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ABSTRACT 

How can you make a decision for students from their test scores and test information? The purpose of this study is to propose a 
standard setting method for test based on the combination of grey prediction models (GM) and Receiver Operating Characteristic 
(ROC) method. Using the previous measurement data, grey prediction models predict the ability scores of students during testing. 
ROC method uses this result as a reference to find out the optimal cut score based on students’ performance. The experiment 
result showed that the proposed method found out objective pass mark that can differentiate passing and failing students. This 
method is considered easy to apply and not time consuming, but the results obtained are reliable, it helps educators more 
convenient to make their decision in teaching process. 
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1. INTRODUCTION 
An equally important job after assessing the ability of students through the test is standard setting for test, unless the cut 
scores are appropriately set, the results of the assessment could come into question. Standard setting is the methodology 
used to define levels of achievement or proficiency and the cut scores corresponding to those levels. Therefore, if the cut 
scores are appropriately set, the results of the assessment could be valid [1]. Over the past decades, there were many 
standard setting methods established in order to discriminate between competent and incompetent students. These methods 
identify different passing scores, which can be classified into two main groups, the test-centered and examinee-centered 
approaches [2].   
Nedelesky, Angoff, and Ebel methods are typical ones belonging to test-centered approaches. These traditional methods are 
grounded in the subjective judgments of standard setters. The criterion-referenced testing has an important connotation of 
absolute, rather than relative, interpretations of achievement. Thus, the method for setting standards has inspected test 
content and to decide what percentage of correct answers looks like evidence of mastery. In this way, only the merit of the 
questions and the expectations of the examiners determined the standard rather than the performance of examinees [3]. 
Another technique is the bookmark method where the items in a test are ordered by difficulty (e.g., Item Response Theory 
b-parameters) from easiest to hardest. A bookmark is placed in the sequence where it is considered that the location of the 
cut-score should be placed where examinee on the boundary of the performance level could not answer correctly any more 
when the test gets harder [4]. However, the test-centered approaches are based on a mathematical consensus of judgments of 
the standard setters rather than an analysis of the test questions. The problem with these approaches is that the passing score 
is dependent on minimal mastery of study content but the minimum mastery point is determined a priori (e.g., by a school-
wide policy), and that ignores error variance due to unwanted variation in the quality of teaching and the test [5]. 

Instead of the test questions perform the “task” distinguishing competent and incompetent examinees, examinee-centered 
method classify the examinees themselves. The typical methods for this are borderline method and contrasting groups 
method. In these approaches, examinees’ abilities are calculated to identify a minimally competent student. Where standard 
setters identify the examinees who performed between competent and incompetent levels using a global rating scale. The 
passing mark is the average of the checklist scores for borderline examinees [3]. The limitation of these methods is that the 
passing score is dependent on performance of the reference group, it can correct for variation in teaching and assessment 
quality, but ignores error variance due to sampling in the reference group [5]. 
In the examinee-centered (student-centered) approaches, if the ability (or ability scores) of students are accurately predicted 
predicted during testing, setting standard for the test becomes easier. Nowadays, the grey model of Grey System Theory 
has been widely applied in many research fields to solve efficiently the predicted problems of uncertainty systems. Grey 
prediction model (GM) is one of the most important parts in grey system theory, and grey model is the core of grey 
prediction models [6, 7]. The advantage of grey model is that when the number of data is not enough for mathematical 
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statistics, probabilistic and regression analysis, the application of grey model can get good results. Moreover, GM can be 
used for multifunction system and its operation is easy [8, 9]. 
In recent years, the standard setting technique using the Receiver Operating Characteristic (ROC) method has been 
interested to apply. ROC method commonly used in evaluation and comparison of diagnostic technologies, it is now widely 
recognized as the best technique for measuring the quality of diagnostic information and diagnostic decisions, because it 
has discrimination capacity from decision-threshold effects [10, 11]. There were some studies using the ROC method to set 
passing standards for a standardized-patient examination of clinical competence, and for hypothetical multiple choice 
physiology test [12, 13], for example. The results showed that the method could generate an objective pass-mark based on 
subject performance. However, the history showed that there was no perfect method to determine cut score on a test and 
none was agreed upon as the best method because setting standard is not an exact science. Legitimacy of the standard was 
supported when performance standard was linked to the requirement of practice [14]. Therefore, the hypothesis is put out, 
that is, in a specific condition a standard setting method which satisfies the validity, reliability, objectivity, and meet the 
objectives of the users will be the best approach. 
This paper proposes the standard setting method for a mid-term test based on the combination of GM and ROC method with 
advantage that the students’ ability scores are accurately predicted during testing. The proposed method is considered to be 
simple and easy to set up, and not much time consuming. The obtained results are easily evaluated about the validity, 
reliability, flexibility and legal issues related to standard setting.  
 
