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I. Overview 

This report analyzes the Reading Placement Test (RPT) of the English Language 

institute (ELI) of University of Hawaii at Manoa. To estimate the reading comprehension 

ability of students, the test divides into two different tests; one is gap-filling test, and 

the other one is reading comprehension test (RCT), which consists of two different 

sections – reading comprehension test (we will refer it as reading test) and vocabulary 

test. The each test has 25 items each; gap filling test has 25 items and reading 

comprehension test has 50 items. The test we are going to analyze is administrated in 

the 2008 spring semester. The test takers were 68 students.  

We are going to conduct item analysis for both of the sub tests of the reading 

comprehension test first; examine the distribution of the scores of gap-filling test and 

reading comprehension test. The score distribution of the subtests of reading 

comprehension test will also be examined. Reliability of two subtests of reading 

comprehension test will be analyzed. Finally, the analysis of the correlation between 

reading test and vocabulary test as well as the correlation between gap-filling and 

reading comprehension test will follow.  

 

II. Item Analysis for RCT 

Since the RCT is the Norm Referenced Test, the item analysis comes first based 

on Item Facility (IF) analysis and Item Discrimination (ID) analysis. These analyses 

show that how items are difficult or easy for test takers (IF) and how each item 

distinguishes high proficient students and low proficient students (ID).  

The result of IF can range from 0.00(all test-taker answered incorrectly) to 1.00 

(all test-taker answered correctly). The ideal IF value is .50(50 percent of people 



answered correctly and 50 percent incorrectly) and the acceptable IF value range is .30 

to .70. If it is lower than .20 or higher than .80 the item should be discarded because 

the item that has too low IF values is too difficult for test takers and the item that has 

too high IF values is too easy for test takers. The item need to be revised if its IF 

value is between .20 and .30, and .70 and 80.  

On the other hand, the result of ID can ranges from1.00 (all the upper group 

students answered correctly while no lower group student answered correctly) to -1.00 

(no upper group student answered correctly while all lower group students answered 

correctly). High ID indicates that the item discriminate well between the high and the 

low level students. Normally, the item is good if its ID value is above .20, and if the 

ID value is below .19, the item has poor discrimination power, so it should be discarded 

or revised. However, when the ID value falls into .20 to .29, it is a marginal item and 

it is subjected to improvement.  

Based on these criteria of IF and ID it turns out that most test items of RCT 

have good IF and ID values respectively, but at the same time there are some items 

which have poor IF or/and ID value. They are item 3, 15, 25, 37, 43, 45, and 48, they 

needed to be revised or replaced with other. In addition, the test has some marginal 

items in terms of IF value which are item 9, 18, 20, 25, 41, 46, and 49. When it 

comes to the marginal ID value, item 6, 8, 10, 14, 20, 22, 35, and 50 are needed to be 

improved (see Table 1).   

 

Table 1. ID and IF value of RCT 

Item number 1 2 3 4 5 6 7 8 9 10 

IF .66 .74 .84 .69 .41 .60 .43 .79 .28 .76 
ID .36 .45 .32 .32 .50 .27 .32 .27 .36 .27 



 
Item number 11 12 13 14 15 16 17 18 19 20 

IF .62 .60 .32 .63 .12 .56 .50 .72 .47 .72 
ID .50 .41 .45 .23 -.09 .64 .41 .45 .36 .27 

 

Item number 21 22 23 24 25 26 27 28 29 30 

IF .66 .41 .37 .56 .28 .50 .43 .44 .44 .51 
ID .50 .23 .50 .32 -.09 .50 .50 .50 .73 .36 

 

Item number 31 32 33 34 35 36 37 38 39 40 

IF .60 .57 .63 .69 .65 .59 .38 .63 .59 .47 
ID .50 .55 .50 .45 .27 .50 .18 .55 .64 .41 

 
Item number 41 42 43 44 45 46 47 48 49 50 

IF .71 .53 .26 .56 .93 .76 .50 .88 .78 .59 
ID .59 .59 .18 .68 .09 .41 .36 .18 .45 .27 

 

For the further analysis for the problematic items, we are going to the distractor 

efficiency of them. Distractor efficiency analysis shows the percentage of each option on 

one item by test takers. Distractors are mainly for low proficient level students, they lure 

the test takers who don’t have full knowledge on the testing item. We divide the test 

takers into three groups-high, mid, and low- and calculate percentage of each option. In 

general, each option distracts test takers equally, the percentage of low group has at least 

above .15. If there is an option that nobody selected, it means the distractor is 

somewhat not plausible. The percentage of right option should be descended from high 

to low performing group. In addition, it is not desirable when a distractor is selected by 

more people than correct answer. It means that the test item has potential problem with 

question, or wrong answer key is also possible.  

