) were main chapter in period 2005-2007. Forty-two groups contains 12 students was listen courses. Five groups was listening Linux line course. Many of them were examined. These courses lasted 72 school hours, 4 months, 2 times 2 school hours weekly. 

All courses lectured on 5 computers (6 computers in period 2003 – 2007), without any projector! Two students work on each computer. I wrote on blackboard. I also wrote books and manuscripts for those courses. After 2003 year I installed software “Netop Remote Control” in education version. That software enables teacher replications of his screen to pupil’s computers. Effect is much better then use of projector. 

Every student was examined in 5 examine:

· Introduction

· Windows or Linux

· WordPad and Paint (GIMP)

· Word (Open Office Writer)

· Excel (Open Office Calc)

Introduction was examined theoretically (Every students must wrote 25 answers). All other exams were practically. 

Results for first 31 groups are shown in table 3. These results are significant and comparable with other results in this paper. Graph is on Figure 3! 

Table 3 – Result for 31 groups in IsANEH

	Mark (Evaluation)
	No Of pupils

	
	Introduction
	Windows
	WordPad and Paint
	Word
	Excel

	Excellent 5
	232
	195
	244
	229
	193

	Very good 4
	44
	62
	33
	51
	51

	Good 3
	12
	27
	12
	10
	35

	Insufficient 1
	6
	9
	3
	2
	11

	Don't perform
	5
	6
	7
	7
	9

	
	299
	299
	299
	299
	299

	TOTAL AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE

	4,54
	4,63
	4,41
	4,68
	4,64
	4,33
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Figure 3 – Graph for table 3
Results for next 52 groups are shown in table 4. These results are significant and comparable with other results.
Table 4 – Results for 52 groups in IsANEH

	Mark (Evaluation)
	No Of pupils

	
	Introduction
	Windows
	WordPad and Paint
	Word
	Excel

	Excellent 5
	388
	334
	417
	398
	346

	Very good 4
	74
	98
	56
	79
	77

	Good 3
	31
	54
	22
	16
	59

	Insufficient 1
	9
	15
	6
	7
	15

	Don't perform
	6
	7
	7
	8
	11

	
	508
	508
	508
	508
	508

	TOTAL AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE

	4,56
	4,61
	4,42
	4,70
	4,66
	4,41


Results for next 41 groups are shown in table 5. These results are significant and comparable with other results in this paper. Graph is on Figure 5!

Table 5 – Result for 41 groups in IsANEH

	Mark (Evaluation)
	No Of pupils

	
	Introduction
	Windows
	WordPad and Paint
	Word
	Excel

	Excellent 5
	364
	325
	399
	376
	321

	Very good 4
	71
	83
	51
	71
	69

	Good 3
	27
	49
	15
	16
	63

	Insufficient 1
	9
	12
	4
	6
	13

	Don't perform
	6
	8
	8
	8
	11

	
	477
	477
	477
	477
	477

	TOTAL AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE

	4,57
	4,61
	4,45
	4,73
	4,67
	4,39
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Figure 5 – Graph for table 5
At least, but not at last, results for last 42 groups are shown in table 6 and 7. Graph is on Figure 6 and 7!

Table 6 – Results for last 37 Windows groups in IsANEH
	Mark (Evaluation)
	No Of pupils

	
	Introduction
	Windows
	WordPad and Paint
	Word
	Excel

	Excellent 5
	328
	305
	367
	346
	291

	Very good 4
	75
	89
	53
	74
	72

	Good 3
	26
	33
	12
	11
	63

	Insufficient 1
	7
	8
	3
	4
	9

	Don't perform
	5
	6
	6
	6
	6

	
	441
	441
	441
	441
	441

	TOTAL AVERAGE
	AV.
	AV.
	AV.
	AV.
	AV.

	4,59
	4,60
	4,52
	4,74
	4,67
	4,41
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Figure 6 – Graph for table 6
Table 7 - Results for 5 Linux groups in IsANEH (with NetOp)
	Mark (Evaluation)
	No Of pupils

	
	Introduction
	Linux OS
	Simple text and GIMP
	Open Office Writer
	Open Office Calc

	Excellent 5
	45
	32
	44
	43
	44

	Very good 4
	7
	2
	6
	9
	7

	Good 3
	3
	20
	5
	3
	2

	Insufficient 1
	1
	2
	1
	1
	2

	Don't perform
	1
	1
	1
	1
	2

	
	57
	57
	57
	57
	57

	TOTAL AVERAGE
	AV.
	AV.
	AV.
	AV.
	AV.

	4,51
	4,63
	4,05
	4,58
	4,74
	4,53
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Figure 7 – Graph for table 7 (Linux)

V. MMCC

In period 2002 – 2003 I also lectured Informatics (Computer) Courses in MMCC (Business and Education Center). 

