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SUMMARY
In this report, we present the evaluation results of the experimentation of the PAC Project. In previous phases of the project, a need analysis of our students for mounting a series of courses that cover the remarkable needs and by this way, improve the curriculum and the learning of the students of system control engineering, 6 courses were mounted and broken into 2 semesters.

The evaluation was divided into two parts, the first phase or the pre phase, which was realized with the first courses of the first semester and the second phase or post phase, which was realized with the assigned courses to the second semester. 

In this report we present the students’ evaluation results about the courses that Plovdiv University has been performed within PAC project. The courses are:

· ISE1_Introduction to Industrial Systems;
· ISE2_Automated Systems;

· ISE3_Electronics for Industrial Systems;

· ISE4_Industrial and Real-time Communications;
· ISE5_spec_Industrial Controllers High Level Design;

· ISE6_spec_Industrial Intelligent Controllers;
· ISE9_spec_Basics of Shell Scripting;

· ISE_10_spec_Business Continuity.

The indicators to evaluate the program and its quality are defined as follows: 

· Adequacy: the coherence between, on the one hand, input, process, products and goals, and on the other hand, expected and social needs. The quality indicators of adequacy, in education, are defined as the coherence between the programs with the needs assessment.

· Efficacy: the coherence between the products and the outcomes with the goals defines the efficacy, or the good results that a program reaches according with the previous needs.

· Efficiency: the coherence between input and process, and product defines the efficiency identified as the appropriate use of the resources to reach the goals.

· Satisfaction: the coherence between the needs and the outcomes, and is a measurement of the impact.

· Excellence: means the good practices to reach goals in respond to the needs, or put it in another way, the optimal coherence level between all the components represented in the systemic model of the quality of programs or educations institutions.

1. THE EVALUATION STRATEGIES OF THE PAC PROJECT
Our understanding of programme evaluation is as follows: ‘Evaluation is the systematic application of scientific methods to assess the design of one program or project, responding to some needs, having into account its goals, action plan, implementation, results and impact, with the purpose of knowing how works the program to meet its goals and achieve valuable results, in order to contribute to its understanding and to guide its improvement, with the criteria of its worth and merit’. (Stufflebeam, 2001).

Evaluation refers to the process of determining the merit, worth, or value of something, and the product of that process’ (Scriven, 1991:139), or both.

We will go to evaluate its courses design and application to a group of students enrolled in the “Industrial Systems Engineering” Master Programme (ISE) in the University of Plovdiv, Bulgaria, and we will reflect on the evaluation results.
2. RESULTS OF THE APPLICATION OF PAC IN PLOVDIV UNIVERSITY 
The courses started in November, 2012 and finished in November, 2013. 

2.1. Students group characteristISE. Age and Gender
The number of students that are trained in the “Industrial Systems Engineering” Master Programme in the University of Plovdiv is 6 people. The group’s age shows a mean of 26 years, where the youngest student is 23 years old, and the oldest, is 30. All the students are men.

2.2. Quality indicators of ‘efficiency’ in PAC
To collect information about ‘efficiency’ indicators three specific instruments were used, namely:

• Attitude towards Learning by Computer Questionnaire
• Computer System Usability Questionnaire
• Students’ achievement.

2.2.1. Attitude towards Learning by Computer Questionnaire

Attitude could be an important factor for learning. Only when there is a favourable attitude towards the TISE, e-learner can effectively face web-based learning tasks. Learning requires a positive attitude from the users to show their full potential. (Olfos and Zulantay, 2007).

Attitude is defined as the tendency to react favourably or unfavourably towards a certain class of stimuli (Anastasi, 1982).

‘Attitude towards Learning by Computer Questionnaire’ (ALCQ), applies a Likert scale, valuing every item from 1 to 5, minimal to maximal agreement with a particular statement in the questionnaire. 

 Results from the ‘Attitude towards Learning by Computer Questionnaire’

In our research project the attitudes towards learning by computer is considered as a variable that is necessary to be controlled because it may have an affect on the evaluation of the programme.

The students that are enrolled in PAC  in Plovdiv University, were asked to answer a short questionnaire about’ 'Attitudes towards learning by computer', in order to know the initial students’ attitudes towards this modality to learn.

The questionnaire consists of 20 statements, and the students should answer choosing a value between 1 to 5, depending on whether s/he totally disagree (‘1’) or totally agree (‘5’) on items.

Table 1 shows the descriptive statistISE of the answers of 6 students.
Table 1. Descriptive StatistISE: ‘Attitude towards Learning by Computer Questionnaire’

	
	Mean

	1. I enjoy working in Internet environment
	4.67

	2. Learning should match the individual preferences
	4.33

	3. Internet has a very positive influence on learning
	4.50

	4. I keep myself up to date of everything related to Information technology 
	4.17

	5. It is complete responsibility of everybody to decide about

a. The learning content of a particular subject matter 

b. The way of learning of a particular subject matter 
	4.33

4.17

	6. I learn better when:

a. Looking at examples and demos

b. Following procedures and guidelines 

c. Doing and practicing 

d. Studying theories and explanations
	4.83

4.17

4.83

2.67

	7. Internet-based learning creates better opportunities for learning than traditional methods

8. Studying a particular subject matter should reflect real working situations 
	4.50

4.33

	9. This is my first course by Internet
	2.50

	10. I find very positive the idea of using computers and Internet by study different subject matters
	4.67

	11. I have rich experience with using Internet for educational purposes
	3.67

	12. I expect improve in learning my achievement after do this course using Internet
	4.00

	13. I feel very comfortable in Internet-based environments
	4.67

	14. Internet brings to our life many of the services that today have
	4.33

	15. I feel comfortable in a learning situation where:

a. What to study about a particular subject matter is strictly

prescribed

b. How to study a particular subject matter is strictly

prescribed
	4.00

4.33

	Mean
	4.18

	Std. Dev.
	0.61


The items in the questionnaire that obtain a score over the value of 4.50 are the items 1, 6a, 6c and 13. Item 1 and 13 refer to using ‘internet as learning environment’ while items 6a and 6c correspond to doing and practicing as well as looking at demos and examples.
· 1. I enjoy working in Internet environment;
· 6. I learn better when: a. Looking at examples and demos

· 6. I learn better when: c. Doing and practicing 
· 13. I feel very comfortable in Internet-based environments.

Other items with high scores are number 3 (“Internet has a very positive influence on learning”) and 7 (“Internet-based learning creates better opportunities for learning than traditional methods”) with score 4.50. 
All the others items in the questionnaire except items 6d, 9 and 11 receive scores over four, which means a high agreement with the statements in the questionnaire, in general showing positive attitude towards learning by computer.
In syntheses, we can see the good valuation in the questionnaire, which shows an excellent attitude to learning by computer by the students enrolled in PAC (see Figure 3).
Histogram

[image: image3.png]>
3
2
3
3
s
5
i

2,7 37 4 4,2 4,3 4,5 4,7

Attitude to learning by Computer





Figure 3. Histogram. Attitude to learn by Computer Questionnaire. Mean=4,18; Std.Dev.=0,61; N=6
The histogram shows the items means in the ‘Attitude towards learning by Computer’ scaled Likert Questionnaire, from 1, minimum, to 5, maximum. The answers range goes among 2.5 to 4.83, with a mean of 4.18, which can be interpreted as the student’s attitudes towards learning by computer are very positive.
	Synthesis of ‘Attitude towards learning by computer Questionnaire’ results:

· Attitudes are a valuable factor that needs to be controlled because it may affect the evaluation of the programme.

· The questionnaire consists of 20 items using Likert scale (1-5 from totally disagree to totally agree with the item), 15 students responded to the questionnaire.

· The items with high score (4.83):

· 6. I learn better when: a. Looking at examples and demos

· 6. I learn better when: c. Doing and practicing;

· The global mean in the questionnaire: 4.18, shows a very positive students’ attitudes towards learning by computer.


2.2.2. The usability and functionality of the platform. Computer System Usability Questionnaire

The evaluation of the ‘usability and functionality of the platform’ deals with how well the platform satisfies the user needs and requirements. This variable works as a contextual variable that should be controlled, because in one online course the way in which the platform or the ‘system’ works could affect the entire learning process and also the final results.

The instrument to evaluate the platform is the ‘Computer System Usability Questionnaire (CSUQ)’, based on Lewis, (1995). 

In addition to the questionnaire, the platform has been evaluated by the peer review technique before starting the courses. The outcome is to ensure that the platform will work according to DIPSEIL model.

Results of the 'Computer System Usability Questionnaire'

Because the learning environment our research project is the DIPSEIL platform, it was necessary to collect the students’ opinions about how the system works.