As we can see on the Table 2, each test item has its own problem. The 



distractors of item 3, 45 and 48 do not work effectively. While the percentage of the 

answer is descended from high to low level, more than half of students answered rightly. 

In addition, the other distractors were chosen by lower than 15 percent of students 

which means they could not lure low proficiency students, thus they were not dedicated 

to distinguish high-level students from the low-level students. These four items should be 

replaced to new items or revised most of the distractors improved to lure more low 

proficiency students. When we look on the item 15, we can notice that option A got 

more choices from students even though the answer is option D, the IF value of it is 

very low also. In this case, it is possible that the direction was confusing for the 

students to make wrong answer or the answer key was wrong. The percentages of the 

students selected right on item 25 and 37 were not clearly descended. They disperse all 

the test takers four options in some degree, also. We can infer that the question 

directions were not clear to most of the students, so it needs to replace the distractors 

and directions. Item 43 has slightly low IF and ID, we confirm more than half of high 

level students choose distractors not the answer. When we remind the role of distractor, 

it is not desirable. Thus, may the answer could be more clear to high-proficiency 

students.   

 

Table 2. Distractor Efficiency of problematic items  

Options Item 

Number 

 

IF 

 

ID 

 

Group A B C D 

3 .84 .32 High .05 .95* .00 .00 

   MID .00 .91* .00 .04 

   Low .09 .63* .18 .09 

15 .12 -.09 High .68 .05 .14 .14* 
   MID .46 .04 .38 .13* 



   Low .27 .23 .32 .09* 
25 .28 -.09 High .14 .55 .27* .05 

   MID .25 .38 .25* .08 

   Low .05 .50 .32* .14 

37 .38 .28 High .09 .27 .55* .09 

   MID .17 .13 .25* .42 

   Low .09 .27 .36* .27 

43 .26 .18 High .36* .27 .23 .14 

   MID .29* .38 .08 .25 

   Low .14* .50 .18 .18 

45 .93 .09 High .95* .05 .00 .00 
   MID .92* .00 .00 .00 

   Low .90* .00 .05 .05 

48 .88 .18 High .00 .00 .05 .95* 

   MID .08 .00 .04 .88* 
   Low .05 .09 .05 .82* 

 

III. Descriptive Analysis  

To discuss the characteristics of the distribution of the scores, we need to look 

at the central tendency and dispersion. The central tendency – mean, mode, median, and 

midpoint – shows that the typical behavior of test takers, and the dispersion – range and 

standard deviation – describes how individual scores vary around the central tendency. 

We are going to present the descriptive statistics for gap-filling test and RCT 

respectively, and the analysis of distribution of the two subtests of RCT will follow. The 

descriptive statistics for gap-filling and the RCT present in Table 2, the descriptive 

statistics for reading and vocabulary test in Table 3. Also we provide several graphs of 

frequency distribution graphs of each test for more clear visual representation.  

 

Table 3. Descriptive statistics for the gap-filling test and reading comprehension test 

   Central Tendency  Dispersion 



Test N k M mode median midpoint  Low-high Range S 

Gap-filling 68 25 16.24 18,19 17.00 14.00  3-25 23 5.42 
RCT 68 50 28.38 33 30.00 29.5  13-46 34 8.58 

 

Gap-filling Test 

 Score distribution statistics in Table 2 indicates a relatively normal distribution 

for the gap-filling test. Figure 1 shows same result visually. The central tendency 

statistics – mean (M), mode, median, and midpoint – place closely to one another. This 

means the distribution of the scores for the RCT is well-centered, normal distribution. In 

addition, we can see that the mode is higher than the mean, which means the 

distribution is slightly negatively skewed. For test takers, the difficulty of the test may 

be considered easier than the ideal difficulty. However, it is quite close to ideal normal 

distribution as a placement test. 

