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THE APPLICATION OF RASCH MODELLING TO YES/NO VOCABULARY TESTS

John Shillaw

University of Tsukuba

The study described in this paper examined the measurement properties of three Yes/No Vocabulary tests.  The results of the study show that all three were  unidimensional, reliable tests  There were no major differences in students' scores on the tests whether all words, or real words only, were used for analysis.  Further studies need to conducted, but there are promising indicators that Rasch modelling might be a useful method for producing more accurate Yes/No vocabulary tests.

introduction

Yes/No Tests

Yes/No tests are based upon lexical decision tests that have been used extensively by cognitive psychologists attempting to model the mental lexicon (Taft 1991).  These tests work by measuring subject's responses to real words and nonwords shown on a screen or computer display.  Yes/No tests are similar in concept and are very easy-to-design and administer.   The tests are composed of a number of real English words and a smaller number of nonwords, and subjects simply have to indicate whether or not they know the words.  The score on the test is the proportion of real words claimed to be known adjusted for the proportion of nonwords identified as known.  Anderson and Freebody (1983) compared the results of Yes/No tests with conventional multiple-choice items given to native-speaking children, and conclude that Yes/No vocabulary tests are better suited as a means of  assessing their vocabulary knowledge.   Their reasons for reaching this conclusion are:  Yes/No tests are easier to construct; include more items; were easier for the children to answer, and the scores from the Yes/No tests are better predictors of reading ability than conventional vocabulary tests.  Meara and Buxton (1987) used the same method with a group of EFL students and found that the scores from Yes/No tests were better at  predicting students' grades on the First Certificate Examination than the scores from FCE multiple-choice vocabulary items.


However, despite the reported effectiveness of Yes/No tests with both L1 and L2 subjects, there are several questions about the measurement properties of the tests.  Firstly, the formula used to derive the scores can severely penalize students who incorrectly identify nonwords, and if the number of false alarms is high, it is possible for a subject to have a negative score on a test.  Secondly, no attempt has been made to examine the characteristics of the items used in the tests to assess how much  they contribute to determining a subjects score.  The assumption appears to be that the items collectively make a good test, and no assessment has been made of the validity and reliability of the tests.  Thirdly, because there is no statistical information on the items used in the tests, it has not been possible to create, with any degree of accuracy, Yes/No tests at a range of  levels.


So, although the Yes/No tests are described as vocabulary tests, they have never truly undergone any real scrutiny to determine whether they meet the measurement criteria that more conventional tests are required to meet.  This study seeks to address the measurement questions mentioned above.  Specifically, it aims to:

1.
Examine the construct validity and reliability of three Yes/No tests.

2.
Explore the use of Rasch scaling as a method of analysis to obtain information about the items in the tests and student responses to the items.

3.
Examine whether Yes/No tests yield reliable results without including nonwords, i.e., using only a test of real words.

4.
Assess whether pre- calibrated items can be used effectively to anchor items on other tests so as to be able to build up a bank of items that can be reliably used at different levels of ability.

Rasch Scaling

Rasch scaling is now widely used as the preferred method of analysis in mainstream testing.  A full explanation of the theory underlying Rasch analysis is beyond the scope of this paper, but its merits have been described in detail within broad areas of test measurement (Lord, 1980; Wright and Stone, 1979; Hambleton, Swaminathan and Rogers, 1991) and within the field of EFL testing (Henning, 1987; Woods and Baker, 1985).  The essential features of Rasch analysis are: 

1.
The difficulty of items and students' ability are measured on a common scale – the logit scale – which allows for a direct comparison to be made between the difficulty of an item and the probability of a student at any level of ability getting it correct.

2.
Tests scores are independent of the restrictions of item difficulty and test population that limit classical test theory and analysis.

3.
Items (or subjects) whose responses deviate from the population norm can be readily identified.

4.
Items that have been pre-tested and calibrated can be used to anchor untested items so as to maintain a consistent scale.