The students who belong to PAC in Plovdiv University, were asked to answer this questionnaire. The questionnaire contains 19 items in total applying Likert scale, from 1 (totally disagree) to 7 (totally agree).

From 6 students involved in the ISE Master, 6 filled in the CSUQ. The results from the usability and functionality of the PAC system based on the answers of the students in the 'Computer System Usability Questionnaire’ are showed below (Table 2).

Table 2. Computer System Usability Questionnaire. Descriptive Statistiques. N = 6
	
	Mean

	1. Overall, I am satisfied with how easy it is to use the system
	6.20

	2. It was simple to use the system  

3. I can effectively complete my work using the PAC system 

	6.30

6.00

	4. I am able to complete my work quickly using the PAC system 
	6.30

	5. I am able to efficiently complete my work using the PAC system 

6. I feel comfortable using the PAC system 

7. It was easy to learn to use the PAC system 

8. I believe I became productive quickly using the PAC system 

	6.10

6.00

6.30

6.30

	9. The system gives error messages that clearly tell me how to fix problems 

10. Whenever I make a mistake using the system , I recover easily and quickly 

11. The information (such as online help, on-screen messages, and other documentation) provided with the PAC system is clear 

12. It is easy to find the information I needed 

13. The information provided for the PAC system is easy to understand 

14. The information is effective in helping me complete the tasks and scenarios 

15. The organization of information on the PAC system screens is clear 

16. The interface of the PAC system is pleasant  

17. I like using the interface of the PAC system 

18. The system has all the functions and capabilities I expect it to have the PAC system 

19. Overall, I am satisfied with the PAC system 
	6.50
5.70

6.20

6.30

6.00
5.50

6.30
5.70
5.80

6.20

6.70

	Total mean
	6.13


The Item 18, ‘The system has all the functions and capabilities I expect it to have the system’, receives the highest score, (6.70 from 7). The second best items are: number 9. “The system gives error messages that clearly tell me how to fix problems” with score of 6.50, number 2: ‘It was simple to use the PAC system’, number 4 “I am able to complete my work quickly using the PAC system”, number 7 “It was easy to learn to use the system”, number 8. “I believe I became productive quickly using the system”, number 11 “The information (such as online help, on-screen messages, and other documentation) provided with the PAC system is clear” and number 14. “The information is effective in helping me complete the tasks and scenarios” which receive an evaluation of 6.30. 

All the items have received a valuation over 5.50, with a means of 6.13 and one standard deviation of 0,30, which means nearly total agreement in the valuation of the platform by the users. We can see the descriptive statistISE in the histogram below:
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Figure 4. Histogram. Group’ descriptive statistISE. Computer System Usability Questionnaire. Mean=6.13; Std.Dev.=0.3; N=6
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Figure 5 Histogram of „The mean of level of significance“ to Questions

All items have been evaluated very well by the students, here over the central value of 4, (range of 1 to 7), with a mean near to 6, (6.13), and with a very narrow standard deviation of, 0.3.
	Synthesis on the ‘Computer System Usability Questionnaire’ results:

· The questionnaire on usability and functionality of the PAC system includes19 items,

Likert scale, 1-7, maximal disagree to maximal agree with the item.

· The items better valuated:

· 18, ‘The system has all the functions and capabilities I expect it to have the system’ (6.70)

· 9. “The system gives error messages that clearly tell me how to fix problems” 
· 2: ‘It was simple to use the PAC system’
· 4 “I am able to complete my work quickly using the PAC system”
· 7 “It was easy to learn to use the system”
The general mean in the usability questionnaire has been 6.13, showing a positive valuation and agreement between the students (Standard Deviation=0.3) on the PAC system.


2.2.3. Students’ achievement 
Efficacy indicators are usually based on the discrepancy between final results and Programme goals. So we need to check if the PAC system has been effective finding out whether the goals have been achieved.

We need to measure the student’s achievement in knowledge, performance and attitude, but especially in performance because our instructional PAC Model is characterized by students’ performance-centred learning.

Also it is important to evaluate the results in the institution that had applied the PAC system in order to know the achievement in new way of learning and in innovation by professors and instructors involved in the project. To measure this kind of indicators we need to check students achievements.

To summarize, the instrument and techniques uses to measure the indicators of ‘efficacy’ in the PAC system are the ‘Achievements through formative and summative evaluation’ on the tasks during and in the end of learning process, by means of instruments for formative and summative evaluation included in the courses’.

Students’ achievement obtained trough formative and summative evaluation’ on the tasks, included knowledge, skills and attitude have been measured along the learning process and in the end using several techniques such as multiple choice tests, tasks assignments, and performance tests as part of summative evaluation and formative evaluation.

The outcome was to obtain information about the students’ achievement in competencies when finish the course. The achievement in every course integrated in the PAC system has given the results that showed as follows.

Results in achievement in ISE Master Degree in every course
· ISE1_Introduction to Industrial Systems
This subject consists of four modules. Depending on the complexity and applicability of the module content, the students were required to solve one, two or more tasks. Finally, in this subject, the module one had two tasks, the module 2 has one task, 3 had two tasks and module 4 has three tasks. The scale to evaluate the students in Bulgaria, use a range from 1 to 6, needing a 3 to pass the exam. Nevertheless, in the courses that we show as follow this scale have been transformed in another from 1 to 10, more frequent used in other European countries.

The teachers responsible for the course provided the following students’ marks for every task in this subject:

Table 3. ISE1_Introduction to Industrial Systems
	ISE1_Introduction to Industrial Systems

	Students
	M1.
T1
	M1.

T2
	M2.
T1
	M3.
T1
	M3.
T2
	M4.
T1
	M4.
T2
	M4.
T3
	Means

	1
	8,5
	9
	8
	9
	9
	7,5
	7
	8,5
	8,31

	2
	9,5
	9,5
	10
	9,5
	10
	9
	9,5
	9,5
	9,56

	3
	9
	9
	10
	9,5
	10
	8,5
	9,5
	9,5
	9,38

	4
	9
	9
	9
	9,5
	9
	8,5
	9,5
	9
	9,06

	5
	8,5
	8
	9
	9
	10
	7,5
	7
	7
	8,25

	6
	8
	8,5
	8
	8,5
	8
	8,5
	8,5
	8
	8,25


The results obtained in the eight tasks that the students solved, according to the learning program in the subject, show very high results. All the scores obtained by every student in the eight tasks are over 8.25 points, in one range from 1 to 10. The mean of the group is 8.80. 

· ISE2_Automated Systems
This subject, according to the designer recommendations, consists of five modules, the first one has two task, the second has two tasks, the 3rd module has one task, the 4th module has one task and the 5th module has two tasks.
After the students solved every task, the teachers responsible for the course provided the following students’ marks for every task:

Table 4. ISE2_Automated Systems
	ISE2_Automated Systems

	Students
	M1.
T1
	M2.
T2
	M2.
T1
	M2.
T2
	M3.
T1
	M4.
T1
	M5.
T1
	M5.
T2
	Means

	1
	8,5
	8
	9
	9
	10
	8
	8
	8
	8,56

	2
	9
	9
	8
	7,5
	9,5
	9
	8
	9,5
	8,69

	3
	9
	9
	10
	9,5
	10
	8,5
	9,5
	9,5
	9,38

	4
	8,5
	7,5
	7,5
	7,5
	7,5
	8
	7,5
	7
	7,63

	5
	7,5
	7
	7,5
	6,5
	7,5
	7
	7,5
	8
	7,31

	6
	9
	9
	9
	9,5
	9
	8,5
	9,5
	9
	9,06


The results obtained in the 8 tasks that the students solved, according with the learning program in the subject, reflect, also in this subject, very good results. All the means obtained by every student in the 8 tasks are over 7.31 points, in one range from 1 to 10. The mean of the group is 8.43.

