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Introduction 

The purpose of this paper is to analyze the results from the data that comes from 

the ELI Reading Placement Test. As it is a Norm-Referenced Test (NRT), we will 

analyze the test items it in terms of several dependability factors, such as item facility 

(IF) and item discrimination (ID). We will look for the most problematic items and 

discuss our reasons for finding them so.  After identifying the items and giving rationale 

as to why they are problematic, we will attempt to explain, through analysis of the items 

themselves, what sources of error may lead these items to be problematic, and offer 

suggestions for eliminating these same sources of error. It will be seen and should be 

noted that a majority of the items on this test are quite strong as reflected in their IF and 

ID values, nevertheless in an aim to improve an already strong test, we have looked for 

the items which appear to be weak as compared to the other items in the test. 

Norm-Referenced Analysis 

(1) Definition of terms for analysis 

 Item facility (IF) is a statistic used to examine the percentage of students who 

correctly answer a given item (Brown, 2005). IF can be calculated by adding up the 

number of students who correctly answered a particular item and dividing that sum by the 

total number of students who took the test (p.66).  Item discrimination (ID) on the other 

hand, is a statistic that indicates the degree to which an item separates that students who 

performed well from those who did poorly on the test as a whole (p.68). Items with low 

IDs do not discriminate very well between upper and lower groups, and thus are not very 

reliable for spreading out scores in a manner such that more proficient students score 

higher than less proficient students. In choosing the most problematic problems, the 
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difference in ID between the Excel and TAPS data can be attributed to the fact that the 

Excel data are based on the upper and lower 33.59% (43 of 128 items), while the TAPS 

data are based on the upper and lower 34.38% (44 of 128 items).   

Point-biserial correlation coefficient is a statistic used to estimate the degree of 

relationship between a nominal scale and a continuous one (p. 162). In this paper we see 

point-biserial correlation coefficient as the degree to which individual items on a test 

(nominal scale) are related to total test score (continuous scale). Items with low point-

biserial do not discriminate very well between upper and lower groups, since those items 

does not measure test takers’ overall English Proficiency. In other words, relationship 

between those items and total scores are weak, thus the reliability of the items are low as 

the statistic says.    

DATA 

Table 1 

IF and ID Values as Obtained from Excel 

item # 1 2 3 4 5 6 7 8 9 
IF Total 0.727 0.758 0.875 0.766 0.555 0.656 0.570 0.820 0.391 
ID  0.256 0.163 0.256 0.186 0.326 0.419 0.209 0.279 0.488 

 
item # 10 11 12 13 14 15 16 17 
IF Total 0.836 0.414 0.859 0.805 0.641 0.625 0.625 0.375 
ID  0.256 0.395 0.256 0.186 0.349 0.326 0.372 0.349 

 
item # 18 19 20 21 22 23 24 25 
IF Total 0.523 0.484 0.414 0.578 0.484 0.563 0.430 0.508 
ID  0.605 0.512 0.326 0.674 0.419 0.535 0.512 0.442 
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Table 2   
 
Reliability Data as Obtained from TAPS 
 
Item  Key Total # 

Correct 
Item 
Diff. 

Disc. 
Index 

# Correct 
in High 
Group 

# Correct  
in Low 
Group 

Point 
Biser, 

Adj. 
Pt. 
Bis 

Item 01 
Item 02 
Item 03 
Item 04 
Item 05 
Item 06 
Item 07 
Item 08 
Item 09 
Item 10 
Item 11 
Item 12 
Item 13 
Item 14 
Item 15 
Item 16 
Item 17 
Item 18 
Item 19 
Item 20 
Item 21 
Item 22 
Item 23 
Item 24 
Item 25 

(3 ) 
(3 )# 
(2 ) 
(1 )# 
(2 ) 
(3 ) 
(4 )# 
(1 ) 
(1 ) 
(2 ) 
(2 )  
(4 ) 
(2 )# 
(4 ) 
(4 ) 
(2 ) 
(4 ) 
(3 ) 
(2 ) 
(3 ) 
(4 ) 
(3 ) 
(2 ) 
(3 )  
(3 ) 