2. BASIC THEORY 
This study proposes a standard setting method based on the combination of GM and ROC method, so the basic theories are 
introduced in the following section. 
2.1. Grey Prediction Model GM(1,1) 
In Grey System Theory, grey prediction model GM(1,1) conducts the prediction based on the existing data, in essence, is to 
find out the future dynamic status of various elements in a vector. GM(1,1) model represents the first differential calculus, 
it has the main advantages that the required data are not too much, at least only four, and its calculation process is fairly 
simple [15, 16].  

In order to establish GM(1,1) model, a series of numbers )0(x  is needed to determine: 
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This series of numbers can be selected from the experimental data or the statistical data. These data are fluctuating in a 
definite range. Some of the factors which cause the variation of the data are known, but some of the factors are unknown. 
This series of numbers is treated by accumulated generating operation (AGO): 
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Then a series of new numbers )1(x  is formed: 

  ))(,),2(),1(( )1()1()1()1( nxxxx         (3) 
It seems that the fluctuation of this new series number is smoother than the original one. So the dynamic differential 
equation can be established: 

  bax
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tdx
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)1( )(
         (4) 

where ba,  are the coefficients; in Grey System theory terms, a  is said to be a developing coefficient and b  is the grey 
input. 
This is a GM(1,1) model differential equation with the first order and one variable, a series of coefficients is â

 
  Tbaa ]  [ˆ            (5) 

Using the least square method, â  can be obtained: 
  YBBBa TT 1)(ˆ           (6) 
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The solution of differential equation (4) is: 
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Obtained:  ))(ˆ,),2(ˆ),1(ˆ(ˆ )0()0()0( nxxxx           (8) 
This series of numbers is the modeling calculated values. The modeling calculated values are compared with experimental 
values, and the error is also determined. The precision of this model is tested by post error test. If the precision of this 
model is good, the model is available for prediction. If the precision of the model is lower than the good level, the error will 
be treated by GM(1,1) model once again and the calculated values need to reform. 
2.2. Grey Model (2, 1) [17, 18] 
GM (2, 1) can be expressed by one variable and the second order differential equation. 
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where )1()1(x  and 
dt

xd )1(ˆ )1(
 are initial calculated values of system at the time 0t , the solution for )()1( kx  is: 
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where )(ˆ )1(
* kx  is called general solution, it has three kinds of type for the following equation: 
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According to the relationship between a1 and a2, there are three root types of characteristic equation of (11), 
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1 are the coefficients. The coefficients a1, a2, and b can be obtained as 
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By 1-IAGO, the predicted equation is 
 )(ˆ)1(ˆ)1(ˆ )1()1()0( kxkxkx                                                             (18) 

where nk ,,3,2  , )1()1(ˆ )0()0( xx  . The predicted data series )(ˆ,),2(ˆ),1(ˆ )0()0()0( nxxx   is called the GM(2,1) fitted 

sequence, while ),2(ˆ),1(ˆ )0()0(  nxnx  are called the GM(2,1) forecast values. 
2.3 Verifying the data for fitting the model 
This study offers two prediction models: GM(1,1) and GM(2,1) to create the chance to choose so that the initial data are in 
accordance with the chosen model. Before using these models, the initial data have to be tested based on Eq. (19) whether 
the initial data consistent with the prediction model. If the initial data have  Rxn )0(,4 , and 
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where )(;,,3,2 )0( knk   is called class ratio, then initial data are considered consistent with the model. 