· ISE3_ElectronISE for Industrial Systems

This subject consists of four modules, the module one had three tasks, the module 2 has one task, the module 3 had one task and module 4 has three tasks.
After the students solved every task, the teachers responsible for the course provided the following students’ marks for every task:

Table 5: ISE3_Electronics for Industrial Systems
	ISE3_Electronics for Industrial Systems

	Students
	M1.T1
	M1.T2
	M1.T3
	M2.T1
	M3.T1
	M4.T1
	M4.T2
	M4.T3
	Means

	1
	7,5
	7
	7,5
	6,5
	7,5
	7
	7,5
	8
	7,31

	2
	8,5
	9
	8
	9
	9
	7,5
	7
	8,5
	8,31

	3
	9
	10
	9,5
	9
	10
	8
	7,5
	8,5
	8,94

	4
	9,5
	9,5
	10
	9,5
	10
	9
	9,5
	9,5
	9,56

	5
	9
	9
	9
	9,5
	9
	8,5
	9,5
	9
	9,06

	6
	9
	9
	9,5
	8,5
	10
	7,5
	7
	7
	8,44


The results obtained in the 8 tasks that the students solved, according with the learning program in the subject, reflect, also in this subject, very high results. All the means obtained by every student in the 8 tasks are over 7.31 points, in one range from 1 to 10. The mean of the group is 8.60.
· ISE4_Industrial and Real-time Communications

In this subject there are four modules, the module one has one task, the module 2 has two tasks, the module 3 has three tasks and module 4 has two tasks.
After the students solved every task, the teachers responsible for the course provided the following students’ marks for every task:

Table 6: ISE4_Industrial and Real-time Communications
	ISE4_Industrial and Real-time Communications

	Students
	M1.
T1
	M2.
T1
	M2.
T2
	M3.
T1
	M3.
T2
	M3.
T3
	M4.
T1
	M4.
T2
	Means

	1
	8,5
	8
	7,5
	7,5
	8
	7,5
	7,5
	8
	7,81

	2
	9
	8
	8,5
	9
	8,5
	8
	8,5
	9
	8,56

	3
	8,5
	7,5
	7,5
	7,5
	7,5
	8
	7,5
	7
	7,63

	4
	9
	9
	9
	9,5
	9
	8,5
	9,5
	9
	9,06

	5
	9
	9
	9,5
	8,5
	10
	7,5
	7
	7
	8,44

	6
	9
	9
	9,5
	9
	10
	8
	7
	7
	8,56


The results obtained in the 8 tasks that the students solved, according with the learning program in the subject, reflect, also in this subject, good results. All the means obtained by every student in the 8 tasks are over 7.63 points, in one range from 1 to 10. The mean of the group is 8.34.
· ISE5_spec_Industrial Controllers High Level Design
This subject, according to the designer recommendations, consists of three modules, the first one has one task, the second has three tasks, the 3rd module has two tasks.
After the students solved every task, the teachers responsible for the course provided the following students’ marks for every task:

Table 7. ISE5_spec_Industrial Controllers High Level Design
	Students
	M1.
T1
	M2.

T1
	M2.
T2
	M2.
T3
	M3.
T1
	M3.
T2
	Means

	1
	8
	9
	8,5
	9,5
	8,5
	9
	8,75

	2
	8
	8,5
	9
	9
	8,5
	9
	8,67

	3
	7,5
	8,5
	9
	8,5
	8
	7,5
	8,17

	4
	7
	6,5
	8,5
	7,5
	7,5
	7,5
	7,42


The results obtained in the 6 tasks that the students solved, according with the learning program in the subject, reflect, also in this subject, very good results. All the means obtained by every students in the 6 tasks are over 7.42 points, in one range from 1 to 10. The mean of the group is 8.25.
· ISE6_spec_Industrial Intelligent Controllers
This subject, according to the designer recommendations, consists of three modules, the first one has two tasks, the second has one task, the 3rd module has one task.
After the students solved every task, the teachers responsible for the course provided the following students’ marks for every task:

Table 8. ISE6_spec_Industrial Intelligent Controllers
	Students
	M1.
T1
	M1.

T2
	M2.
T1
	M3.
T1
	Means

	1
	8
	9
	8,5
	9,5
	8,75

	2
	8
	8,5
	9
	9
	8,63

	3
	7,5
	8,5
	9
	8,5
	8,36

	4
	7
	6,5
	8,5
	7,5
	7,36


The results obtained in the 4 tasks that the students solved, according with the learning program in the subject, reflect, also in this subject, very good results. All the means obtained by every students in the 4 tasks are over 7.36 points, in one range from 1 to 10. The mean of the group is 8.28.
· ISE9_spec_Basics of Shell Scripting
This subject, according to the designer recommendations, consists of two modules, the first one has two task, while the second has six tasks.
After the students solved every task, the teachers responsible for the course provided the following students’ marks for every task:

Table 9. ISE9_spec_Basics of Shell Scripting

	ISE9_spec_Basics of Shell Scripting

	Students
	M1.
T1
	M1.

T2
	M2.
T1
	M2.
T2
	M2.
T3
	M2.
T4
	M2.
T5
	M2.
T6
	Means

	2
	9
	9
	9,5
	8,5
	10
	7,5
	7
	7
	8,44

	4
	9
	9
	10
	9,5
	10
	8,5
	9,5
	9,5
	9,38


The results obtained in the 8 tasks that the students solved, according with the learning program in the subject, reflect, also in this subject, very good results. The mean of the group is 8.91.
· ISE10_spec_Business Continuity
In this subject there are four tasks, the module one has three tasks, the module 2 has two tasks, the module 3 has two tasks and module 4 has one task.
After the students solved each task, the teachers responsible for the course provided the following students’ marks for every task:

Table 10: ISE10_spec_Business Continuity

	ISE10_spec_Business Continuity

	Students
	M1.T1
	M1.T2
	M1.T3
	M2.T1
	M2.T2
	M3.T1
	M3.T2
	M4.T1
	Means

	1
	8
	8,5
	8
	8,5
	8
	8,5
	8,5
	8
	8,25

	2
	9,5
	9,5
	10
	9,5
	10
	9
	9,5
	9,5
	9,56


The results obtained in the 8 tasks that the students solved, according with the learning program in the subject, reflect, also in this subject, very high results. The mean of the group is 8.90.
Results in achievement in the eight courses 
The achievement results in the eight courses that integrate the PAC system, which had been applied in the University of Plovdiv, Bulgaria, are showen in the table 6 and Figure 6. The scale used in Bulgaria goes from 1 to 6, being the 3 the mark of pass the subject.

The table below shows the achievement results in the eight subjects evaluated:
Table 9: The ‘Achievement in competences development’ results in these eight subjects
	The six subjects evaluated
	Students
	Tasks
	Range
	Min-max
	Mean

	ISE1_Introduction to Industrial Systems;
	6
	8
	1-10
	8-10
	8,80

	ISE2_Automated Systems;
	6
	8
	1-10
	7-10
	8,43

	ISE3_Electronics for Industrial Systems;
	6
	8
	1-10
	7-10
	8,60

	ISE4_Industrial and Real-time Communications;
	6
	8
	1-10
	7-10
	8,34

	ISE5_spec_Industrial Controllers High Level Design;
	4
	6
	1-10
	7-10
	8,25

	ISE6_spec_Industrial Intelligent Controllers;
	4
	4
	1-10
	7-10
	8,28

	ISE9_spec_Basics of Shell Scripting;
	2
	8
	1-10
	8-10
	8,91

	ISE_10_spec_Business Continuity
	2
	8
	1-10
	8-10
	8,90


The global means in these eight subjects, give the value in the range of 8.25 to 8.91, in one range from 1 to 10, showing a high students achievement in these subjects.
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Figure 6. Histogram: Students’ marks in achievement in the different eight courses

2.3. Quality indicators of ‘satisfaction’ in PAC
We have mentioned some indicators of satisfaction when spoke about efficiency and efficacy with the final achievement on the courses, the functioning of the programs, to check if they had fulfilled with the theoretical learning design characteristISE pretended in accordance with the PAC system during the process according with the pretended goals in ISE Master program, in students.

The satisfaction with the PAC system is measured in relation with the ISE Master program goals, and with the implementation process and their results. Satisfaction is considered as a measured of impact.

These variables had been measured by means of different instruments as the ‘PAC Course Evaluation Questionnaire’ to students.

2.3.1. PAC Course Evaluation Questionnaire
With this purpose we had elaborate the ‘PAC Course Evaluation Questionnaire’.

The ‘PAC Course Evaluation Questionnaire’ has been elaborate in coherence with our conception on the instructional design which had been elaborated as part of the foundational theory of our research project: PAC. 
The ‘PAC Course Evaluation Questionnaire’ is addressed the students that had following the courses in the ISE Master program, and should do one evaluation for every courses just when they finished them.

Every question in this questionnaire, which adopts the form of statement, should be answered by the students, who evaluate the statements against the different components of the course that they have just finished.

The items in the questionnaire for evaluation of the courses in the ISE Master program, imparted in Plovdiv University, Bulgaria, inside the PAC project, pretend to evaluate if the courses have been elaborated in accordance with our purpose in the project, and how the students perceive that the course had gotten their purpose.
The ‘PAC Course Evaluation Questionnaire’ pretends to measure the students’ satisfaction with the ISE curriculum, in relation with the ISE curriculum goals and with the implementation process, included the platform, and their results. Satisfaction is considered as indicators of impact, in our project in relation with ISE Master and the PAC Model.