93 
97 

112 
98 
71 
84 
73 

105 
50 

107 
53 

110 
103 
82 
80 
80 
48 
67 
62 
53 
74 
62 
73 
55 
65 

0.73 
0.76 
0.88 
0.77 
0.55 
0.66 
0.57 
0.82 
0.39 
0.84 
0.41 
0.86 
0.80 
0.64 
0.63 
0.63 
0.38 
0.52 
0.48 
0.41 
0.58 
0.48 
0.57 
0.43 
0.51 

0.31 
0.18 
0.28 
0.24 
0.40 
0.48 
0.21 
0.30 
0.44 
0.32 
0.39 
0.25 
0.21 
0.32 
0.36 
0.36 
0.31 
0.59 
0.51 
0.34 
0.71 
0.45 
0.51 
0.56 
0.46 

38 (0.86) 
36 (0.82) 
44 (1.00) 
35 (0.80) 
31 (0.70) 
36 (0.82) 
29 (0.66) 
40 (0.91) 
29 (0.66) 
42 (0.95) 
28 (0.64) 
44 (1.00) 
41 (0.93) 
36 (0.82) 
34 (0.77) 
34 (0.77) 
22 (0.50) 
38 (0.86) 
32 (0.73) 
27 (0.61) 
40 (0.91) 
32 (0.73) 
37 (0.84) 
32 (0.73) 
35 (0.80) 

20 (0.56) 
23 (0.64) 
26 (0.72) 
20 (0.56) 
11 (0.31) 
12 (0.33) 
16 (0.44) 
22 (0.61) 
8 (0.22) 
23 (0.64) 
9 (0.25) 
27 (0.75) 
26 (0.72) 
18 (0.50) 
15 (0.42) 
15 (0.42) 
7 (0.19) 
10 (0.28) 
8 (0.22) 
10 (0.28) 
7 (0.19) 
10 (0.28) 
12 (0.33) 
6 (0.17) 
12 (0.33) 

0.29 
0.19 
0.33 
0.26 
0.34 
0.38 
0.23 
0.31 
0.46 
0.32 
0.34 
0.30 
0.24 
0.30 
0.32 
0.33 
0.33 
0.52 
0.45 
0.25 
0.60 
0.36 
0.42 
0.44 
0.42 

0.19 
0.08  
0.25  
0.16  
0.22 
0.27 
0.11  
0.22 
0.36 
0.23 
0.23 
0.22  
0.14   
0.19 
0.21 
0.22 
0.21 
0.42 
0.35 
0.13 
0.51 
0.25 
0.31 
0.33 
0.31 

 
The 4 Most Problematic Items 

Our two different methods of analyzing the data have left us with many ways to 

find an item problematic. The Excel data examines the top and bottom 43 tests, while the 

TAPS data looks at the top and bottom 44 tests. Their varying IDs are reflected in this 

difference. 

The 4 Items with the most problematic IF values (.8 and over) are in order: 

3,12,10,and 8. Basically, they are too easy. While these IF values may single these items 
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out for revision, we feel that IF is not the most important criteria to look at. Instead, we 

are looking at the items with poor ID and point biserial values. 

The 4 Items with the most problematic ID values (.25 or lower) when calculated for the 

top and bottom 1/3 are:  2,4,13,and 7. Additionally, items 3 and 12 are also below .30, 

which according to Brown can be understood as needing some improvement (p.77). 

Simply put, these items do not discriminate very well and do not help this test spread the 

takers out from least to most proficient. For this reason, and as we’ll see in the analysis of 

point-biserial values, we select the items 2,4,7,and 13 for analysis and revision. 

The 4 items with the most problematic point-biserial values, according to TAPS 

data, are 2, 7, 13, and 20. However, we consider #20 as an acceptable item, since its ID 

value is .35, which is not a terrible value in this test, even though its point-biserial value 

is low (.25). Instead, we chose #4 since its ID value is .24 (the fourth lowest ID value) 

and point-biserial value is .26 (the fifth most lowest point-biserial value).  Both ID and 

point-biserial values for #4 are low enough to be considered as a problematic item. 

