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ABSTRACT 
In this article, Structural communication grid (SCG), an alternative measurement and evaluation technique, has 
been firstly summarised and the design, development and implementation of a computer based SCG system have 
been introduced. The system is then tested on a sample of 154 participants consisting of candidate students, 
science teachers and faculty staff members. A comparative study between paper-and-pencil and computerized  
versions of SCG has been conducted. 154 subjects, consisting of candidate students, science teachers and faculty 
staff members, have participated in this study. Participants’ views are probed by using  Software Evaluation 
Questionnaire and Open-Ended Interview Form. Findings of the study show that i) participants find SCG 
technique easier to use in computer medium, ii) they have positive attitudes towards this computer software, and 
iii) they prefer computerized version of SCG technique to the paper-based SCG technique. The findings have 
been discussed in terms of its contribution to computer aided measurement and evaluation methods by taking 
similar studies in the literature into account. 
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INTRODUCTION 
The views of educators towards learning, teaching and evaluation have experienced significant changes in the 
last thirty years. There has been a shift from behaviorist learning approach to constructivist learning approach, 
from teacher-centered education to student-centered education, from memorization to meaningful learning. This 
shift has also been reflected to the measurement and evaluation as being a part of learning and teaching process. 
Constructivist approach, which argues that individuals actively build their new knowledge upon prior ones in a 
way distinct to themselves, has questioned the effectiveness of traditional measurement and evaluation 
techniques that only focus on the learning product, and highlighted the utilization of alternative measurement 
and evaluation techniques which focus on the learning process. 
 
The Science and Technology, Mathematics, Social Sciences and Turkish curriculums have been redesigned in 
Turkey in line with the constructivist paradigms. Accordingly, constructivism has been embedded into courses 
which are to be spirally distributed thorughout the school years and an inter-disiciplinary approach has been 
adopted. The most important change, perhaps, has been in the perceptions regarding measurement and 
evaluation. This change is more apparent in Science and Technology programs (Bahar, 2006). 
 
Multiple choice tests are still most widely used, and at the same time criticized, assesment and evaluation 
techniques all around the world. The main drawback of a multiple choice test is to inform  participants in 
advance that each question in the test, no matter how many choices it have, has only one correct answer. 
Participants are required to find the desired answer by eliminating the incorrect choices. Knowing that the 
question has just one correct answer may lead participants to focus on guessing the answer rather than thinking 
over the question  which contradicts the basic aims of the assessment in the fisrt place. Hence, the usage of new 
assessment and evaluation techniques have been advocated in the new Turkish curriculum. Structured 
Communication Grid in this regard has been mentioned under the category of alternative measurement and 
evaluation in the 2004 Turkish Science and Technology Program (MEB, 2004). 
 
Structured Communication Grid (SCG) Technique 
Structured Communication Grid (SCG) technique was proposed and developed as an alternative assesment 
technique to multiple choice tests by trying to eliminate  their drawbacks. SCG differs from traditional multiple 
choice tests in this regard that participants are not in advance aware of how many correct answers a question 
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have. Hence, it is very difficult, if not impossible, to  reach a correct answer just by guessing in a SCG test.  
Furthermore, to make guessing much more difficult, SCG tests have more choices than traditional multiple 
choice tests and the choices are displayed in a grid  as the name implies (Bahar et al., 2006). For instance, while 
a 3x3 SCG has 9 choice a 4x4 SCG has 16 choices (See Figure 1). 
 
First studies about SCG was commenced by Egan (1972) and then has been used by many researchers 
successfully (Johnstone et al., 2000; Bahar and Hansell, 2000; Bahar, 2001; Özatlı, 2006). In almost all of these 
studies, it has been emphasized that SCG is an assessment and evaluation technique  that measures meaningful 
learning and helps in diagnosing misconceptions and erronues information of students. 
 

 
 

Figure 1: A 3x3 Structured Communication Grid  
 
There is not an optimum grid size for a SCG test. 3x3, 3x4 or 4x4 SCG grids are prepared with respect to the age 
and school level of the audience and each cell of the grid is numbered in turn (Johnstone et al., 2000). In order to 
prepare a SCG, the teacher asks a fair question and places its answer randomly into one or a few of the cells. 
Then s/he asks another question and  places its answer into the cells respectively. However, the cells belonging 
to the correct answer of a question may be amongst the cells for the correct answer of another question. In other 
words, some part of correct answers of a question may also be part of correct answers to another question. One 
might ask as many questions for a grid as s/he likes unless filling all the cells of the grid. What is required to 
complete a SCG successfully may ,indeed, resemble to composing a short essay or an article. While composing 
an essay, the ideas are  first put forward and then organized and presented in a logical order and coherent way. 
While comstructing a SCG ,likewise, correct answers for each question first put forward and then distributed 
among the cells of the grid.  
 