We give some explanations on the different items integrated in the ‘PAC Course Evaluation Questionnaire’ as follows:


Q1. I would recommend this course to others. This question has to do with a general valuation of satisfaction with the entire course and the learning process, included the educational platform. His purpose as first item is to introduce to the student to reflect about the course that has just finished in general and in their different elements, so she/he is ready to answer the next questions in the questionnaire. The item is also related to a general satisfaction on the course, and it is a quality indicator on the impact of the course.


Q2. The course objectives clearly indicated what I should be able to do at the end of the course. This item pretends evaluate the adequacy of the course objectives to the project purpose as is to develop competences according with the needs previously evaluated, and which students should be able to apply in their future real work, for what the course has been conceived.


Q3. The sequence of learning tasks was well structured. This statement is related with our conception on how performance should be learned, step by step, with a clear procedure sequence. (Adequacy indicator).


Q4. The learning tasks were presented in the context of a real-life authentic problem. This question is centred in the main focus of our project, in accordance with our purpose of competence development for a future incorporation of the students to a real work. Our learning model says explicitly that the tasks should be presented in the context which in the future the student will develop and apply his/her competencies learned. (Adequacy indicator).


Q5. Sufficient theoretical information was provided for each of the tasks. This item is formulated in accordance with our instructional design focused in competence development, theory based, as corresponding training students, and specifically indeed that the course should present enough resources to serve the student solve the tasks demanded in the course. (Adequacy and efficiency indicators).


Q6. Sufficient number of examples was provided for each of the tasks. Our instructional and learning Model is based, between others, in present enough examples, in different way and didactical and strategic support, as video, simulation, narrative explanation, etc, in order to offer to the students’ information and demonstration relevant to the task, their procedures and their final context application. (Adequacy and efficiency indicators).


Q7. For each of the tasks a procedure how to perform it was provided. Also in accordance with our learning model. (Adequacy and efficiency indicators).


Q8. The feedback from the instructors was helpful. It has to do with our conception of formative evaluation, facilitating to the student a feedback on time and in the level that he/she need. (Adequacy and efficacy indicators).

Q9. The feedback from the instructors was just-in-time. It is an item with a higher level of explanation, or specification, than the previous one. As sooner the student receive the feedback on their learning realization, as better for her/his learning, and in case of some misunderstanding, before discover his/her mistake and the best way to arrive to a better solution. (Adequacy and efficacy indicators).


Q10. The main benefit for me from this course is to understand the learning content. This item pretends to detect the main focus on the learning design of the course, and this items is followed for two items more in this same line, to investigate if the course is centred more in contents than in practices or in solve real authentic problems . (Adequacy and efficacy indicators).

Q11. The main benefit for me from this course is applying knowledge on learning exercises. The same that we said in the previous item 10. (Adequacy and efficacy indicators).


Q12. The main benefit for me from this course is the ability to solve real-life authentic problems. The same that we said in the previous item 10. (Adequacy and efficacy indicators). 


Q13. PAC system facilitated rather than hindered my learning. It is an item specifically addressed to evaluate the educational platform or learning environment in which PAC Project, and the ISE Master Degree has been implemented ‘DIPSEIL’, emphasizing that DIPSEIL platform has a positive contribution to facilitate their learning more than to hinder it. (Adequacy and efficacy indicators).


Q14. I have the impression that with PAC system it takes less time to complete learning tasks than without such a system. The same that we said in the previous item 13, but in a more specific way. The question here has to see with the efficacy of the ‘educational platform’ for learning. (Adequacy and efficacy indicators).


Q15. I believe that without PAC system it would cost me more mental efforts to accomplish learning tasks. This item has to see with the possibilities of the educational platforms and the technologies of the information and communication, to facilitate learning, specially showing the learning question by images, graphISE, movies, simulations, in an easier, quicker and as lower cost than by other learning context. (Adequacy and efficacy indicators).


Q16. The interface of PAC system is intuitive and self-explanatory. The same that we said in the previous item 13, but in reference to the prompts to move in the platform. (Adequacy and efficacy indicators).

Q17. It is easy to learn to use PAC system. The same that we said in the previous item 13, but in reference to the easily or not for learning the use of PAC system. (Adequacy and efficacy indicators).


Q18. It is easy to navigate through the system. The same that we said in the previous item 13, but in reference to the browser or navigation by the interfaces. (Adequacy and efficacy indicators).


Q19. Overall, I am satisfied with the quality of this course. A general question on the course, on the contents, learning objectives, learning guide and examples, learning evaluation and feedback. Reflects satisfaction with the quality of the course. (Impact indicator).


Q20. Overall, I am satisfied with the PAC system. A general question on the platform. Reflects satisfaction with the platform used in the course. (Impact indicator).

We had believed that would be a good idea to start with a question on the impact of the course on the students, asking if they would recommend the course to others -some friends-, putting the students in one situation to reflect about their satisfaction (or not) on the course quality, and to finish with a general questions on the course and the platform. After all, the project research has to do with ‘Learning’ and with ‘Internet’.
2.3.2. Results of the PAC Course Evaluation Questionnaire
We show in the next tables the results given by the 6 students to the four general courses, which are studied by the students during the first semester of the ISE Master, by means of the ‘Course evaluation Questionnaire’.
Course 1: Introduction to Industrial Systems
Table 7. Course 1: Introduction to Industrial Systems
	 
	Number of people chose:
	The mean of level of significance

	 
	1
	2
	3
	4
	5
	

	Q 1
	0
	0
	0
	3
	3
	4,50

	Q 2
	0
	0
	1
	2
	3
	4,33

	Q 3
	0
	0
	0
	1
	5
	4,83

	Q 4
	0
	0
	1
	1
	4
	4,50

	Q 5
	0
	1
	1
	1
	3
	4,00

	Q 6
	0
	0
	1
	2
	3
	4,33

	Q 7
	0
	0
	1
	1
	4
	4,50

	Q 8
	0
	0
	0
	1
	5
	4,83

	Q 9
	0
	0
	1
	2
	3
	4,33

	Q 10
	0
	0
	1
	1
	4
	4,50

	Q 11
	0
	0
	0
	2
	4
	4,67

	Q 12
	0
	0
	0
	1
	5
	4,30

	Q 13
	0
	0
	1
	2
	3
	4,33

	Q 14
	0
	0
	2
	1
	3
	4,17

	Q 15
	0
	0
	1
	1
	4
	4,50

	Q 16
	0
	0
	0
	2
	4
	4,67

	Q 17
	0
	0
	1
	1
	4
	4,50

	Q 18
	0
	0
	1
	2
	3
	4,33

	Q 19
	0
	0
	1
	1
	4
	4,50

	Q 20
	0
	0
	2
	1
	3
	4,17

	Mean
	4,49

	Std. Dev.
	0,29


The evaluation results in the Course 1: Introduction to Industrial Systems are reflected in the Figure 7.
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Figure 7. Histogram of the Course 1: Introduction to Industrial Systems
In the ‘Course 1: Introduction to Industrial Systems the quality criteria best evaluated are refereed to: the sequence of learning tasks and the feedback from the instructors with a punctuation of 4.83. The general mean obtained in this course is 4.49.

Course 2: Automated Systems
Table 8. Course 2: Automated Systems
	 
	Number of people chose:
	The mean of level of significance

	 
	1
	2
	3
	4
	5
	

	Q 1
	0
	0
	1
	2
	3
	4,33

	Q 2
	0
	0
	0
	2
	4
	4,67

	Q 3
	0
	0
	1
	1
	4
	4,50

	Q 4
	0
	0
	1
	2
	3
	4,33

	Q 5
	0
	0
	1
	1
	4
	4,50

	Q 6
	0
	0
	1
	1
	4
	4,50

	Q 7
	0
	0
	0
	1
	5
	4,83

	Q 8
	0
	0
	0
	2
	4
	4,67

	Q 9
	0
	0
	1
	1
	4
	4,50

	Q 10
	0
	0
	0
	1
	5
	4,83

	Q 11
	0
	0
	0
	2
	4
	4,67

	Q 12
	0
	0
	1
	2
	3
	4,33

	Q 13
	0
	0
	1
	1
	2
	2,83

	Q 14
	0
	0
	0
	1
	5
	4,83

	Q 15
	0
	0
	0
	2
	4
	4,67

	Q 16
	0
	0
	1
	1
	4
	4,50

	Q 17
	0
	0
	0
	2
	4
	4,67

	Q 18
	0
	0
	0
	3
	3
	4,50

	Q 19
	0
	0
	1
	2
	3
	4,33

	Q 20
	0
	0
	0
	1
	5
	4,83

	Mean
	4,49

	Std. Dev.
	0,43


The evaluation results in the Course 2: Automated Systems are reflected in the Figure 8.
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Figure8. Histogram of the Course 2: Automated Systems
In the results collected in the table above, we find that the quality criteria best evaluated in the course, are related to the feedback from the instructors,  the main benefit for the student from this course,  the impression that with PAC system it takes less time to complete learning tasks and the satisfaction of the system, with a punctuation of 4.83. The general mean obtained in this course is 4.49.
Course 3: Electronics for Industrial Systems
Table 8. Electronics for Industrial Systems
	 