Therefore we select items 2, 4, 7, and 13 for analysis and revision.  

 

Sources of Error and Suggestions for Improvement 

In analyzing the most problematic items, we must look at the first problem. Items 

1 through 4 all have potentially problematic ID values, with 2 and 4 ranking among the 4 

worst in the entire test. It may be the case that this first passage serves well to ease the 

takers into the test, as IF values for these items average much higher than the averages for 

items pertaining to other passages. Should it be the case that these items are used to 

provide a sense of comfort for the test takers, there is not much that can be recommended. 
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If this passage is truly meant to discriminate more effectively, some revisions will need to 

be made, especially to items 2 and 4. Below follows the passage as it appears on the test, 

and the two problematic items. 

 To understand the success of the 1980's and 1990's, it is important to consider 
some of the outstanding contributions made by the two previous generations during the 
60-year period between 1919 - 79 which greatly benefited the generation living at the 
close of the 20th century. Through the accomplishments made during this period, life 
expectancy increased by 50%.  The average working day was cut by one third; at the 
same time, per capita output doubled.  In many respects, the world today is healthier than 
at any time before, and epidemics of flu, typhus, diphtheria, smallpox, scarlet fever, 
measles or mumps that were well known and feared in the early part of the 20th century 
are no longer major threats. An outbreak of dreaded polio is no longer a summer 
expectation, and tuberculosis is almost unheard of.   

Many people who lived through history's greatest depression knew cold and 
hunger and sadly learned what poverty really meant.  Because of this experience, these 
people resolved that new generations would have a better life with enough food to eat, 
milk to drink, vitamins, warm homes, better schools and greater economic opportunity.  
Consequently, today's generation is one of the healthiest, strongest and best informed of 
any generation to inhabit this land. 

While so much was accomplished, there were also some failures.  No alternative 
for war or racial hatred was found.  Hopefully, however, the oncoming generation will 
perfect the social mechanisms by which all people may follow their ambitions without 
the threat of force.  Perhaps some day the earth will no longer need police to enforce the -
laws, nor armies to prevent some men from trespassing against others.  If the new 
generations make as much or more progress in as many areas as these two previous 
generations have, it could be possible that a good many of the world's remaining ills will 
be solved. 
 
2. This passage does NOT say that today's generation is superior in: 

  A. education      
  B. fitness   
  C. sensitivity 
  D. strength   

 
4. The author speaks of the desirability of eliminating the need for people to depend 
heavily on: 

  A. a police force     
  B. nutritional laws   
  C. research findings   
  D. the country's leaders  

 
Finding improvement for these two items is a difficult task. They both meet the necessary 

criteria for multiple choice questions Brown lays out. (p.47) Unintentional clues have for 

the most part been avoided, All distracters are plausible if one has not read the article, 

redundancy as been avoided, and the answers have been randomized, with the 3rd choice 

being correct twice and the 4th choice never being correct for the 4 items relating to this 
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passage. In addition, distracters like “none of the above” or “A and B” have been 

avoided. In finding problems with these problems, we need to be more analytical. 

 Question number 2 seems to be quite strong, yet there is one possible revision that 

would improve item discrimination. The task is to find the one choice that is not referred 

to in the passage, particularly in the sentence: today's generation is one of the healthiest, 

strongest and best informed of any generation to inhabit this land. Choice A (education) 

is reflected in the phrase “best informed” while choice B (fitness) is reflected in the 

phrase “healthiest”. The problem is with choice D (strength), which corresponds to the 

clue “strongest”, namely, that the two are far too similar and might easily be ruled out by 

test takers, leaving smart guessers only 3 plausible answers to choose from. An 

examination of the test data, shows that choice D was only incorrectly chosen 6 times, 

whereas A and B were chosen 15 and 8 times respectively. Choices A and B are different 

from the passage enough, that readers are forced to think more about whether they are 

mentioned in the article than. In order to improve this item, we recommend changing 

choice D to a synonym of “strength” like “might” or “power”, which looks different 

enough from “strongest” to distract the test takers more effectively. 