In this study, ]396.1,717.0[)( ,5 )0(  kn  , using the following flowchart to test the data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Flowchart of verifying data for fitting the model 
 

 After collecting the predicted results, the mean absolute percentage error (MAPE) is considered, they can be calculated by 
using (20) as the error analysis methods [19].  
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If the MAPE is less than 10%, the prediction result will be accepted. 
2.4 Receiver Operating Characteristic analysis methods 
ROC analysis is a useful tool for evaluating the performance of diagnostic tests and more generally for evaluating the 
accuracy of a statistical model such as logistic regression and discriminant analysis, it classifies the objects into one of two 
categories, diseased or non-diseased [20], corresponding to the tests in education context, those two states can be achieved 
qualification and non-achieved qualification. Therefore, for applying ROC method in education assessment, the concepts of 
sensitivity and specificity have to be defined. 
2.4.1 Sensitivity and specificity with their calculation: 
In the context of clinical tests, sensitivity refers to the ability of a test to correctly identify disease when disease is actually 
present (correctly identified positives). Specificity refers to the ability of a test to correctly identify non-disease when 
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disease is actually absent (correctly identified negatives). In context of academic achievement assessment and classification 
classification through the tests, sensitivity and specificity are defined as follows [13]: 
Definition 1: Sensitivity SN represents to the proportion of correct answers, predicted by standard setting of actual status, 
which are correctly answered by students. Specificity SP refers to the proportion of incorrect answers predicted according to 
standard setting of actual status which are incorrectly answered by students. 
In establishing the relationship between the actual status values and predicted values, two-class prediction problems are 
considered in which the outcomes are labeled either as positive p or negative n. There are four possible outcomes from a 
binary classifier. If the outcome from a prediction is p and the actual status value is also p, then it is called a true positive a, 
however if the actual status value is n then it is said to be a false positive c. Conversely, a true negative d occurs when both 
the prediction outcome and the actual status value are n, and false negative b occurs when the prediction outcome is n while 
the actual status value is p. The four outcomes can be formulated in confusion matrix [20], as follows: 

 
Table 1: Confusion matrix 

Actual status value 

 
Prediction outcome 

 p n Total 

p’ True Positive 
a 

False Positive 
c a + c 

n’ False Negative 
b 

True Negative 

d 
b + d 

 Total a + b c +  d a + b + c + 
d 

Note: Adapted from “Receiver-operating characteristic analysis for evaluating diagnostic tests and predictive models” by  Zou et al., 
2007, Circulation, 115(5), p. 655.  
Definition 2: In the case of test evaluating academic achievement of student, the actual status value of a student is his or her 
capacity status value predicted based on the previous evaluated data. Prediction outcomes are determined by results of 
predicted test. 
The sensitivity NS  or true positive rate is determined by the following formula using analysis result of Table 1 [21]:  

    
ba

a
S N


                   (21) 

and the specificity PS  or true negative rate is also calculated as follows:    

  
dc

d
SP


                               (22)                                                                                                                   

2.4.2 ROC curve 
In the coordinate plane Oxy, the ROC curve is the graph comes from the origin O and shows true positive rate ( NS ) on the 

y-axis and false positive rate ( PS1 ) on the x-axis for varying all cut-off points of test values which are indicated in table 
of hypothetical data for the sensitivity and specificity at various cut-off scores. This is generally depicted in a square box 
with its both axes are from 0 to 1 [22]. 
The area under the ROC curve (AUC) is the area bounded by the ROC curve with the horizontal x-axis and straight line 

1x . The perfect test has an AUC of 1.0, the test has an AUC of 0.5 indicative of a test useless in diagnosis, and the test 
having an AUC more than 0.8 indicates that its accuracy is high, that is a good test [22-24]. 
2.5 Standard Setting for Tests 
In order to classify achievement of students into pass-fail states, a cut score is calculated by using a test-centered or 
examinee-centered method, the students with marks less than the cut score are labeled as failures and those with values 
greater than or equal to the cut score are labeled as passers [25]. Using ROC method to create the standard setting for test 
is new perspective in measurement science. In ROC method, there are some ways to find out the optimal threshold point 
giving maximum correct classification. For example, three criteria are used to find optimal threshold point from ROC 
curve, they are known as points on curve closest to the point (0, 1) in a square box of space of ROC curve with its both 
axes are from 0 to 1 [22], but this method is rarely used because it is difficult to implement. The method is popular used 
for measuring the performance of diagnostic tests is method of Youden index (J) [24].  
 