     The statistics referring the dispersion of students’ scores – low-high scores, 

range, and standard deviation (S) – show that the test spreads students well to some 

degree, not clustering them together. The range of scores, from 3 to 25, presents that 

students are dispersed across the low and high score on this test. The score distribution 

allows two standard deviations below the mean, but not above the mean. It means 

students flock together in slightly higher scores in the range. It is somewhat close to the 

ideal dispersion, so we can say that the gap-filling test distinguishes high-level students 

from low-level students. 
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Figure 1. Score distribution for the gap-filling test 

 

Reading Comprehension Test 

 The statistics in Table 2 show that the RCT is also close to normal distribution, 

and it is slightly negatively skewed because the mode, median, and midpoint are above 

the mean. Moreover, the Figure 2 shows the parallel result with statistics as well.   

 The dispersion statistics say that the test spread students widely on the possible 

score continuum as seen in Figure 2. The score distribution allows two standard 

deviations above the mean, but not below the mean. If we look at Figure 2, we can see 

that there are two clusters in this test result. It seems that it is not desirable for the test, 

however, for the placement test, it is desirable because the students go into different 

classes through this placement test. Thus, this cluster helps administrators put similar 

level students in one class. In addition, like gap-filling test, it distinguishes well between 

more proficient and less proficient students.  
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Figure 2. Score distribution for the reading comprehension test 

 

Subtests of RCT 

 The RCT can be separated into two subtests which are reading test and 

vocabulary test. Distribution statistics of both tests are in Table 3 and bar graphs are 

provided as well.  

 

Table 4. Descriptive statistics for reading test and vocabulary test 

   Central Tendency  Dispersion 
Test N k M mode median midpoint  Low-high Range S 

Reading 68 25 13.75 14 14.00 13.50  4-23 20 4.31 
Vocabulary 68 25 14.63 10,18 15.00 14.50  4-25 22 5.25 

 

For reading test, the descriptive statistics display normal distribution. All the 

central tendency values fall close to one another, which mean a normal and well-

centered distribution. Figure 3 shows same result. It also shows that it is quite close to 

the ‘ideal shape’ of distribution.  

When it comes to the dispersion statistics, the test effectively disperses students. 

The range of the test, 4 to 23, indicates the reading test disperse students from low to 



high, instead of clustering them together. Like expected results of the normal distribution, 

score distribution of the reading test allows two standard deviations above and below the 

mean. All these values display that the reading test is very close to the ideal normal 

distribution for a placement test.          
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Figure 3. Score distribution for the reading test 

  

 Similar with the reading test, the descriptive statistics of Table 3 reveals that the 

vocabulary test scores are relatively normally distributed and slightly negatively skewed 

unlike the reading test. The central tendency statistics fall close to one another, we can 

find well-centering at Figure 4 as well.  

 The statistics demonstrating the dispersion of students’ scores – low-high scores, 

range, and standard deviation—show that students’ scores are well-dispersed. The range 

of students’ scores, 4 to 25, displays that it spread students out to a wide range. It is 

wider than the range of the reading test’s scores. Also two standards deviations are 

roughly fit into above and below the mean, which is the expected result of placement 

test. High proficient students and low proficient students can be distinguished through 

this vocabulary test.  
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Figure 4. Score distribution for the vocabulary test 

 

IV. Reliability Analysis 

Test reliability refers to the consistency of scores. In fact, even the same test 

administered to the same group of students a day later will result in two sets of scores that do not 

perfectly coincide. Obviously, the more comparable the scores are, the more reliable the test 

scores are. Thus, it is important to be concerned with a test’s reliability in the test analysis. This 

paper will address reliability for the RCT tests and that for its two subtests, reading and 

vocabulary test, both multiple-choice tests that are dichotomously scored. But the reliability 

information for the gap-filling test is not provided in that item-level data is not available. 

Methods used to estimate reliability under this circumstance are referred to as measures of 

internal consistency. Other types of reliability analyses like external consistency will not be 

discussed in this report because neither test-retest nor equivalent-forms testing was conducted.  