 Question number 4 is even more difficult to improve as it did discriminate better 

than item two. The possible problem with the item we noticed, is that the correct answer 

is the only answer which has a word that can be found in the passage above. The point of 

the item is to understand the sentence: Perhaps some day the earth will no longer need 

police to enforce the laws… . Choice A “a police force” is an easy guess, as the word 

police is seen in both the choice and the passage. While the takers must correctly identify 

that these instances of the word “police” are related, it is not as difficult as one might 
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think. Among the choices B “nutritional laws”, C “research findings”, and D “ the 

country’s leaders”, only the words “laws” and “the” can be found in the passage above. 

Those inclined to guess on this item can guess choice A with some confidence based on 

the knowledge that it’s the only one of the choices to be clearly shown in the passage. 

Much like the revision for item 2, we suggest that choice A be changed to an easily 

understood synonym to better test students comprehension and not their ability to find a 

word in a passage. Perhaps changing the option from “a police force” to “ a military” 

would eliminate some successful guessing. “a military” is still a good choice, as the 

sentence mentions the hope that armies will not be needed.  

 Both Items 2 and 4 are still pretty good, and while the changes we suggest may 

help them discriminate better, a complete overhaul of this item and the passage may be in 

order. As stated above, the item facility was quite high and it could be the case that this 

passage and the items are simply too easy to discriminate effectively. There may be 

benefit to starting the test with easier material, in which case, the need for  revision of 

these times is minimal. 

 Another problematic item we chose is in the second problem. As we mentioned, 

item number 7 has problematic ID and point-biserial values, while its IF is pretty good 

(.57). The following are the passage as it appears on the test, and the problematic item:  

Unlikely as it may seem in the space age, there exists as a going business a 
wooden-wheel factory whose product is made exactly as it was in 1886 when the venture 
first started.  Logs are hauled into the same building, put through the same processes on 
the same machines, and turned into the same kind of finished wheels.  The whine of saws 
and the muffled shrieks of machines indicate that ash, oak, and hickory logs are being cut 
into boards, which are then cut into specific lengths for making rough hubs, spokes, and 
rims.  Wood chips still fall, and sawdust floats toward sunny windows, as sanding wheels 
shape and smooth the wood, filling the air with a clean, rich aroma.   
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Production of these wheels, which range in size from fourteen inches to six feet 
in diameter, has been averaging 12,000 annually.  The market these wheels ultimately 
reach is oddly interesting and may even be growing.  They are being sent to Hollywood 
for use in period pictures, to the Amish country where buggies are still in use, to 
museums, to parks which need cannon wheels, and to restorations like Williamsburg, 
Virginia, which use them for chariot wheels.  There is even a demand for ornamental 
wheels for driveways, table tops, and chandeliers.   

Some years ago, the Smithsonian Institute in Washington, D.C., became 
interested in the wooden-wheel industry.  It filmed and taped the machines, the handwork, 
all the processes and shop noises, and made detail 

d scale drawings of the building and its various departments.  If future 
circumstances warrant, the whole operation could be reproduced almost anywhere.   

When the superintendent of the wooden-wheel factory was asked about the future 
of the industry, he grinned and said, "When I first came to work here I figured the wooden-wheel 
business might last another two years, and that would be it.  That was twenty-four years ago and the 
business is still rolling." 

 
7. The remark made by the superintendent of the wooden-wheel factory indicates that he 
expects to: 
 A. close its doors within two years 
 B. face competition from new factories 
 C. reorganize soon 
 D. stay in business for some time 
 

As we mentioned, both ID and point-biserial for this question are low. This question is 

not discriminating higher group from lower group very well. Our question now is where the 

problem resides in this item. According to TAP software, almost 90% of the test takers chose 

either A(30%) or D(57%). This means many test takers got trapped by choice A. If we take a 

close look at the question sentence, we see the potential clue as to why this item might be 

tricky for test takers. The problem lies in the word “expects” in the question sentence. If you 

change it to “expected”, the answer for this question would be A. Therefore, those who do 

not pay attention to the verb tense might choose wrong answer A as shown in TAP data. 