	Number of people chose:
	The mean of level of significance

	 
	1
	2
	3
	4
	5
	

	Q 1
	0
	0
	0
	2
	4
	4,67

	Q 2
	0
	0
	0
	1
	5
	4,83

	Q 3
	0
	0
	1
	2
	3
	4,33

	Q 4
	0
	0
	1
	3
	2
	4,17

	Q 5
	0
	0
	1
	2
	3
	4,33

	Q 6
	0
	0
	0
	2
	4
	4,67

	Q 7
	0
	0
	0
	1
	5
	4,83

	Q 8
	0
	0
	0
	3
	3
	4,50

	Q 9
	0
	0
	1
	2
	3
	4,33

	Q 10
	0
	0
	0
	1
	5
	4,83

	Q 11
	0
	0
	0
	2
	4
	4,67

	Q 12
	0
	0
	1
	1
	4
	4,50

	Q 13
	0
	0
	1
	3
	2
	4,17

	Q 14
	0
	0
	0
	2
	4
	4,67

	Q 15
	0
	0
	0
	3
	2
	3,67

	Q 16
	0
	0
	1
	1
	4
	4,50

	Q 17
	0
	0
	0
	2
	4
	4,67

	Q 18
	0
	0
	1
	2
	3
	4,33

	Q 19
	0
	0
	0
	3
	3
	4,50

	Q 20
	0
	0
	1
	2
	3
	4,33

	Mean
	4,48

	Std. Dev.
	0,28


The evaluation results in the Course 3: Electronics for Industrial Systems are reflected in the Figure 9.
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 Figure 9. Histogram of the Course 3: Electronics for Industrial Systems
In the results collected in the table above, we find that the quality criteria best evaluated in the course, are related to the adequacy of the course objectives and the  adequacy and efficiency, with a punctuation of 4.83. The general mean obtained in this course is 4.48.
Course 4: Industrial and Real-time Communications
Table 8. Industrial and Real-time Communications
	 
	Number of people chose:
	The mean of level of significance

	 
	1
	2
	3
	4
	5
	

	Q 1
	0
	0
	1
	2
	3
	4,5

	Q 2
	0
	0
	0
	2
	4
	4,33

	Q 3
	0
	0
	1
	2
	3
	4,83

	Q 4
	0
	0
	1
	2
	3
	4,5

	Q 5
	0
	0
	0
	2
	4
	4

	Q 6
	0
	0
	0
	1
	5
	4,33

	Q 7
	0
	0
	0
	2
	4
	4,5

	Q 8
	0
	0
	1
	2
	3
	4,83

	Q 9
	0
	0
	0
	2
	4
	4,33

	Q 10
	0
	0
	0
	1
	5
	4,5

	Q 11
	0
	0
	0
	3
	3
	4,67

	Q 12
	0
	0
	1
	2
	3
	4,3

	Q 13
	0
	0
	0
	2
	4
	4,33

	Q 14
	0
	0
	0
	1
	5
	4,17

	Q 15
	0
	0
	0
	2
	4
	4,5

	Q 16
	0
	0
	1
	1
	4
	4,67

	Q 17
	0
	0
	0
	2
	4
	4,5

	Q 18
	0
	0
	0
	2
	4
	4,33

	Q 19
	0
	0
	1
	1
	4
	4,5

	Q 20
	0
	0
	1
	2
	3
	4,17

	Mean
	4,44

	Std. Dev.
	0,21


The evaluation results in the Course 4: Industrial and Real-time Communications are reflected in the Figure 10.
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Figure 10. Histogram of the Course 3: Industrial and Real-time Communications
In the results collected in the table above, we find that the quality criteria best evaluated in the course, are related to the sequence of learning tasks and the feedback from the instructors, with a punctuation of 4.83. The general mean obtained in this course is 4.44.
3. CONCLUSIONS

PAC is a project for development adaptive to business and employment needs curriculum on master degree level, applying performance support systems concept and principles for education in performance-centred content management learning system.
As we have said at the beginning of this report, PAC system is a virtual campus platform for performance-centered reusable learning materials development. Their composition and organization and their usage is applied in performance-centered settings to support university curriculum in engineering education.

The main purposes of the PAC project are the following:
1) Developed Performance-centred Adaptive Curriculum (PAC) for qualification Report from the test of PAC.

2) Adapting DIPSEIL system to enable real-world experiments remotely in an e-learning context of “Industrial Systems Engineering (ISE)” curriculum.
3) Evaluation of the learning process and results.

4) Support of the development of innovative PAC-based content, services, pedagogies and practice for lifelong learning.

5) Provision of open educational resources on-line and testing innovative performance-based e-learning.

The results of the PAC project according to their objectives:

As we have explained in the PAC project, the instructional design for Performance-centered e-Learning of PAC, as a typical performance support system, is an integrated electronic environment, which is available via Internet and it is structured to provide individualized online access to the full range of information, guidance, advice, data, images, tools and software to permit the user performing a task with a minimum of support and intervention by others.


1) In replay to our first objective in this project, we have evaluated the PAC system instructional design.


2) In order to check the second objective in this project, the PAC system, as environment to learn the ISE Master program courses, have been evaluated by means of a ‘Computer usability Questionnaire’ by the students, obtaining a means of 6.13 (1-7 scale), which suppose e very high valuation. The usability and functionality of the platform presents good valuation with the screens organization and its easy learning. These results have been corroborated by the results obtained in the items in the ‘PAC Course Evaluation Questionnaire’, referred to the educational platform.

The use of internet as environment to learn advised to investigate the students’ attitude to learn by computer, considered it as a variable that could interferer modifying the learning results. With this purpose, we have applied to the students  the ‘Attitude towards learning by Computer’ Questionnaire elaborated. The results obtained in the questionnaire, with a global mean of 4.18, (1-5 scale) confirm the positive students’ attitude to learn by computer.


3) The third objective has to see with the students’ learning results. As we know, the PAC system in Plovdiv University is integrated by eight courses developed by the partners participating in the project. 
In order to check third objective in this project, the learning results of the ISE Master program followed by 6 students, have given a general mean of 8.56, in achievement, in one range form 1 to 10, in the eight courses in the ISE Master program. The students learning achievement in the courses has been very positive, with very good students’ marks.

However these learning results, the students were asked to answer the ‘PAC Course Evaluation Questionnaire’ (CEQ), elaborate with the purpose of evaluating the general learning process, included the courses’ design, the platform and the learning strategies used during the courses and their satisfaction with all the elements intervenient in the courses. The results are obtained from the achievements of 6 students for the four general courses, which are studied by the students during the first semester of the ISE Master. The evaluation of the ISE Master program by the students, by mean of the PAC CEQ has obtained a means of 4.48 (1-5 scale). In this way, the students show a great satisfaction with ISE Master program.


4) The forth and fifth objectives also have been developed with enough quantity and quality. In order to provide enough open educational resources, the project‘s team researches has developed a great number of documents to get apply the PAC Master program with quality assurance.

5) At the end of this report, new students are interested to enrol in the PAC system, which means a positive impact results.


6) As Lessons Learned and Improvement Necessities, is recommendable that the training program developers and the instructional designers work together in order to improve the adequacy of the instructional purpose of the PAC system in the courses.