There are several statistical indexes that can be used to measure the amount of internal 

consistency for the tests. Estimates from the split-half reliability (adjusted by using the 

Spearman-Brown (S-B) prophecy formula), Cronbach alpha coefficient (α), Kuder-Richardson 

formula 20 (K-R20), and Kuder-Richardson formula 21 (K-R21) are presented in this report. As 

mentioned above, all the results of reliability estimates of the RCT are discussed first, followed 



by those for the two subtests presented next in this part of analysis.  

 

Reliability for RCT 

Table 5. Reliability estimates for the RCT test 

 
Test 

Split-
Half (r) 

S-B 
Prophecy 

Cronbach 
α 

 
K-R20 

 
K-R21 

RCT .77 .87 .87 .87 .85 

The most frequently reported internal consistency estimates are the K-R20 and Cronbach 

alpha. According to Table 4, the K-R20 and Cronbach alpha statistic have the same value of .87, 

which shows high reliability for the test because the perfectly reliable test has a reliability 

coefficient of 1.00. With the high values of reliability coefficients, the RCT is considered highly 

reliable, which means that the students are likely to produce consistent result on the test. On the 

other hand, the K-R21 statistic underestimates the reliability of the test more than any other 

reliability estimates such as S-B Prophecy, Cronbach alpha, and K-R20, which are closer to one 

another, even though these estimates are all underestimates of the true reliability of the test.  

In addition, the Spearman-Brown prophecy formula is related to the test length for a 

certain level of reliability, which means increasing test length can improve the reliability since 

longer tests produce higher reliabilities. As shown above in table 4, the reliability of the test is 

already relatively high, but adjustment of the test length can play a role to obtain a certain level 

of reliability. In particular, to obtain a K-R20 reliability of .80, the test must be .61 times as long, 

for a total of 30 items of similar quality to those in the test now. Besides, in order to obtain a K-

R20 reliability of .90, the test must be 1.36 times longer, for a total of 68 items of similar quality 

to those in the test now (the results here were provided by using the TAP program). 

It is important to note that in order for the Spearman-Brown formula to be used 

appropriately, the items being added to lengthen a test must be of a similar quality as the items 



that already make up the test. In addition, before lengthening a test, it is important to consider 

practical constraints such as time limit and examinee fatigue. Generally, it is wise to use as many 

items as possible while still allowing most students to finish the test within a specified time limit.  

 

Reading Test 

Table 6. Reliability estimates for the Reading test 

 
Test 

Split-
Half (r) 

S-B 
Prophecy 

Cronbach 
α 

 
K-R20 

 
K-R21 

Reading .47 .64 .64 .74 .70 

Table 5 shows that the reading subtest has relatively high reliability in that the K-R20 

statistic and Cronbach alpha present the each value of .74 and .64 respectively. This means that 

the students are likely to get relatively consistent achievement. Unlike the reliability estimates of 

the RCT, the value of S-B Prophecy of .64 underestimates the reliability of the test more than 

any other reliability estimates such as Cronbach alpha, K-R20, and K-R21 which are closer to 

one another. In particular, the K-R20 statistic does not reach .80. In this case, it is necessary to 

consider how many items are more needed to obtain high reliability such as .80 and .90. Firstly, 

in order to obtain a K-R20 reliability of .80, the test should be 1.40 times longer, for a total of 35 

items of similar quality to those in the test now. And to obtain a K-R20 reliability of .90, the test 

must be 3.14 as long, for a total of 79 items of similar quality to those in the test now. The 

reading subtest itself includes only 25 items, which does not seem appropriate number for a 

regular placement test.  

 

Vocabulary Test 

Table 7. Reliability estimates for the Vocabulary 

 
Test 

Split-
Half (r) 

S-B 
Prophecy 

Cronbach 
α 

 
K-R20 

 
K-R21 



Vocabulary .77 .87 .86 .83 .81 

 According to Table 6, the K-R21 statistic underestimates the reliability of the test the 

most among any other reliability estimates. This vocabulary subtest is highly reliable since the 

value of K-R20 of .83 showing high reliability, which means that the students seem to achieve 

consistently on the test. Compared to the reliability estimates of reading subtest, all the reliability 

estimates of the vocabulary subtest turned out to be higher. With respect of the test length, the 

number of items needed for achieving a reliability of .80 and .90 are 20, .80 times of the original 

length, and 45, 1.8 times of the length of the current test, respectively. 