There are two types of questions that could be asked in a SCG, namely standart and ordering questions. When it 
is administired, depending on the type of the question the participants are required either   
 

a) to select the cells appropriate to be an answer for the question or  
b) to order the cells by enumerating each cell according to their logical and functional relations for a 
particular criteria (this option may not be suitable for every question of a grid). 

 
As a diagnostic test, scores taken in a SCG test may not be used for a summative evaluation.  Separate scoring 
mechanisms are used  for each type of the question. In standart questions, total score of a question is divided into 
two parts and while 50% of the score comes from selecting correct cells for a question, the remaining 50% of the 
score comes from  not selecting an incorrect cell for the question. In other words, participants are rewarded for  
each selected correct cell and punished  for  each  selected incorrect cell. In ordering questions,  the relative 
order of the correct cells are also taken into account. An example of SCG scoring mechanism can be seen in the 
Appendix A. 
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It will be appropriate here to mention about computer aided measurement and evaluation techniques since the 
development of a computer based SCG test is aimed in this study. Parallel to technological developments, the 
utilization of computers during instruction continues to increase; however, similar increase has not been 
observed in computer aided measurement and evaluation (Schwid & O’Donnell, 1992; Dillon & Clyman, 1992). 
Underwood and Brown (1997) also argue that while the number of computer aided measurement and evaluation 
instruments assisting class learning increased, its utilization in educational tests is still quite low. 
 
Thelwall (2000) states that computer aided measurement and evaluation techniques, which might increase the 
effectiveness of teaching and learning, has a variety of usages: Employmet of the diagnostic tests before any 
teaching activity and employing formative assessment tests during the teaching activities are among them. 
Bennett (1998), furthermore, states that computer aided measurement and evaluation instruments have brought 
opportunuties for innovation in testing and measurement and evaluation. Computers could be utilised more 
effectively in evaluating any problem solving activities. Moreover, they are also effective in identifying students’ 
process dependent abilities (Chung and Baker, 1997; Schacter et al., 1999; Stevens et al., 1999). Computer based 
measurement an evaluation instruments not only are a rich resource for helping participants to asses their process 
and knowledge level but also provide immediate and personal feedback (Mooney et al., 1998) 
 
It may be argued that the comparative studies addressing the utilization of computerized and paper based tests 
are inadequate and inconclusive (Burke & Normand, 1987; Mazeo & Harvey, 1998 as cited in Dillon & Clyman, 
1992). While some studies (Hicken, 1993; Vansickle & Kapes, 1993; Finegan & Allen, 1994) report that there is 
not a significant difference in student performances for these two tests, other studies (Dimock & Cormier, 1991; 
Mazzeo, 1991) report the contrary. Kapes and Vansickle (1992) report that computer based tests are more 
meaningful and reliable than the others. 
 
Levine and Donitsa-Schmidt (1997) and Ogunkola (2008) state in their study that widely usage of computers 
facilitates positive attitudes towards computers. It is thought that several issues such as participants’ 
demographic factors (gender, cultural background, age etc.) (Leutner & Weinsier, 1994) and their previous 
computer experiences (Maurer, 1994) may affect their performances during computer based measurement and 
evaluation. Lee (1986), in his study on college students, found that the students who have less experience with 
computers are less successful than others at computer based mathematics tests. However, it is argued that this 
inadequacy may be removed by the provision of a minimal computer experience opportunity.  
 
Mazzeo et al (1991), on the other hand, found conflicting results in their studies on English and Mathematics 
tests. In one of their studies, for instance, the authors observed that there was a negative effect of previous 
experience with computers, i.e., the less experienced students got higher marks. In another study focusing on the 
previous  computer experiences (Johnson and White, 1980), it has been observed that a group of participants 
who took a computer course got higher scores than a group of participants who didn’t take any computer course 
before. 

 
THE AIM OF THE STUDY 
The paper form of SCG technique has been widely used in many studies. However, there is not any study, 
authors aware of so far, which utilizes this technique in the computer environment. The aim of this study is, 
hence,  
 

i) to develop a computer based environment for the administering and evaluating  SCG 
technique, and  
ii) to collect participants’ views about this environment and to determine positive and negative 
aspects of both  SCG technique itself and its computerized version. 