In conclusion, PAC project and its application by means of the ISE Master program have obtained excellent results, as it can be checked in the different documents as proof of evidence.
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Computer System Usability

				Number of people chose:														The mean of level of significance

				1		2		3		4		5		6		7										5.4		0

		Q 1		0		0		0		1		1		5		8		6.3				6.30				5.5		1

		Q 2		0		0		0		0		2		3		10		6.5				6.50				5.9		1

		Q 3		0		0		0		0		3		3		9		6.4				6.40				6.0		1

		Q 4		0		0		0		1		1		3		10		6.5				6.50				6.1		4

		Q 5		0		0		0		1		2		1		11		6.5				6.50				6.3		5

		Q 6		0		0		0		2		1		5		7		6.1				6.10				6.4		2

		Q 7		0		0		0		0		2		2		11		6.6				6.60				6.5		4

		Q 8		0		0		0		1		2		2		10		6.4				6.40				6.6		1

		Q 9		0		0		1		1		2		2		9		6.1				6.10

		Q 10		0		0		1		2		1		2		9		6.1				6.10

		Q 11		0		0		0		0		3		2		10		6.5				6.50

		Q 12		0		0		0		1		4		4		6		6.0				6.00

		Q 13		0		0		1		2		2		2		7		5.5				5.50

		Q 14		0		0		0		0		4		3		8		6.3				6.30

		Q 15		0		0		0		0		3		4		8		6.3				6.30

		Q 16		0		0		0		0		5		6		4		5.9				5.90

		Q 17		0		0		0		1		3		4		7		6.1				6.10

		Q 18		0		0		0		2		1		3		9		6.3				6.30

		Q 19		0		0		0		0		4		3		8		6.3				6.30																				Mean =6,25

		mean		Mean														6.25																								Std. Dev. =0,26

		st.d.		std.dev.														0.26																								N =15





Computer System Usability

		





Learning by Computer

		



Computer Systems Usability Questionnaire

Frequency



U1

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		1		22		22		4.5		4.50

		Q 2		0		0		5		24		16		4.2		4.20

		Q 3		0		0		5		23		17		4.3		4.30

		Q 4		0		0		4		24		17		4.3		4.30						2.1						1

		Q 5a		0		0		7		23		15		4.2		4.20						3.3						1

		Q 5b		0		0		6		23		16		4.2		4.20						4.2						1

		Q 6a		0		0		1		28		16		4.3		4.30						4.3						5

		Q 6b		0		0		5		25		15		4.2		4.20						4.4						4

		Q 6c		0		0		3		19		23		4.4		4.40						4.5						4

		Q 6d		0		0		9		15		21		4.3		4.30						4.6						3

		Q 7		0		0		12		20		13		4.0		4.00						4.7						1

		Q 8		0		0		1		30		14		4.3		4.30												20

		Q 9		2		4		10		25		4		3.6		3.60

		Q 10		0		0		0		21		24		4.5		4.50

		Q 11		0		3		8		22		12		4.0		4.00

		Q 12		0		0		8		18		19		4.2		4.20

		Q 13		0		0		3		19		23		4.4		4.40

		Q 14		0		0		0		20		25		4.6		4.60

		Q 15а		0		4		8		19		14		4.0		4.00

		Q 15b		0		3		7		20		15		4.0		4.00

		Mean												4.2		4.20																				Mean =4,25

		std.dev.												0.2		0.20																				Std. Dev. =0,6

																																				N =15





U1

		



ALC

Means Attitude to learn by Computer Q

Frequency



U2

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		0		2		4		4.33

		Q 2		0		0		0		1		5		4.67

		Q 3		0		0		1		2		3		4.5

		Q 4		0		0		1		3		2		4.33

		Q 5		0		0		1		2		3		4.5

		Q 6		0		0		0		2		4		4.5

		Q 7		0		0		0		1		5		4.83

		Q 8		0		0		0		3		3		4.67

		Q 9		0		0		1		2		3		4.5

		Q 10		0		0		0		1		5		4.83

		Q 11		0		0		0		2		4		4.67

		Q 12		0		0		1		1		4		4.33

		Q 13		0		0		1		3		2		2.83

		Q 14		0		0		0		2		4		4.83

		Q 15		0		0		0		3		2		4.67

		Q 16		0		0		1		1		4		4.5

		Q 17		0		0		0		2		4		4.67

		Q 18		0		0		1		2		3		4.5

		Q 19		0		0		0		3		3		4.33

		Q 20		0		0		1		2		3		4.83		0

		mean												4.49

		st.d.												0.43





U2

		





U3

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		3		2		10		4.47

		Q 2		0		0		5		2		8		4.20

		Q 3		0		0		3		3		9		4.40

		Q 4		0		0		3		5		7		4.27

		Q 5		0		0		2		3		10		4.53

		Q 6		0		0		3		4		8		4.33

		Q 7		0		0		2		2		11		4.60

		Q 8		0		0		4		4		7		4.20

		Q 9		0		0		3		4		8		4.33

		Q 10		0		0		4		4		7		4.20

		Q 11		0		0		3		3		9		4.40

		Q 12		0		0		4		5		6		4.13

		Q 13		0		0		3		5		7		4.27

		Q 14		0		0		0		6		9		4.60

		Q 15		0		0		2		3		10		4.53

		Q 16		0		0		0		7		8		4.53

		Q 17		0		0		3		2		10		4.47

		Q 18		0		0		1		6		8		4.47

		Q 19		0		0		2		4		9		4.47

		Q 20		0		0		1		4		10		4.60

		mean												4.40

		st.d.												0.15





U3

		





				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		9		19		17		4.18

		Q 2		0		0		11		19		15		4.09

		Q 3		0		0		5		19		21		4.36

		Q 4		0		0		4		17		24		4.44

		Q 5		0		0		10		17		18		4.18

		Q 6		0		0		3		23		19		4.36

		Q 7		0		1		5		18		21		4.31

		Q 8		0		0		10		16		19		4.20

		Q 9		0		1		8		17		19		4.20

		Q 10		0		0		1		26		17		4.27

		Q 11		0		0		8		21		16		4.18

		Q 12		0		2		0		27		16		4.27

		Q 13		0		0		17		19		9		3.82

		Q 14		0		0		3		10		32		4.64

		Q 15		0		0		5		6		34		4.64

		Q 16		0		0		1		10		34		4.73

		Q 17		0		0		2		12		31		4.64

		Q 18		0		0		2		14		29		4.60

		Q 19		0		0		2		8		35		4.73

		Q 20		0		0		3		6		36		4.73

		mean												4.38

		st.d.												0.26
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Computer System Usability

				Number of people chose:														The mean of level of significance

				1		2		3		4		5		6		7										5.4		0

		Q 1		0		0		0		1		1		5		8		6.3				6.30				5.5		1

		Q 2		0		0		0		0		2		3		10		6.5				6.50				5.9		1

		Q 3		0		0		0		0		3		3		9		6.4				6.40				6.0		1

		Q 4		0		0		0		1		1		3		10		6.5				6.50				6.1		4

		Q 5		0		0		0		1		2		1		11		6.5				6.50				6.3		5

		Q 6		0		0		0		2		1		5		7		6.1				6.10				6.4		2

		Q 7		0		0		0		0		2		2		11		6.6				6.60				6.5		4

		Q 8		0		0		0		1		2		2		10		6.4				6.40				6.6		1

		Q 9		0		0		1		1		2		2		9		6.1				6.10

		Q 10		0		0		1		2		1		2		9		6.1				6.10

		Q 11		0		0		0		0		3		2		10		6.5				6.50

		Q 12		0		0		0		1		4		4		6		6.0				6.00

		Q 13		0		0		1		2		2		2		7		5.5				5.50

		Q 14		0		0		0		0		4		3		8		6.3				6.30

		Q 15		0		0		0		0		3		4		8		6.3				6.30

		Q 16		0		0		0		0		5		6		4		5.9				5.90

		Q 17		0		0		0		1		3		4		7		6.1				6.10

		Q 18		0		0		0		2		1		3		9		6.3				6.30

		Q 19		0		0		0		0		4		3		8		6.3				6.30																				Mean =6,25

		mean		Mean														6.25																								Std. Dev. =0,26

		st.d.		std.dev.														0.26																								N =15





Computer System Usability

		





Learning by Computer

		



Computer Systems Usability Questionnaire

Frequency



U1

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		1		22		22		4.5		4.50

		Q 2		0		0		5		24		16		4.2		4.20

		Q 3		0		0		5		23		17		4.3		4.30

		Q 4		0		0		4		24		17		4.3		4.30						2.1						1

		Q 5a		0		0		7		23		15		4.2		4.20						3.3						1

		Q 5b		0		0		6		23		16		4.2		4.20						4.2						1

		Q 6a		0		0		1		28		16		4.3		4.30						4.3						5

		Q 6b		0		0		5		25		15		4.2		4.20						4.4						4

		Q 6c		0		0		3		19		23		4.4		4.40						4.5						4

		Q 6d		0		0		9		15		21		4.3		4.30						4.6						3

		Q 7		0		0		12		20		13		4.0		4.00						4.7						1

		Q 8		0		0		1		30		14		4.3		4.30												20

		Q 9		2		4		10		25		4		3.6		3.60

		Q 10		0		0		0		21		24		4.5		4.50

		Q 11		0		3		8		22		12		4.0		4.00

		Q 12		0		0		8		18		19		4.2		4.20

		Q 13		0		0		3		19		23		4.4		4.40

		Q 14		0		0		0		20		25		4.6		4.60

		Q 15а		0		4		8		19		14		4.0		4.00

		Q 15b		0		3		7		20		15		4.0		4.00

		Mean												4.2		4.20																				Mean =4,25

		std.dev.												0.2		0.20																				Std. Dev. =0,6

																																				N =15





U1

		