Windows XP, Word XP and Excel XP were main chapter in that period. Three groups contains 10 students was listen courses (my lecture). Many of them were examined. These courses lasted only 30 school hours, 3 weeks, 5 times 2 school hours weekly (every workday). 

All courses lectured on 10 computers, with projector! One students work on each computer. I wrote on blackboard. There is none additional software for education. None student was excellent.  

Results for those 3 groups are shown in table 8. These results are significant and comparable with other results in this paper. Graph is on Figure 9!

Table 8 – results for 3 groups in MMCC (30 school hour’s course)

	Mark (Evaluation)
	

	
	Windows
	Word
	Excel

	Excellent 5
	0
	0
	0

	Very good 4
	7
	8
	3

	Good 3
	8
	7
	12

	Insufficient 1
	11
	10
	9

	Don't perform
	3
	4
	5

	
	29
	29
	29

	TOTAL AVERAGE
	AVERAGE
	AVERAGE
	AVERAGE

	2,24
	2,28
	2,31
	2,14
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Figure 8 – Graph for Table 8
VI. ENERGOINVEST

In period 2005 – 2008 I (and 2 other professors) also lectured Informatics (Computer) Courses in ENERGOINVEST. All professors, including myself, lectured basis on same plans, books and manuscripts (I am author for all above mentioned papers).  

All courses lectured on 7 computers, with projector! Two students work on each computer. I wrote on blackboard. I also wrote books and manuscripts for those courses. There is none additional software for education (in first five groups).

Introduction, Windows XP SP2, Word 2003 and Excel 2003 were main chapter. Seven groups contains 14 students was listen courses. Many of them were examined. These courses lasted 60 school hours, 4 months, 2 times 2 school hours weekly. In last two groups were installed software “Netop Remote Control” in education version.
Results for those 7 groups are shown in table 9. These results are significant and comparable with other results in this paper. Graph is on Figure 9!

Table 9 – Results for Energoinvest (with projector)

	Mark (Evaluation)
	No Of pupils

	
	Introduction
	Windows
	WordPad and Paint
	Word
	Excel

	Excellent 5
	71
	68
	76
	71
	59

	Very good 4
	14
	16
	9
	13
	16

	Good 3
	3
	5
	4
	4
	9

	Insufficient 1
	4
	3
	2
	3
	6

	Don't perform
	3
	3
	4
	4
	5

	
	95
	95
	95
	95
	95

	TOTAL AVERAGE
	AV.
	AV.
	AV.
	AV.
	AV.

	4,44
	4,49
	4,47
	4,57
	4,48
	4,18
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Figure 9 – Graph for table 9
VII. COMPARING

If we comparing these results we can see that Overall Average Mark directly depends of number of school hours in courses! Seventy two school hours is optimal! With sixty hours we must use projector (and software) to give good results. With 30 school hours marks are awful (nor projector can’t change it). Netop give small advances (0,01 to 0,16). 

	
	Overall Mark
	Average Marks
	

	
	
	Introduction
	Windows
	WordPad and Paint
	Word
	Excel
	

	Taibah 84 hours
	4,60
	4,63
	4,65
	4,63
	4,48
	4,29
	

	Isaneh 1 72 hours
	4,54
	4,63
	4,41
	4,68
	4,64
	4,33
	

	Isaneh 2 72 hours
	4,56
	4,61
	4,42
	4,70
	4,66
	4,41
	

	Isaneh 3 72 hours
	4,57
	4,61
	4,45
	4,73
	4,67
	4,39
	

	Isaneh 4 72 hours
	4,60
	4,60
	4,52
	4,74
	4,69
	4,41
	NetOp

	Isaneh linux 72 hours
	4,48
	4,63
	4,05
	4,58
	4,60
	4,53
	NetOp

	MMCC 30 hours
	2,24
	
	2,28
	
	2,31
	2,14
	Projector

	Energo 60 hours
	4,44
	4,49
	4,47
	4,57
	4,48
	4,18
	Projector


We can also see that is better results with two students on one computer then one student on one computer. (30 school hours with one student on one computer give equal costs as 60 school hours with two students on one computer; difference in knowledge is huge) 

Optimal results are in twelve students group, then 10 students group. Twenty students is too much! 
In this paper is not included all courses which I lectured (just one part). One small part of the courses lectured according my programs and my plans are shown in this paper. 

In this paper I represent only courses which point mentioned methods.  

VIII. CONCLUSION

Optimal number of school hours for “Elementary package” (Introduction, Operating System, Text processor and spreadsheet) is 72. Optimal number of students on one computer is 2! Blackboard is necessary. Projector is useful, but good results we can make with educational software (which replicated teachers screen to the students screen). Optimal number of students in one group is twelve!

For lecture in huge classroom, for huge number of students, projector is necessary.  
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