 
METHOD 
Participants 
One hundred and fifty participants, consisting of 118 candidate elementary school teachers, 24 candidate science 
teachers at the master program and 12 faculty staff members from the elementary education department of 
Faculty of Education at Abant Izzet Baysal University, Bolu Turkey, have taken part in this study. All of the 
participants filled a standard software evaluation questionnaire after using the computerized version of SCG 
technique. Face-to face interviews were conducted with 26 candidate elementary school teachers, 19 candidate 
science teachers and 4 faculty staff members in order to probe their views about SCG technique and its 
adaptation to the computer environment.  
 



The Turkish Online Journal of Educational Technology – TOJET April 2009 ISSN: 1303-6521 volume 8 Issue 2 Article 1 

None of the participants in the study had reported any difficulty in using computers since they had already taken 
computer courses at graduate level. The teachers and faculty staff reported that they had their own personal 
computers and they had been using them as an integral part of their teaching. 
 
Design of SCG Software 
A computer system that facilitates the preparing, administering and evaluating a SCG technique has been 
developed.  The system has two different modes, namely design and application modes.  While design mode 
provides tools for the preparation of a SCG test, application mode helps administering a SCG test, collecting 
user responses and analyzing them instantly.  
 
The design mode has very flexible facilities that ease the creation of a SCG test. There are several buttons on the 
upper part of the screen that provide easy access to the major functionalities of the system such as adding a new 
grid or deleting an existing grid, adding a new question for a grid and deleting a question from the grid, 
navigating between existing grids and questions, changing the question types etc. There is also a menu on top of 
the system that enables easy access to all the functionalities of the system. There are also several text labels that 
inform users about the current status of the system such as how many grids, questions it has, and the number of 
the current grid and the current question, the current question type , how many questions are needed to be 
answered or needed their correct cells to be assigned etc. 
 
One is firstly required to construct a grid by stating how many cells it will consists of and what type of responses 
(text or image) it will hold. How many cells a grid contains can not be changed after its construction. If one 
wants to construct a grid with different number of cells, s/he has to add a new grid with the desired number of 
cells. However, one can easily change what type of a response each cell of a grid will hold. Some cells of the 
grid might hold images while some other cells of the same grid might hold text fields. By default, each cell of a 
newly constructed grid has a default placeholder. It has a specific picture for image cells and a default 
placeholder text indicating the cell number such as “Item 4” for text cells.  One could easily change the content 
of a cell from a text to an image or from an image to text by pressing a specific key. One could place graphs, 
charts, pictures etc as an image. One could browse for an image file to load after selecting a cell and converting 
it to an image by pressing a key if it is a text cell. One could also change the font size, styles, text colours and 
background colours of cells containing texts. One could also create fixed cells that could be addressed in 
questions. Fix cells can not be clicked or highlighted during the design or application mode and left part of the 
cell is shown in red to denote it is fixed. This flexibility of the system makes the preparation of complex grids 
possible. 
 
After a grid is constructed, one could ask as many questions as s/he wishes for a grid and assign their correct 
cells. The design mode of the system enables constructing both standard and ordering questions which are called 
A and B type questions respectively. One could ask just A type, just B type or both A and B type questions. One 
could change between question types by pressing the buttons labeled as  “A” and “B” respectively on the upper 
left side of the screen and may enter his/her question into the question text field. If A is selected, the question 
becomes a standard question and if B is selected the question becomes an ordering question. A text field of a 
question by default contains placeholders for actual questions indicating the question number and the type of the 
question. For instance for a standard question it contains “This is standard question 1” while it holds “This is 
ordering question 1” for an ordering question.  One could write his/her own questions by deleting these 
placeholders. If the text field of A or B type of a question is left empty, it is regarded as not having that type of 
the question and that type of the question is not taken into consideration during the application mode. The cells 
selected during the preparation of a question are regarded as its correct cells. One could easily change the correct 
cells of a question anytime during the design mode.  
 
Pressing a mouse button over a cell is automatically selects or de-selects a cell.  The cells are automatically 
sequenced in the order that they are selected. The selection of the cells is done in type A question and the order 
of the selected cells is changed in type B question. Selection of a cell is shown by highlighting either the actual 
number in standard questions on the left upper side of cell or the sequence in which it was selected in ordering 
questions on the left bottom side of the cell. If a change is desired to be done on automatic ordering, part of the 
cell that shows the number is either to be left-clicked in order to increase order number or to be right-clicked in 
order to decrease order number. 
 
Grids prepared in design mode could be saved to a text file and could then be re-loaded again in design mode 
and modifications could be made.  
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Application mode of the system enables the administering of the prepared files by the system. Application mode 
starts with the selection of SCG file and entering some identification information about the user such as name, 
age, gender etc (See Figure 2).  