3. METHODOLOGY  
3.1 Establishing the values for actual status  
For applying ROC method, the actual status values (in Table 1) are first determined in the case of achievement 
assessment. They were found out from applying GMs to predict the ability score which the students will obtain in this 
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semester. In this study, the data which were applied for GMs were the ability score of students in the previous semesters. 
When applying GM(1,1) to predict, if the prediction results have MAPE error relative high maybe even more than 10%, 
the GM(2,1) will be applied. The obtained results are the predicted results that will serve as a basis for classifying the 
ability scores of students into positive and negative states.   
3.2 Establishing ROC method for standard setting of test 
Let NPm  be the total number of students in the class, wherein P  is the number of students in the state of positive 
standard setting and N  is the number of students in the state of negative standard setting. The sensitivity and specificity at 
various cut-off scores are determined and shown in Table 2, the factors in table are explained as follows: 

ia is the number of students in the state of positive standard setting correctly answer a number of questions at level ix , 

ib is the number of students in the state of positive standard setting that do not satisfy level ix , 
 ii aPb           (23) 

id is the number of students in the state of negative standard setting correctly answer a number of questions at level iy , 

ic  is the number of students in the state of negative standard setting that do not satisfy level iy  
   ii dNc           (24) 

 
Table 2: Hypothetical data for the sensitivity and specificity at various cut-off scores 

Predicted test 
(Number of  

correct answers: yx, ) 
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The Youden index is used to maximize difference between true positive and false positive rates. It is helpful for setting a 
performance standard on the test that can be obtained by doing a search of plausible values, where sum of sensitivity and 
specificity can be maximum. Therefore, this index indicates the optimal potential for the pass mark (pass-fail cut-off) and 
should have a maximum value [22, 26]: 

 1maxmax 
 PiNi SSJ

i
 mi ,,2,1        (25)  

At the point of maxJ , the students are classified maximum correctly. 
 
4. RESULTS AND DISCUSSION 
4.1 Data collection 
The study has performed an experiment to set the standard for a 40-multiple choice question English test. There were 181 
students who participated this mid-term test are the twelfth grade students learning at a high school in the South of 
Vietnam, the test result had Cronbach’s Alpha reaching 0.843. The measurement data for applying GMs are the English 
ability score of students in the previous five semesters (as shown in Table 5 of appendix). 
4.2 Results 
Through the measurement data, the study applied GMs to predict English ability score of students in the sixth semester. The 
result of modeling predicted values (in six semesters) is presented in Table 3. The data were highlighted in this table to 
show that they were calculated by GM(2,1), others were calculated by GM(1,1), they were all tested by equations (19) and 
(20) and accepted. 
According to predicted result for English ability score of students in the sixth semester, the standard setter classified 181 
students into two categories, 122 for positive and 59 for negative. This result is used to analyze and diagnose in setting 
the standard for English mid-term test by applying ROC method. The process of analysis and diagnosis is presented in 
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Table 4, the line of data is highlighted to indicate the optimal cut point by using Youden index method. The sensitivity SN 
is plotted against one subtracts specificity (1 - SP) in the coordinate plane Oxy (x-axis performs 1 - SP and y-axis performs 
SN), the ROC curves is presented by using the possible cut scores of the test (as decribed in Figure 1).  
 