ALC

Means Attitude to learn by Computer Q

Frequency



U2

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		0		2		4		4.5

		Q 2		0		0		0		1		5		4.33

		Q 3		0		0		1		2		3		4.83

		Q 4		0		0		1		3		2		4.5

		Q 5		0		0		1		2		3		4

		Q 6		0		0		0		2		4		4.33

		Q 7		0		0		0		1		5		4.5

		Q 8		0		0		0		3		3		4.83

		Q 9		0		0		1		2		3		4.33

		Q 10		0		0		0		1		5		4.5

		Q 11		0		0		0		2		4		4.67

		Q 12		0		0		1		1		4		4.3

		Q 13		0		0		1		3		2		4.33

		Q 14		0		0		0		2		4		4.17

		Q 15		0		0		0		3		2		4.5

		Q 16		0		0		1		1		4		4.67

		Q 17		0		0		0		2		4		4.5

		Q 18		0		0		1		2		3		4.33

		Q 19		0		0		0		3		3		4.5

		Q 20		0		0		1		2		3		4.17		0

		mean												4.44

		st.d.												0.21





U2

		





U3

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		3		2		10		4.47

		Q 2		0		0		5		2		8		4.20

		Q 3		0		0		3		3		9		4.40

		Q 4		0		0		3		5		7		4.27

		Q 5		0		0		2		3		10		4.53

		Q 6		0		0		3		4		8		4.33

		Q 7		0		0		2		2		11		4.60

		Q 8		0		0		4		4		7		4.20

		Q 9		0		0		3		4		8		4.33

		Q 10		0		0		4		4		7		4.20

		Q 11		0		0		3		3		9		4.40

		Q 12		0		0		4		5		6		4.13

		Q 13		0		0		3		5		7		4.27

		Q 14		0		0		0		6		9		4.60

		Q 15		0		0		2		3		10		4.53

		Q 16		0		0		0		7		8		4.53

		Q 17		0		0		3		2		10		4.47

		Q 18		0		0		1		6		8		4.47

		Q 19		0		0		2		4		9		4.47

		Q 20		0		0		1		4		10		4.60

		mean												4.40

		st.d.												0.15





U3

		





				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		9		19		17		4.18

		Q 2		0		0		11		19		15		4.09

		Q 3		0		0		5		19		21		4.36

		Q 4		0		0		4		17		24		4.44

		Q 5		0		0		10		17		18		4.18

		Q 6		0		0		3		23		19		4.36

		Q 7		0		1		5		18		21		4.31

		Q 8		0		0		10		16		19		4.20

		Q 9		0		1		8		17		19		4.20

		Q 10		0		0		1		26		17		4.27

		Q 11		0		0		8		21		16		4.18

		Q 12		0		2		0		27		16		4.27

		Q 13		0		0		17		19		9		3.82

		Q 14		0		0		3		10		32		4.64

		Q 15		0		0		5		6		34		4.64

		Q 16		0		0		1		10		34		4.73

		Q 17		0		0		2		12		31		4.64

		Q 18		0		0		2		14		29		4.60

		Q 19		0		0		2		8		35		4.73

		Q 20		0		0		3		6		36		4.73

		mean												4.38

		st.d.												0.26





		






_1453740903.xls
Chart1

		Q 1

		Q 2

		Q 3

		Q 4

		Q 5

		Q 6

		Q 7

		Q 8

		Q 9

		Q 10

		Q 11

		Q 12

		Q 13

		Q 14

		Q 15

		Q 16

		Q 17

		Q 18

		Q 19

		Q 20



4.5

4.33

4.83

4.5

4

4.33

4.5

4.83

4.33

4.5

4.67

4.3

4.33

4.17

4.5

4.67

4.5

4.33

4.5

4.17



Computer System Usability

				Number of people chose:														The mean of level of significance

				1		2		3		4		5		6		7										5.4		0

		Q 1		0		0		0		1		1		5		8		6.3				6.30				5.5		1

		Q 2		0		0		0		0		2		3		10		6.5				6.50				5.9		1

		Q 3		0		0		0		0		3		3		9		6.4				6.40				6.0		1

		Q 4		0		0		0		1		1		3		10		6.5				6.50				6.1		4

		Q 5		0		0		0		1		2		1		11		6.5				6.50				6.3		5

		Q 6		0		0		0		2		1		5		7		6.1				6.10				6.4		2

		Q 7		0		0		0		0		2		2		11		6.6				6.60				6.5		4

		Q 8		0		0		0		1		2		2		10		6.4				6.40				6.6		1

		Q 9		0		0		1		1		2		2		9		6.1				6.10

		Q 10		0		0		1		2		1		2		9		6.1				6.10

		Q 11		0		0		0		0		3		2		10		6.5				6.50

		Q 12		0		0		0		1		4		4		6		6.0				6.00

		Q 13		0		0		1		2		2		2		7		5.5				5.50

		Q 14		0		0		0		0		4		3		8		6.3				6.30

		Q 15		0		0		0		0		3		4		8		6.3				6.30

		Q 16		0		0		0		0		5		6		4		5.9				5.90

		Q 17		0		0		0		1		3		4		7		6.1				6.10

		Q 18		0		0		0		2		1		3		9		6.3				6.30

		Q 19		0		0		0		0		4		3		8		6.3				6.30																				Mean =6,25

		mean		Mean														6.25																								Std. Dev. =0,26

		st.d.		std.dev.														0.26																								N =15





Computer System Usability

		





Learning by Computer

		



Computer Systems Usability Questionnaire

Frequency



U1

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		1		22		22		4.5		4.50

		Q 2		0		0		5		24		16		4.2		4.20

		Q 3		0		0		5		23		17		4.3		4.30

		Q 4		0		0		4		24		17		4.3		4.30						2.1						1

		Q 5a		0		0		7		23		15		4.2		4.20						3.3						1

		Q 5b		0		0		6		23		16		4.2		4.20						4.2						1

		Q 6a		0		0		1		28		16		4.3		4.30						4.3						5

		Q 6b		0		0		5		25		15		4.2		4.20						4.4						4

		Q 6c		0		0		3		19		23		4.4		4.40						4.5						4

		Q 6d		0		0		9		15		21		4.3		4.30						4.6						3

		Q 7		0		0		12		20		13		4.0		4.00						4.7						1

		Q 8		0		0		1		30		14		4.3		4.30												20

		Q 9		2		4		10		25		4		3.6		3.60

		Q 10		0		0		0		21		24		4.5		4.50

		Q 11		0		3		8		22		12		4.0		4.00

		Q 12		0		0		8		18		19		4.2		4.20

		Q 13		0		0		3		19		23		4.4		4.40

		Q 14		0		0		0		20		25		4.6		4.60

		Q 15а		0		4		8		19		14		4.0		4.00

		Q 15b		0		3		7		20		15		4.0		4.00

		Mean												4.2		4.20																				Mean =4,25

		std.dev.												0.2		0.20																				Std. Dev. =0,6

																																				N =15





U1

		



ALC

Means Attitude to learn by Computer Q

Frequency



U2

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		1		2		3		4.5

		Q 2		0		0		0		2		4		4.33

		Q 3		0		0		1		2		3		4.83

		Q 4		0		0		1		2		3		4.5

		Q 5		0		0		0		2		4		4

		Q 6		0		0		0		1		5		4.33

		Q 7		0		0		0		2		4		4.5

		Q 8		0		0		1		2		3		4.83

		Q 9		0		0		0		2		4		4.33

		Q 10		0		0		0		1		5		4.5

		Q 11		0		0		0		3		3		4.67

		Q 12		0		0		1		2		3		4.3

		Q 13		0		0		0		2		4		4.33

		Q 14		0		0		0		1		5		4.17

		Q 15		0		0		0		2		4		4.5

		Q 16		0		0		1		1		4		4.67

		Q 17		0		0		0		2		4		4.5

		Q 18		0		0		0		2		4		4.33

		Q 19		0		0		1		1		4		4.5

		Q 20		0		0		1		2		3		4.17		0

		mean												4.44

		st.d.												0.21





U2

		