 

 
 

Figure 2: A screenshot of identification information window in the application mode. 
 
However, in application mode one is only allowed to make selections and change ordering of selections and can 
not modify any other part of the grids or questions. One can not exit the application mode without giving 
adequate responses for each question in every grid. Hence, there are also additional buttons providing specific 
functionality for the application mode such as to bypass a question, labeled as “ I do not want to answer this 
question”, or to go to the next unanswered question  or information labels that indicate how many questions are 
not answered.  
 
Application mode of the system also provides instant analysis of the users responses by both displaying it to the 
users and saving it to a file.  Detailed analysis information about the test results give both participants and 
researchers instant feedback and provide opportunity for their self evaluation.  Analysis of the results both 
include what responses users gave including correctly and incorrectly selected cells for each question and how 
long they deal with each question and grid  as well as their raw and scales scores for each question. It also 
provides an average score for standard and ordering questions and produces a test score scaled to 100.  
 
Facilities provided in application mode of the system simplifies the administration of a SCG test which is very 
difficult to administer and analyze manually by paper-pencil. Hence, the system might make life easier for 
teachers and enable them to obtain in-depth knowledge about their students. 
 
Some screenshots of the system during the administration of a biology and mathematics tests could be seen in 
the following figures (Figure 3, Figure 4, Figure 5 and Figure 6). 
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Figure 3: A SCG consisting of 8 text choices and a fixed image cell 

 

 
Figure 4: A SCG consisting of 9 image choices 
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Figure 5: A SCG consisting of 9 geometric figures 

 

 
Figure 6: A SCG ordering question with 9 choices 

 
 



The Turkish Online Journal of Educational Technology – TOJET April 2009 ISSN: 1303-6521 volume 8 Issue 2 Article 1 

Data Gathering Instruments and Analysis 
Two research instruments are utilized in this study to collect data:  
 

1) Software Evaluation Questionnaire and  
2) Open-ended interview form.  

 
Software Evaluation Questionnaire: “Software Evaluation Questionnaire (SEQ)”, addressing to participants’ 
views about SCG-software, has been adapted by us by using a “prototype software evaluation form” and a “final 
release evaluation form” (Akpınar, 1999).The SEQ consists of 20 items and 5-Likert Type Scaling was 
preferred. Its validity was provided by consulting to several experts. An open-ended question was added at the 
end of the questionnaire in order to provide the participants an opportunity to express their views about the 
system. Test-retest method was applied in order to determine the instruments’ reliability (Cohen et al., 2005, p. 
131; Can, 2000): A group of participants (N=77) were asked to fill the questionnaire after they use the system. 
The same questionnaire was given to the same participants 3 weeks later. Correlation coefficient was found to be 
0.82. Moreover, internal consistency (Cronbach alpha) of the instrument has been found to be 0.90.  
 
The responses given to SEQ were converted to a score for each item. In order to do this, the options were first 
scaled from 1 to 5 (1- I Strongly Disagree; 5- Strongly Agree). Then participant responses were converted to 
SPSS format. Average scores for each participant and each item were calculated in SPSS. These scores were re-
scaled by assigning equal quantitative ranges to Likert-Type Scaling.  

 
1.00-1.79; I strongly disagree  1.80-2.59; I disagree 
2.60-3.39; neither agree nor disagree 3.40-4.19; I Agree 
4.20-5.00; I strongly agree 

 
Participants’ responses are intensifed in the ranges of 3.40 – 5.00 (I agree – I strongly agree). 

 
Open-ended Interview Form:  
In order to obtain participant views, two open-ended question were addressed to the participants: 
 

1- What do you think about positive and negative aspects of structured communication grid 
technique? 

2- Would you compare positive and negative aspects of paper-based structured communication grids 
with computer-based structured communication grids? 

 
The data obtained from the interview forms have been analyzed using descriptive analysis method (Yıldırım & 
Şimşek, 2000, p. 158). The data have been grouped under different categories and participants’ related views 
have been gathered together and were analyzed. By means of this, it has been aimed that participant views may 
be presented in a more coherent way and their positive and negative views about the program may be identified 
more clearly. 

 
Implementation 
SCG technique by paper and pencil, first, has been introduced to the students, teachers and faculty staff at 
separate sessions (Since the number of students were high, their presentation has been divided into two sessions). 
Then, they were required to prepare an example SCG test in a week in order to probe their level of understanding 
and to ensure that they fully understand the technique. 
 
The SCG software has then been introduced to participants with a presentation in a computer laboratory. After 
the presentation, the students and teachers were required to complete a computer based SCG test consisting of 
questions from their own subject fields. Faculty staff has not attended this part of study. Researchers prepared 
the questions employed in the tests themselves and experts’ views about them have been collected. Software 
evaluation questionnaires were administered to the participants after they complete the test. 
 