The application of Rasch scaling to Yes/No tests is no different to that of traditional language tests, and assumes that the scores from the test reflect a student's underlying competence/proficiency in vocabulary.  One prerequisite for the application and interpretation of Rasch analysis is that the skill being measured is unidimensional and that the tests used are valid measures that adequately assess this latent trait.  If any tests cannot be shown to be unidimensional, then Rasch analysis, strictly speaking, should not be used.


A second prerequisite of Rasch analysis is that the target subjects should be representative of the broader target population and that the subjects should be a stable sample.  Any marked deviation from the normed values of items will result in inaccurate measures and usually leads to misfits in items and subjects.  Any misfitting items can be identified by large outfit statistics and need to examined for inconsistencies. If a student responds inconsistently to items whose difficulty levels are inconsistent with his/her estimated ability, they  will be also flagged as misfitting and their scores have to be interpreted with caution.

Method

Instruments

Meara (1992) has developed the Swansea Vocabulary Tests, which are a series of  Yes/No tests at six difficulty levels.  Three of the levels (1,2 and A) are based upon the word lists proposed by Nation (1986), whilst the other three are based upon Hindmarsh (1982).  Each level comprises 20 tests, each test made up of 60 words: 40 real words and 20 nonwords.  For the purpose of this study, three of the level 2 tests were used on the assumption that most of the subjects have a fairly basic vocabulary knowledge.  In addition, Meara (personal communication) is of the opinion that the level 1 and 2 tests are the most reliable.  Further information about the tests used is given in the procedure section.

Subjects

In the first part of the study, 7 classes of first-year undergraduate students (Group 1) were tested.  The classes included students of differing levels of ability, and were broadly representative of the proficiency range within the total first-year undergraduate population.  Six departments were represented: Physics (n=32), Medicine (n=27), Biology (n=26), Agriculture (n=33), Sports Science (n=29), and Social Planning (n=34). The seventh class was a small group (n=17) composed of the most advanced first-year students and a few second and third year students.  In the classes were 3 students who were repeating courses they had failed in earlier years, and the total number of students was 201.


For the second part of the study, the same 7 classes were reused (n=196) and 5 new classes (Group 2) were added. The second group were students of Physics (n=25), Medicine (n=22), Agriculture (n=38), Sports Science (n=30), and a second Advanced group of students from different departments (n=20).  There were 4 students who were repeating classes, and a total of 139 students. Group 1 and Group 2 were matched by department
, and, as closely as possible, by proficiency level.

Procedure

Stage 1
Two of the Swansea level 2 Yes/No tests, tests 203 and 207, were given  to the Group 1 students.  The tests are reproduced in Appendix 1.   Both tests were administered consecutively in normal class time by the class teacher.  Students were instructed to check the words on the test with Y or N as indicated in the test rubric and,  when this was completed, they then re-entered the responses onto a magnetic card to be used for the computerized scoring.  All Y responses were recoded as a, and N responses as b.  The students also entered their department, class number and student identity number on the card.  At the end of the test, all papers and cards were collected by the class teacher.

Stage 2
All the magnetic cards were processed using a Sekonic 505 optical card reader and data files of student responses on the items were produced for each class.  If there was any missing data from the cards, the test sheets were checked to try to recover the missing information.  Errors were few and most missing information was retrieved.


The data from each class was then combined into one file for each test and prepared for Rasch analysis.  The two tests were analysed separately using the Bigsteps 2.1 program (Wright and Linacre; June, 1991).  Both tests were analysed twice: firstly, with all items included, and secondly, an analysis of the real words only.  Based on the analysis of all items from both tests, 15 items (10 real words and 5 nonwords) were selected for inclusion as anchor items in the third Yes/No test.  

Stage 3
The Swansea Yes/No test 218  was selected for the final testing stage. The 15 anchor words selected at stage 2 were inserted into the test and replaced a word of the same category, so that the ratio of real words to nonwords was maintained (see Appendix 2: real word anchors are underlined; nonword anchors are in bold italics).   The test was then given to Group 1 and Group 2, and the administration and scoring was exactly the same as in stage 1 outlined above.