 

V. Correlation and Coefficient of Determination 

The correlation is one of the most common and most useful statistics. A correlation is a 

single number that describes the degree of relationship between two variables. In this report, two 

correlation coefficients are provided: one calculated between gap-filling test and RCT, and the 

other estimated between reading and vocabulary subtest of RCT. For the former case, the 

Pearson product-moment correlation coefficient for the two tests is .62. Figure 5 shows the 

scatter-plot which can visually present how the two tests correlate each other, and there is a 

positive correlation. Through this result, we can find out that the students who earned high scores 

on the gap-filling test also tended to gain high scores on the RCT. On the other hand, the students 

who got low scores on the gap-filling test also tended to earn low scores on the RCT. This is 

because the ability to fill out the blanks with some words requires both the reading 

comprehension ability and the knowledge of vocabulary, both of which can contribute greatly to 

the on RCT and vice versa.  

Furthermore, the coefficient of determination for the two tests is .38, which represents 

that the two tests have an overlapping variance of 38% only. This can be interpreted that result as 



meaning that 38% of the variance on gap-filling test is shared with RCT, or for that matter, that 

38% of the variance on RCT is shared with reading test. By extension, we can recognize that 

what the remaining 62% on each test is related to unique variance. The reason why such result 

was caused might be that two tests need different skills. For example, the gap-filling test might 

more need students’ productive skills which can make the students fill in the blanks with 

appropriate words or phrases in a sentence. But RCT may more demands receptive skills which 

is about how well the students comprehended the reading passage. Such different skills needed 

on the each test might cause the high portion of unique variance. 
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Figure 5. Scatter-plot of the students’ scores on the Gap-filling and RCT 

 

 Similarly, the correlation coefficient for the latter case is .60 which represents relatively 

strong relationships between reading and vocabulary tests. The scatter-plot in Figure 6 also 

shows a positive correlation between the reading and vocabulary tests. As mentioned above, this 

finding shows that the students who got high scores or low scores on the reading test also tended 

to gain high scores or low scores on the vocabulary test. Even though the correlation coefficient 

between reading and vocabulary tests did not turn out to be very high, we can recognize that 

there should be the knowledge of vocabulary affecting the performance on reading test. 
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Figure 6. Scatter-plot of the students’ scores on the reading and vocabulary tests 

  

 Additionally, the coefficient of determination for the two subtests is .36 which is almost 

the same estimate of the one between gap-filling test and RCT. This means that the two subtests 

have an overlapping variance of 36% only. Also we can say that 36% of the variance on reading 

test is shared with vocabulary test, or for that matter, that 36% of the variance on vocabulary test 

is shared with reading test. Besides, we can recognize that what the remaining 64% on each test 

is related to unique variance. That is because both subtests are not appropriately combined for 

the same reading passage, instead, they are just given separately in two sections. This may cause 

relatively low portion of overlapping variance. 

 

VI. Conclusion 

This report presented the items analysis on the RCT only, and the descriptive statistics of 

the score distributions on the gap-filling test and RCT including the two subtests, reading and 

vocabulary test. In addition, the report examined the reliability of RCT and correlation between 

gap-filling and RCT, and also between reading and vocabulary test.  

We found that this placement test has several items that should be revised or deleted 

based on IF and ID values. It turned out the item have poor IF and ID value have some 



distractors that did not work their roles, and some of item might have implausible directions. 

Each of tests is mostly normally distributed. As to reliability, the length of test and the range of 

abilities can affect the reliability of the test. Gap-filling test and RCT correlate positively as same 

as reading and vocabulary tests. But their correlations do not seem meaningful because there are 

relatively lots of non-overlapping portion between those of each of the two tests. 

 Based on this analysis, we can recommend the following to improve the reliability of the 

tests. First, writing longer tests is demanded. Test developers often want to know how many 

items are needed in order to provide reliable measurement. It is not easy to answer this question, 

because it depends on the quality of the items, the difficulty of the items, the range of the scores, 

and other factors. The best advice is to include as many questions as the instructors think the 

students can complete in the testing time available. Second, the test developers should pay more 

attention to the careful construction of the test questions. Specifically, they can phrase each 

question clearly to avoid any confusion. Items with poor IF or ID values should be carefully 

examined and revised or replaced. 