FINDINGS AND DISCUSSION 
The data gathered from participant responses to SEQ are presented in Table 1. It can be seen from this table that 
average scores of each group and consequently general average scores for each particular item ranges at the 
interval of 3.40 – 5.00 (I agree- I strongly agree). Moreover, the participants have, in average, strongly agreed 
(4.20-5.00) with twelve of twenty items. These findings suggest that the computer software prepared for SCG 
technique is sufficient in terms of the items addressed to participants. 
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It can also be seen from Table 1 that the average scores of the students and science teachers are slightly lower 
than the average scores of faculty staff for the item numbers 7 (The quantity of knowledge presented on the 
screen is enough), 8 (Transitions between screens are completely probable), and 10 (System errors, whose source 
is unknown, are not encountered). It may be argued that the reason for this difference may be due to the nature of 
these items which may necessitate more expert knowledge than the other items in the SEQ. 
 
However, students’ and teachers’ views about these items may be taken into account and therefore the quantity 
of knowledge presented on the screen may be increased and the number of screen transitions and problems 
perceived as system errors may be minimized. Every software development processes is circular and definitely 
need feedback from end-users to make further revisions. 
 
Another noticeable statement which has high average score in Table 1 is item number 20 (It can be used for 
program measurement and evaluation purposes). This  is an expectable result for SCG technique due to its 
characteristics such as the provision of an opportunity for evaluating partial knowledge, decreasing chance factor 
by questioning meaningful learning as a result of its selection and ordering features, and maintaining immediate 
feedback (such as scoring, number of incorrect and correct answers, saving information etc.).  
 

Table 1: Average score for participant responses to questionnaire items 
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X  X  X
01- Screen layout of the program is clear and understandable.. 4.16 4.20 4.66 4,34

02- Screen design helps understanding the program fully. 4.04 3.91 4.08 4,01
03- It is easy to learn how to use the program. 4.28 4.16 4.16 4,20
04- It is esy to remember how to use the functions and operations in the program. 4.11 3.83 4.33 4,09

05- It is easy to use the functions in the program. 4.24 4.12 4.50 4,28
06- Function names and their functions are consistent with each other. 4.11 3.91 4.41 4,14

07- The quantity of knowledge presented on the screen is enough. 3.81 3.45 4.33 3,86

08- Transitions between screens are completely probable. 3.63 3.91 4.33 3,95
09- The program is fast. 4.19 4.41 4.66 4,42
10- System errors, whose source is unknown, are not encountered 3.58 3.87 4.33 3,92
11- The program is appealing. 4.17 4.45 4.75 4,45

12- The program is motivating. 4.10 4.16 4.66 4,30
13- The program has characteristic to help in construction of knowledge. 4.02 3.95 4.16 4,04
14- Communication characteristic of the program is strong. 4.03 3.95 4.25 4,07
15- It is beneficial that the program saves the results. 4.45 4.58 4.75 4,59
16- The program is beneficial in terms of providing teachers opportunity to develop 
themselves. 

4.18 4.29 4.50 4,32

17- It is convenient to study this program. 4.26 4.20 4.33 4,26

18- The program is in a characteristic that it can be controlled at any time.. 4.33 4.33 4.33 4,33

19- Feedback characteristic of the program is beneficial. 4.26 4.29 4.66 4,40
20- It can be used for program measurement and evaluation purposes. 4.43 4.41 4.41 4,42

 
Especially high average score of faculty staff shows that this software meets experts’ expectations of a 
computerized version of SCG. This finding shows that it is consistent with the usability criteria of a 
measurement instrument as Lien suggested (1976). Mooney et al. (1998) claim that computer aided measurement 
and evaluation techniques provide instant and individualized feedback as well as assisting evaluation of 
knowledge and process levels of students. Sluijsmans et al. (1998) and Bond (1995) claim that while self-
evaluation may not be a new evaluation strategy, it is an effective way to increase a student’s role as an active 
participant during self-learning. Both of these views are parallel to the questionnaire results about evaluation of a 
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computer based SCG technique and its feedback provision mechanism. That is, this mechanism provides 
feedback in a multidimensional format and saves it to a file which is very helpful in students’ self-evaluation and 
reflection about the process. 
 
In order to support the consistency of the findings in the SEQ qualitatively, participants’ responses to open-
ended interview forms have been provided below. 
 