Table 3: Modeling predicted values for English ability score of students in six semesters (a part) 
Student Ability score   Student Ability score    

Sem1 Sem2 Sem3 Sem4 Sem5 Sem6 Trend chart MAPE Sem1 Sem2 Sem3 Sem4 Sem5 Sem6 Trend chart MAPE 
S001 5.5 6.3 6.9 7.5 8.1 8.9  1.70 S092 7.0 7.3 7.5 7.7 7.9 8.1  0.76 

S002 8.9 7.9 7.8 7.7 7.7 7.7 
 

0.51 S093 9.9 9.6 9.5 9.4 9.4 9.3 
 

1.48 

S003 8.4 8.0 7.9 7.8 7.7 7.6 
 

0.36 S094 7.2 7.3 7.3 7.4 7.4 7.5 
 

0.22 

S004 6.4 7.2 7.3 7.4 7.5 7.6  0.38 S095 9.7 8.4 8.7 9.0 9.4 9.7  1.73 

S005 7.2 7.0 7.3 7.7 8.2 8.6  1.26 S096 6.1 6.0 5.3 4.6 4.1 3.6  0.74 

S006 3.5 5.8 6.5 7.2 8.0 8.8  1.70 S097 7.0 7.0 6.4 5.8 5.3 4.8  0.14 

S007 8.2 8.5 8.6 8.8 8.9 9.0  1.37 S098 7.7 7.8 7.9 8.0 8.0 8.1  0.25 

S008 5.7 6.6 7.0 6.4 5.4 4.5  1.23 S099 7.6 7.1 7.0 7.0 6.9 6.8  2.55 

S009 8.2 8.5 8.8 9.1 9.5 9.8  1.06 S100 5.6 6.1 6.3 6.4 6.6 6.8  1.23 

S010 8.7 8.3 7.9 7.5 7.1 6.7  1.13 S101 5.5 5.5 5.6 5.7 5.8 5.9  0.50 

S011 7.4 7.7 8.1 8.5 8.9 9.3  1.28 S102 6.6 5.6 5.7 5.8 6.0 6.3  0.00 

S012 7.0 7.4 7.8 8.2 8.6 9.1  
1.04 S103 7.0 6.7 6.6 6.4 6.3 6.1  

0.59 

S013 8.6 8.1 7.6 7.1 6.6 6.1 
 

2.83 S104 7.5 7.2 6.9 6.6 6.3 6.0 
 

1.89 

S014 7.4 8.1 8.4 8.8 9.1 9.5  
1.08 S105 6.0 6.0 5.2 4.6 4.0 3.4  

3.45 

S015 5.3 6.9 7.3 7.7 8.2 8.6  2.83 S106 8.3 7.5 7.7 7.9 8.1 8.3  2.58 

                                  

S085 9.1 9.3 9.4 9.5 9.6 9.7  0.00 S176 4.3 5.2 5.4 5.5 5.7 5.8  0.71 

S086 7.3 6.3 6.7 7.2 7.6 8.1 
 

3.82 S177 7.4 7.0 7.2 7.4 7.7 7.9 
 

1.37 

S087 6.9 6.9 7.2 7.6 8.0 8.4  1.28 S178 6.5 6.8 7.2 7.6 8.1 8.5  1.42 

S088 7.0 7.0 6.7 6.4 6.2 5.9  1.63 S179 5.2 6.1 6.3 6.5 6.7 6.9 
 

0.04 

S089 7.3 7.2 7.4 7.5 7.7 7.9  1.05 S180 6.0 6.7 6.9 7.1 7.3 7.5 
 

0.81 

S090 6.5 6.8 6.9 6.9 6.9 7.0  0.87 S181 5.4 5.4 5.6 5.7 5.9 6.1  1.38 

S091 8.3 8.5 8.7 8.9 9.1 9.3  0.50          

Note. “Sem” is the abbreviation of semester, “MAPE” is the abbreviation of mean absolute percentage error. 
 