U3

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		3		2		10		4.47

		Q 2		0		0		5		2		8		4.20

		Q 3		0		0		3		3		9		4.40

		Q 4		0		0		3		5		7		4.27

		Q 5		0		0		2		3		10		4.53

		Q 6		0		0		3		4		8		4.33

		Q 7		0		0		2		2		11		4.60

		Q 8		0		0		4		4		7		4.20

		Q 9		0		0		3		4		8		4.33

		Q 10		0		0		4		4		7		4.20

		Q 11		0		0		3		3		9		4.40

		Q 12		0		0		4		5		6		4.13

		Q 13		0		0		3		5		7		4.27

		Q 14		0		0		0		6		9		4.60

		Q 15		0		0		2		3		10		4.53

		Q 16		0		0		0		7		8		4.53

		Q 17		0		0		3		2		10		4.47

		Q 18		0		0		1		6		8		4.47

		Q 19		0		0		2		4		9		4.47

		Q 20		0		0		1		4		10		4.60

		mean												4.40

		st.d.												0.15





U3

		





				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		9		19		17		4.18

		Q 2		0		0		11		19		15		4.09

		Q 3		0		0		5		19		21		4.36

		Q 4		0		0		4		17		24		4.44

		Q 5		0		0		10		17		18		4.18

		Q 6		0		0		3		23		19		4.36

		Q 7		0		1		5		18		21		4.31

		Q 8		0		0		10		16		19		4.20

		Q 9		0		1		8		17		19		4.20

		Q 10		0		0		1		26		17		4.27

		Q 11		0		0		8		21		16		4.18

		Q 12		0		2		0		27		16		4.27

		Q 13		0		0		17		19		9		3.82

		Q 14		0		0		3		10		32		4.64

		Q 15		0		0		5		6		34		4.64

		Q 16		0		0		1		10		34		4.73

		Q 17		0		0		2		12		31		4.64

		Q 18		0		0		2		14		29		4.60

		Q 19		0		0		2		8		35		4.73

		Q 20		0		0		3		6		36		4.73

		mean												4.38

		st.d.												0.26
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4.5

4.3333333333



Computer System Usability

				Number of people chose:														The mean of level of significance

				1		2		3		4		5		6		7										5.4		0

		Q 1		0		0		0		1		1		5		8		6.3				6.30				5.5		1

		Q 2		0		0		0		0		2		3		10		6.5				6.50				5.9		1

		Q 3		0		0		0		0		3		3		9		6.4				6.40				6.0		1

		Q 4		0		0		0		1		1		3		10		6.5				6.50				6.1		4

		Q 5		0		0		0		1		2		1		11		6.5				6.50				6.3		5

		Q 6		0		0		0		2		1		5		7		6.1				6.10				6.4		2

		Q 7		0		0		0		0		2		2		11		6.6				6.60				6.5		4

		Q 8		0		0		0		1		2		2		10		6.4				6.40				6.6		1

		Q 9		0		0		1		1		2		2		9		6.1				6.10

		Q 10		0		0		1		2		1		2		9		6.1				6.10

		Q 11		0		0		0		0		3		2		10		6.5				6.50

		Q 12		0		0		0		1		4		4		6		6.0				6.00

		Q 13		0		0		1		2		2		2		7		5.5				5.50

		Q 14		0		0		0		0		4		3		8		6.3				6.30

		Q 15		0		0		0		0		3		4		8		6.3				6.30

		Q 16		0		0		0		0		5		6		4		5.9				5.90

		Q 17		0		0		0		1		3		4		7		6.1				6.10

		Q 18		0		0		0		2		1		3		9		6.3				6.30

		Q 19		0		0		0		0		4		3		8		6.3				6.30																				Mean =6,25

		mean		Mean														6.25																								Std. Dev. =0,26

		st.d.		std.dev.														0.26																								N =15





Computer System Usability

		





Learning by Computer

		



Computer Systems Usability Questionnaire

Frequency



U1

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		1		22		22		4.5		4.50

		Q 2		0		0		5		24		16		4.2		4.20

		Q 3		0		0		5		23		17		4.3		4.30

		Q 4		0		0		4		24		17		4.3		4.30						2.1						1

		Q 5a		0		0		7		23		15		4.2		4.20						3.3						1

		Q 5b		0		0		6		23		16		4.2		4.20						4.2						1

		Q 6a		0		0		1		28		16		4.3		4.30						4.3						5

		Q 6b		0		0		5		25		15		4.2		4.20						4.4						4

		Q 6c		0		0		3		19		23		4.4		4.40						4.5						4

		Q 6d		0		0		9		15		21		4.3		4.30						4.6						3

		Q 7		0		0		12		20		13		4.0		4.00						4.7						1

		Q 8		0		0		1		30		14		4.3		4.30												20

		Q 9		2		4		10		25		4		3.6		3.60

		Q 10		0		0		0		21		24		4.5		4.50

		Q 11		0		3		8		22		12		4.0		4.00

		Q 12		0		0		8		18		19		4.2		4.20

		Q 13		0		0		3		19		23		4.4		4.40

		Q 14		0		0		0		20		25		4.6		4.60

		Q 15а		0		4		8		19		14		4.0		4.00

		Q 15b		0		3		7		20		15		4.0		4.00

		Mean												4.2		4.20																				Mean =4,25

		std.dev.												0.2		0.20																				Std. Dev. =0,6

																																				N =15





U1

		



ALC

Means Attitude to learn by Computer Q

Frequency



U2

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		0		2		4		4.67

		Q 2		0		0		0		1		5		4.83

		Q 3		0		0		1		2		3		4.33

		Q 4		0		0		1		3		2		4.17

		Q 5		0		0		1		2		3		4.33

		Q 6		0		0		0		2		4		4.67

		Q 7		0		0		0		1		5		4.83

		Q 8		0		0		0		3		3		4.50

		Q 9		0		0		1		2		3		4.33

		Q 10		0		0		0		1		5		4.83

		Q 11		0		0		0		2		4		4.67

		Q 12		0		0		1		1		4		4.50

		Q 13		0		0		1		3		2		4.17

		Q 14		0		0		0		2		4		4.67

		Q 15		0		0		0		3		2		3.67

		Q 16		0		0		1		1		4		4.50

		Q 17		0		0		0		2		4		4.67

		Q 18		0		0		1		2		3		4.33

		Q 19		0		0		0		3		3		4.50

		Q 20		0		0		1		2		3		4.33		0

		mean												4.48

		st.d.												0.28





U2

		





U3

				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		3		2		10		4.47

		Q 2		0		0		5		2		8		4.20

		Q 3		0		0		3		3		9		4.40

		Q 4		0		0		3		5		7		4.27

		Q 5		0		0		2		3		10		4.53

		Q 6		0		0		3		4		8		4.33

		Q 7		0		0		2		2		11		4.60

		Q 8		0		0		4		4		7		4.20

		Q 9		0		0		3		4		8		4.33

		Q 10		0		0		4		4		7		4.20

		Q 11		0		0		3		3		9		4.40

		Q 12		0		0		4		5		6		4.13

		Q 13		0		0		3		5		7		4.27

		Q 14		0		0		0		6		9		4.60

		Q 15		0		0		2		3		10		4.53

		Q 16		0		0		0		7		8		4.53

		Q 17		0		0		3		2		10		4.47

		Q 18		0		0		1		6		8		4.47

		Q 19		0		0		2		4		9		4.47

		Q 20		0		0		1		4		10		4.60

		mean												4.40

		st.d.												0.15





U3

		





				Number of people chose:										The mean of level of significance

				1		2		3		4		5

		Q 1		0		0		9		19		17		4.18

		Q 2		0		0		11		19		15		4.09

		Q 3		0		0		5		19		21		4.36

		Q 4		0		0		4		17		24		4.44

		Q 5		0		0		10		17		18		4.18

		Q 6		0		0		3		23		19		4.36

		Q 7		0		1		5		18		21		4.31

		Q 8		0		0		10		16		19		4.20

		Q 9		0		1		8		17		19		4.20

		Q 10		0		0		1		26		17		4.27

		Q 11		0		0		8		21		16		4.18

		Q 12		0		2		0		27		16		4.27

		Q 13		0		0		17		19		9		3.82

		Q 14		0		0		3		10		32		4.64

		Q 15		0		0		5		6		34		4.64

		Q 16		0		0		1		10		34		4.73

		Q 17		0		0		2		12		31		4.64

		Q 18		0		0		2		14		29		4.60

		Q 19		0		0		2		8		35		4.73

		Q 20		0		0		3		6		36		4.73

		mean												4.38

		st.d.												0.26





		