It has been seen that the participants mostly expressed positive views about 1st question in the open-ended 
interview form (What do you think about positive and negative aspects of structured communication grid 
technique?). Positive views are more apparent in the statements of faculty staff as well. The positive views may 
be categorized as “effectiveness of this technique as a measurement and evaluation tool”, “assessment of partial 
knowledge”, replacement of assessment of rote learning with assessment of meaningful learning”, and 
“knowledge endurance”. Some examples selected from participant views may be seen below: 
 

“...it is difficult from the teachers’ perspective since it requires much higher quality questions; however, 
it is a good way of evaluating the learning of students. As a candidate teacher, I am satisfied with it. It aims to 
facilitate meaningful learning of students. It will provide knowledge endurance since in case the students give 
correct answer, it makes them question why it is correct; that means it leads students to the discovery, 
contemplating, and analyzing. I like to use this method at the school that I will teach” (A student’s view) 

“...this is a nice method to assess the students who have prior knowledge and correctly evaluate their 
knowledge level. However, it may be difficult to implement at first. It is also very good in terms of providing 
alternative method to multiple-choice tests...” (A teacher’s view) 

“...SCG technique is excellent for elementary school and secondary school evaluations and especially 
for more precise examinations like UDS and KPDS. I think it is a multidimensional technique since it increases 
teachers’ and students’ motivation, gives students an opportunity to correct their mistakes, to complete their 
missing knowledge, and strengthen their correct understandings.” 
 
Some negative statements, besides to positive ones, have also been expressed by some students as can be seen 
from open-ended interview forms. These negative statements can be grouped into two categories: Lack of time 
issue during the preparation of the technique and restrictions due to the nature of the specific subjects. Some 
excerpts about students’ negative views are below: 
 

“...it requires too much time to prepare questions in SCG technique. Teachers’ thinking time gets 
longer. In order to give it an exam status, the numbers of questions are to be increased; however, this also 
increases its cost. Moreover, there may be some operational mistakes during the evaluation, which in turn affects 
the assessment...” 

“..it may be restricted to specific subjects. It may be impossible to prepare both standard and ordering 
questions and just ordering questions for each subject. I mean it may be difficult to apply in every subject.” 
 
According to 2nd question of open-ended interview form (Would you compare positive and negative aspects of 
paper-based structured communication grids with computer-based structured communication grids?), all 
participants expressed that computer-based SCG had more advantages than the paper and pencil version. These 
include the factors such as its user-usability, provision of fast and effective feedback, quick and easy scoring, 
attractiveness of design with different colours and shapes. Some statements about them are presented below: 

 
“...you don’t have to know the software in detail. It is nice to answer the questions with a few clicks or 

using keyboard, without dealing with paper and pencil. It is also nice that the answers are supported visually” (A 
Student’s view) 

“...its utilization by means of computer makes the process faster. It facilitates quick thinking. While 
using paper-based method, we may sometimes forget what we thought. This computer software, I think, is good 
from this point.” (A teacher’s view) 

“The utilization of computer based type of SCG technique is quite appropriate for secondary and higher 
education...The most important aspect of these grids is its transfer of the principal “the more senses are 
addressed during the education, the more learning occurs” into the measurement and evaluation dimension of 
learning.” (A Faculty staff’s view) 

 
While these positive thoughts have dominated participant views, they have also expressed concerns about 

the importance of computer laboratories and computer literacy of students and teachers for a successful 
application of computer-based SCG. Most of the participants agree with the following view: 
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“This software may be quite attractive for students; however, the preparation of an adequate SCG test 
requires a teacher both to be good at using computers and having enough time to prepare it. Therefore, I think, 
the utilization of it in Turkey may only be possible after years of endeavours since in our schools there is not 
enough computer equipment. However, if we somehow achieve to use this technique, I think it will be enjoyable 
for students and the concepts will be more durable since it addresses to visual senses...” (A teacher’s view) 

“Most of our teachers even don’t know how to use computers. Due to this, it is too early to use this 
software. However, we may think is as a big step to increase education level...” (A student’s view) 

“The students are to be able to use computer to the some degree in order to use the software efficiently. I 
mean, objective results may not be obtained if it is used with the individuals who are reluctant to use or afraid of 
using computers.” (A faculty staff’s view) 
 
The views of participants about computer literacy of students/teachers and technological infrastructure of 
schools, of course, are not to be overlooked. However, inadequacy in using computers is not only restricted to 
SCG technique. It is also applicable for all software programs utilized in computer-aided teaching. The studies 
about the effects of previous computer experience, however, give conflicting results. Most of the studies (for ex. 
Johnson and White, 1980; Mazzeo et al., 1991) show that computer experience influence achievements in 
computer aided programs or tests. However, some studies (e.g., Lee, 1986) suggest that computer experience 
does not have direct influence on achievement in computer-aided studies. The SCG technique used in our study 
does not require high level of computer literacy and a minimum level of experience may be enough in order to 
use it. It is observed that the participants had already that experience. The points raised on this issue may apply 
to those individuals who have no computer experience at all. However, if one takes probable widely usage of 
computers at our schools and homes in near future into account, it may be concluded that this concern is 
temporary. 
 