4.3 Discussion 
With the hypothesis that in a specific condition, it is possible to design a standard setting method which is considered the 
best one and the most suitable. This study has proposed a combination of GM and ROC method to build standard setting 
method for mid-term test, belonging to the type of examinee-centered method, with advantage that students’ ability scores 
can be  accurately predicted. It can be seen that the proposed method has made the task of setting the standard for test and 
determining the pass mark reasonably and reliably. 
First, the ability scores of students in the sixth semester, in which the interested test happened, is predicted based on their 
ability scores of the previous five semesters, using grey models to predict has given quite accurate results, namely at MAPE 
(as shown in Table 3), these values are very small and less than 10%. Therefore, prediction results are considered as the 
accurate and reliable basis [27-29] for the application of ROC method. Next, ROC method is applied to provide information 
which can be used to calculate all possible cut scores according to  relationships between the sensitivity and (1 - specificity) 
of the test. Finally, the optimal cut score that can differentiate between passing and failing students is found out satisfying 
the ultimate goal of the proposed method.  
Pass mark is determined by using the calculation of Youden index kJ  for each cut score according to (25). The data from 
Table 4 show that the cut score of 26 has maximum kJ  value for this English mid-term test, so the pass mark for the test is 
is 26 having more significantly than the pass mark identified by 20 of traditional standard, because the difficulty of the test 
test is relative easier than ability of this group of students, their obtained achievement is relative high in this test. In 
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addition, the AUC of the test is calculated 0.86 greater than 0.5 as shown in Table 4 and Figure 2, this confirms that the 
proposed method is reliable in the mentioned condition. 
The finding above indicates that the proposed method can perform its task very well in the case of the difficulty of the test is 
easier than or more difficult than the ability of students. The outstanding advantage is easy to apply and not time 
consuming, but the results obtained are reliable and objective. The limitation of the proposed method is that the accurate 
prediction of ability scores of students in semester is a hard work that requires measurement data to be accurate data. 
 

Table 4: Hypothetical data for the sensitivity and specificity at various cut-off scores (a part) 
Number 

of correct answer TP FN FP TN 1-
Specificity (1 - SP ) 

Sensitivit
y (SN ) 

Youden index 
J iAUC  

41 0 
12
2 0 59 0 0 0 0 

40 1 
12
1 0 59 0 0.0087 0.0082 0.0082 

39 4 
11
8 0 59 0 0.0328 0.0328 0.0246 

38 6 
11
6 0 59 0 0.0492 0.0492 0.0164 

37 8 
11
4 0 59 0 0.0656 0.0656 0.0164 

36 20 
10
2 0 59 0 0.1639 0.1639 0.0984 

35 26 96 0 59 0 0.2131 0.2131 0.0492 
34 32 90 1 58 0.0169 0.2623 0.2453 0.0488 
33 41 81 3 56 0.0508 0.3361 0.2852 0.0713 
32 47 75 3 56 0.0508 0.3852 0.3344 0.0467 
31 53 69 3 56 0.0508 0.4344 0.3836 0.0467 
30 61 61 3 56 0.0508 0.5000 0.4492 0.0622 
29 67 55 5 54 0.0847 0.5492 0.4644 0.0458 
28 77 45 7 52 0.1186 0.6311 0.5125 0.0736 
27 83 39 11 48 0.1864 0.6803 0.4939 0.0417 
26 91 31 11 48 0.1864 0.7459 0.5595 0.0533 

25 
10
1 21 19 40 0.3220 0.8279 0.5058 0.0611 

24 
10
5 17 21 38 0.3559 0.8607 0.5047 0.0217 

                  

11 
12
2 0 57 2 0.9661 1 0.0339 0 

10 
12
2 0 59 0 1 1 0 0 

9 
12
2 0 59 0 1 1 0 0 

 
i

iAUCAUC   0.8648 

 
Figure 2: ROC curve 
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5. CONCLUSION 
This study has proposed a standard setting method for a test based on the combination of grey prediction models and ROC 
method with advantage that the ability scores of students can be accurately predicted during testing, the method performed 
its task very well. The findings are as follows: 
• Using measurement data which are about ability scores of students in the previous semesters to predict ability scores of 

students in semester occurs the test, the grey prediction models give accurate results being reliable basis for applying 
ROC method. 

• ROC method is applied to determine the optimal cut-score which indicates the objective pass mark to differentiate 
passing and failing students based on their performance. 