Another possible reason this item might be too tricky is the word “indicate”. This word could 

mean “state” or “imply”, so the answer for this item is either a direct remark or implication 

made by the speaker. To avoid confusing test takers, we suggest replacing the word 

“indicate” with “imply” so that they would choose the implication made by the speaker and 

not a direct remark.  Adding “now” in the question statement such as “he now expects…” is 
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also good idea to avoid the confusion among test takers, since test takers would pay attention 

to the tense.  

The last Item we select is number 13, which pertains to the third reading. This time, IF 

value for the item is pretty high (.80). This means the distracters in this item are not working 

well.  Contrary to item 7, we should make this item trickier. Following is the passage as it 

appears on the test, and the problematic item. 

Do you think that the heads of corporations, also known as CEOs (for "chief 
executive officer"), should be able to pay themselves whatever they want and that their 
pay should not be linked to the performance of their company? For most people, the 
answer is no, but you would never be able to tell by looking at the rate at which CEO 
salaries have risen since the 1990s. Part of the problem lies with the fact that although 
CEOs don’t formally decide on their own salaries, they often influence them. In general, 
the salaries of CEOs are determined by a board of directors for the company. The board 
of directors, however, is made up of CEOs and high level executives from other 
corporations, who by supporting big pay packages for others, win support for big pay 
packages for themselves.  

For example, top executives of industrial companies with over $250 million in 
sales were compensated an average of $870,000 in 1997 according to Forbes magazine. 
Consider Frank Newman, who runs Bankers Trust, one of the banks that fueled the late 
1990s crisis in Asia with ill-conceived loans. His 1997 salary and bonuses added up to 
$10.9 million. Or Harvey Golub, who oversaw the layoffs of 3,300 workers from 
American Express in 1997, and was compensated $33.4 million - that’s about $10,000 for 
each worker who lost a job. 

Yet the huge salaries are not only a result of executives taking good care of each 
other. Other countries also have “interlocking directorates” of top executives serving on 
other companies’ boards, yet CEO salaries are not nearly so high as in the United States. 
Top executives in Canada, Japan, the United Kingdom, and Germany are paid only half as 
much as their U.S. peers (with pay including salaries, bonuses, perks, and long-term 
incentives). 

So what’s the difference? Are U.S. executives really more valuable than 
European or Japanese executives in producing profits? The answer lies not in their 
productivity but in their power. 

Over many decades, U.S. companies have created a highly unequal corporate 
structure that relies heavily on management control while limiting workers’ authority. 
Large numbers of bureaucrats work to maintain the U.S. system. While in the United 
States about 13% of nonfarm employees are managers and administrators, that figure is 
about 4% in Japan and Germany. So U.S. companies rely on lots of well-paid managers to 
keep poorly paid workers in line, and the huge salaries of the top executives are simply 
the tip of an iceberg. 
 
13. According to the article, which of the following is true about corporate structure in the 
US? 
 A. Workers are less productive than in Japan or Germany. 
 B. There is a higher percentage of managers than in other countries. 
 C. About 17% of the workers are executives. 
 D. Workers in the US are generally better paid than in other countries. 
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Item number 13 has an ID value of .21 and point-biserial value of .24 which are low 

enough to be considered as a problematic item. This might happen because the distracters are 

not working very well. With regard to choice A in question 13, the first paragraph talks about 

U.S executives questioning their productivity.  Therefore we can replace “workers” in choice 

A with “U.S executives” to make the choice more tempting. As for choice D, there is a 

possibility that we change “workers” in choice D to “CEOs”. However it is mentioned in the 

previous paragraph so it can be considered part of “corporate structure”, which can be 

another correct answer. Therefore, we can change “better” in choice D to “less” so that it 

cannot be a correct answer and might be work as a good distracter.  

 
 
 

Reference 

Brown, J. D. (2005). Testing in language programs: A comprehensive guide to English 

language assessment. New York: McGraw Hill. [JD] 

 