As it has been mentioned in the introduction part, while some studies suggest that there are no differences in 
student performances for computer-based exams and paper-based exams (Hicken, 1993; Vansickle & Kapes, 
1993; Finegan & Allen, 1994), others suggest that there are significant differences between them (Dimock & 
Cormier, 1991; Mazzeo, 1991). In our study, we have not reported participant performance for computer-based 
tests and paper-based tests; however, participants’ views about major issues such as usability, provision of fast 
and effective feedback, easy and quick scoring mechanism, and attractive design with different colours and 
figures suggest that computer-based SCG technique may bring more success than its paper-based counterpart 
addressing the same subject. 
 
Although there are some negative participant views about the feasibility of computer-based SCG, such as lack of 
computer literacy, positive participant views outnumbers the negative ones and the issues raised could be 
resolved over the time. This makes computer-based SCG technique a positive view dominated technique. 
Moreover, if one takes the studies indicating that computer-based tests are significantly more reliable than paper-
based tests (Kapes and Vansickle, 1992) into account, it may easily be appreciated why computerized SCG 
technique is more favourable to paper-based one. If one compares the responses obtained by means of open-
ended interview questionnaire with the ones obtained from SEQ, it may be concluded that they support each 
other. This also shows that they are consistent with each other. 
 
Another point that is worthy of discussion concerning this subject is about the place of SCG technique during 
assessment of process among other alternative measurement and evaluation techniques mentioned in 2004 
Turkish Science and Technology Program. There are, of course, many advantages of both paper-based and 
computerized SCG technique such as assisting assessment of partial knowledge, decreasing chance factor in 
reaching to correct answer, diagnosis of misconceptions or erroneous conceptions of students by means of 
incorrectly selected cells, identifying defected aspects of cognitive schemata of students, giving opportunity to 
fill and replace the cells with words, figures, numbers, equations, formulas by means of what visual and verbal 
thinking abilities of students enhanced. While these advantages are quite important, can SCG be thought to be in 
the same category with the process evaluation techniques such as portfolio and projects assessment, which 
address all characteristics of formative evaluation? Logical and operational sequencing of the selected cells in 
SCG technique may demonstrate that the process is an important aspect of it; however, we think that it may be 
more appropriate to regard SCG technique in the middle of traditional and alternative measurement and 
evaluation techniques. 
 
As Bennett (1998) stated, computer-aided measurement and evaluation provides innovations for tests, and 
measurement and evaluations. The SCG technique, which highlights both diagnostic and formative aspects of 
assessment, and evaluates both the product and partially the process, is quite feasible area to be applied and 
developed by researchers at various areas. 
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APPENDIX A 
A Sample of Structured Communication Grid Test and Its Scoring Mechanism 

 
A structured communication grid test focusing on the subject of vertebrate and invertebrate animals is presented 
below. Please use the numbers assigned to each cell of a grid in order to answer the questions prepared for that 
grid. Each cell may be used as an answer of one or more questions. 
 

1 
Gnat 

2 
Dolphin 

3 
Butterfly 

4 
Crab 

5 
Trout 

6 
Lizard 

7 
Goshawk 

8 
Worm 

9 
Salamander 

 
Q1- Which of the cells above include vertebrate animal names? 
        a) Select appropriate cells. (Correct Answer: 2, 5, 6, 7, 9) 
        b) Sequence the cells you selected in part a in the order of Fish, Amphibians, Reptiles, Birds, Mammals. 

(Correct Answer: 5, 9, 6, 7, 2) 
Q2- Which of the cells above include invertebrate animal names? 
Q3- Which of the cells above include the name of animal whose appearance and actions seems like a fish 
however it is categorized under mammals? 
Q4- Which of the cells above show the names of the vertebrate/invertebrate animals that live on land? 
Q5- Which of the cells above show the names of the vertebrate/invertebrate animals that live in water? 
 
Scoring 
Scoring mechanism of SCG technique will be shown here for an example question, namely Q1. Q1 has two 
parts: Part A is a standard question while part B is an ordering question.  
 