• The reliability of result obtained from the ROC diagnostic method is considered by the area under ROC curve. 
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APPENDIX 
Table 5: Measurement data for ability score of students in the previous five semesters (a part) 

Student 
Ability score 

Student 
Ability score 

Sem1 Sem2 Sem3 Sem4 Sem5 Sem1 Sem2 Sem3 Sem4 Sem5 

S001 5.5 6.3 6.7 7.8 8.0 S092 7.0 7.4 7.5 7.6 8.0 
S002 8.9 7.9 7.7 7.8 7.7 S093 9.9 9.8 9.2 9.4 9.5 
S003 8.4 8.0 8.0 7.8 7.7 S094 7.2 7.3 7.3 7.4 7.4 
S004 6.4 7.2 7.3 7.3 7.5 S095 9.7 8.5 8.4 9.3 9.3 
S005 7.2 7.0 7.4 7.5 8.3 S096 6.1 6.0 5.3 4.7 4.0 
S006 3.5 5.7 6.7 7.0 8.0 S097 7.0 7.0 6.4 5.8 5.3 
S007 8.2 8.7 8.5 8.6 9.0 S098 7.7 7.8 7.9 8.0 8.0 
S008 5.7 6.6 7.0 6.3 5.2 S099 7.6 7.4 6.6 7.0 7.0 
S009 8.2 8.6 8.7 9.0 9.6 S100 5.6 6.2 6.2 6.3 6.7 
S010 8.7 8.2 8.1 7.5 7.0 S101 5.5 5.5 5.7 5.7 5.8 
S011 7.4 7.6 8.3 8.3 8.9 S102 6.6 5.7 5.7 5.8 6.0 
S012 7.0 7.5 7.6 8.3 8.6 S103 7.0 6.8 6.5 6.4 6.3 
S013 8.6 8.0 8.0 6.7 6.7 S104 7.5 7.1 7.0 6.8 6.1 
S014 7.4 8.1 8.3 9.0 9.0 S105 6.0 5.9 5.4 4.8 3.7 
S015 5.3 6.6 7.8 7.8 8.0 S106 8.3 7.8 7.3 7.8 8.3 
S016 7.6 8.0 8.3 8.7 9.0 S107 7.7 8.0 8.1 8.4 8.7 
S017 8.8 8.8 9.3 9.3 9.3 S108 6.6 6.5 6.5 6.3 6.3 
S018 8.2 8.6 8.7 9.0 9.0 S109 5.3 5.2 5.9 4.8 4.7 
S019 7.0 7.8 8.0 8.3 8.3 S110 5.6 5.5 5.3 4.3 3.8 
S020 8.6 8.2 8.3 7.0 7.0 S111 6.8 7.5 7.8 7.5 7.5 
                        

S078 8.2 8.3 8.6 8.0 8.0 S169 5.8 6.2 6.7 7.3 7.7 
S079 7.9 7.8 7.1 6.8 6.7 S170 7.8 8.2 8.3 8.3 8.4 
S080 7.7 7.9 8.0 8.2 8.8 S171 4.8 5.8 6.3 6.3 6.7 
S081 9.7 9.8 9.9 9.3 9.1 S172 6.0 5.8 5.8 5.0 4.7 
S082 8.1 8.0 7.5 7.2 7.0 S173 5.2 6.7 7.3 7.1 7.0 
S083 7.0 7.7 8.0 8.5 8.8 S174 3.2 4.3 4.8 4.8 5.7 
S084 7.9 8.0 8.3 8.4 8.8 S175 5.7 5.6 5.3 4.8 4.3 
S085 9.1 9.3 9.4 9.5 9.6 S176 4.3 5.3 5.3 5.5 5.7 
S086 7.3 6.7 6.1 7.3 7.7 S177 7.4 7.2 7.0 7.5 7.7 
S087 6.9 7.0 7.0 7.7 8.0 S178 6.5 6.9 7.0 7.8 8.0 
S088 7.0 6.9 6.7 6.7 6.0 S179 5.2 6.1 6.3 6.5 6.7 
S089 7.3 7.3 7.3 7.4 7.8 S180 6.0 6.6 7.0 7.0 7.3 
S090 6.5 6.9 6.8 6.8 7.0 S181 5.4 5.5 5.5 5.6 6.0 

S091 8.3 8.5 8.7 9.0 9.0       

Note. “Sem” is the abbreviation of semester. 
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