Let us firstly illustrate the scoring of a standard question, Part A. In standart questions, total score of a question 
is divided into two parts and while 50% of the score comes from slecting correct cells for a question, the 
remaiming 50% of the score comes from  not selecting a incorrect cell for the question. In other words, 
participants are rewarded for  each selected correct cell and punished  for  each  selected incorrect cell. Table 1 
shows the formula for getting the raw  score of a standard question.  
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Table 2: Scoring mechanism of a standard question 

C4

C3

C2

C1
  

C1= The number of cells selected correctly 
C2= Total number of correct cells 
C3= The number of cells selected incorrectly 
C4= Total number of incorrect cells 
 

 
The formula above gives a raw score between -1.0 and +1.0. In order to convert it to a scale of 10, we first add it 
with 1 and then multiply it with 5. 
As it has been stated above, the correct cells for Part A of Q1 are 2, 5, 6, 7, and 9. Suppose that a participant 
selected the cells 2,4,6,7 and 8 for the Part A. Then, one could compute his/her scores as follow: 
 
Correct cells are 2, 5, 6, 7 and 9 and the total number of correct cells are 4 (C2=5). 
Cells selected correctly are 2, 6 and 7, and the number of cells selected correctly are 3(C1=3). 
Incorrect cells are 1, 3, 4 and 8 and the total number of incorrect cells are 4 (C4=4). 
Cells selected incorrectly are 4 and 8 and the number of cells selected incorrectly are 2 (C3=3). 

 

10,0
12

2

12

1012

4

3

5

3
APart for  Score Raw 


  

If one would like to convert it to a scale of 10, then one should add 1 to the raw score and multiply it with 5.  
 

5,55.)1,1(5.)110,0(10 of sclae aat A Part for  Score   

 
Let us then illustrate the scoring of an ordering question, Part B of Q1. In ordering questions, the relative order 
of the correct cells are also taken into account. It is difficult to score an ordering question. One could select all 
the cells correctly but put them in a wrong order. One could ask two Yes or No ordering question for every 
consecutive pairs of the correct cells and determine how many consecutive cells are in the right position. If  one 
of the consecutive cells is not selected or if two consecutive cells are selected but the order is not right, two No 
responses is returned for two ordering questions. If two consecutive cells are selected and their order is correct 
but they are not consecutively selected, one Yes and one No responses is returned for two ordering questions. 
Hence, the raw score of an ordering question is computed by proportioning the number of Yes questions over the 
total number of Yes questions for thr right positions of consecutive pairs in the correct order.  
 

 responses Yes ofNumber  Total

 Questions Ordering ofNumber  Total
Question Orderingan for  Score Row   

 
Please pay attention to the fact the number of Yes or No questions doubles as the number of correct cells in an 
ordering question increase. However, it is enough to multiply by 10 to scale this raw score to 10. 
 
As it has been stated above, the correct sequence of order for Part B of Q1 is 5, 9, 6, 7 and 2. Suppose that a 
participant selected the cells 9, 6, 5, 7 and 4 in sequence for the Part B. Then, one could compute his/her scores 
as follow: 
 
Following 4 consecutive  pairs are found for Part B of Q1. (5,9), (9,6) , (6,7) and (7,2). 
One could ask the following 8 ordering Yes or No questions whether or not the right positions for each 
consecutive pair exist in the response. 
 
Q1: Is number 5 selected before number 9? Q2: If it is, are they ordered consecutively? 
Q3: Is number 9 selected before number 6? Q4: If it is, are they ordered consecutively? 
Q5: Is number 6 selected before number 7? Q6: If it is, are they ordered consecutively? 
Q7: Is number 7 selected before number 2? Q8: If it is, are they ordered consecutively? 
 
Our participant gets the following results for the above ordering questions. Note that if first part of the question 
is incorrect, then the second part is not taken into account. 
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Q1:   No (5 after 9) Q2: No (-) 

Q3:   Yes (9 before 6) Q4: Yes (9 and 6 are consecutively 
selected) 

Q5:   Yes (6 before 7) Q6: No (6 and 7 are not consecutively 
selected) 

Q7:   No (2 is not selected) 
 

Q8: No (-) 

 
Total Number of Ordering Questions is 8. 
Total Number of Yes responses are 2. 

25,0
8

2

 responses Yes ofNumber  Total

 Questions Ordering ofNumber  Total
BPart for  Score Row   

If one would like to convert it to a scale of 10, one should multiply this score by 10.  
5,210.)25,0(10 of sclae aat  BPart for  Score   

Total score of the question could be computed by taking the average of the standard and ordering questions. 
Hence, 

4
2

)5,25,5(

2

 B)Part for  ScoreAPart for  (Score
Q1for  Score  Total 
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