Stage 4
The final stage involved a fairly complex series of analyses.  Firstly, all the tests were analysed for unidimensionality as outlined in the following section.  Then, the scores from test 218 were analysed using Bigsteps, each set of scores analysed 4 ways.


1)
All words (real and nonwords), unanchored.


2)
All words anchored against the values of the 15 anchor items computed from the analysis of tests 203 and 207, where all words were included for analysis.


3)
The real words only, unanchored.


4)
The real words only, anchored against the values of the 10 items computed from the analysis of tests 203 and 207, where only the real words were included for analysis.


Additionally, all the analyses detailed above were done separately for Group 1 and Group 2, and then for both groups combined.  The following table summarises the methods of analysis used for the three tests.
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Table 1     Methods of Rasch analysis

Analysis and discussion

Evaluating unidimensionality and reliability

There is no single, recognized test for test unidimensionality (Henning, Hudson and Turner, 1985; Bejar, 1980),  however, conventionally, unidimensionality for a test can be claimed when one of two conditions is met from the results of factor analysis (Reckase, 1979).  


1)
The results of item level factor analysis show that the first factor accounts for at least 20% of the variance of the unrotated factor matrix. 


2)
The eigen value of the first factor is significantly higher than that of  the next largest factor.


It is important to note that the product-moment correlation matrix, which is usually used as input for most factor analysis, is not considered appropriate for the analysis of dichotomous test responses (Divigi, 1979).  The preferred method  is to do a factor analysis on the tetrachoric correlation matrix, which is the method that was used here.


To test for unidimensionality and reliability, an item level factor analysis was done for all tests.  Each test was analysed by, firstly, using all items, and then, using the real words only: the analysis of test 218 was further sub-divided by group.  All analyses were done using the item factor analysis program Testfact 2.6 (Wilson, Wood & Gibbons, 1991).  The results of the analyses are presented in Table 2 and show that, based on the above criteria, unidimensionality can be assumed for all of the analyses.

	
	
	ALL WORDS
	REAL WORDS ONLY

	TEST
	GROUP
	1st FACTOR
	KR-20
	1st FACTOR
	KR-20

	203
	1
	27.78%
	0.743
	25.49%
	0.848

	207
	1
	29.86%
	0.680
	31.04%
	0.847

	218
	1
	23.78%
	0.747
	32.17%
	0.848

	218
	2
	22.75%
	0.741
	30.69%
	0.843

	218
	BOTH
	23.18%
	0.743
	30.90%
	0.845


Table 2     Results of item factor analyses


It is notable that the analyses where only the real words were used have a higher first factor variance than when all items are used; test 203 excepted.  Further, the KR-20 coefficients are markedly higher for all the tests using the real words only.  The differences can be explained by the fact that many of the nonwords have a very low or negative point-biserial correlation and the removal of these items from the analyses has led to the improved figures.  This will be discussed further in the following section dealing with the Rasch analysis.

Rasch analysis

As mentioned earlier, the Rasch analyses were done using the Bigsteps 2.1 program.  Whilst it is not the easiest program to use, it produces a wide range of information about the items in the test and the performance of the subjects.  Most notably, part of the analysis output is the degree to which items or subjects fit the Rasch model and the effectiveness of the items and subjects as measured by the point-biserial correlation.  The fit of the items and subjects is of major concern in this study because the effectiveness of the Yes/No tests largely rests upon there being few misfitting items and/or subjects.  If either of the two parameters is markedly high, then the usefulness of Rasch modelling as a means of analyzing Yes/No tests is in doubt.


According to McNamara (1990), the conventional criterion for assessing either an item or subject as misfitting is when the outfit of either exceeds (2.
   However, so little is actually known about the behaviour of items on tests of differing lengths, and with a variable number of subjects, it perhaps overly conservative to accept this criterion as nothing more than a useful rule of thumb.  Nevertheless, mindful of  this caveat, for the purpose of this study all misfitting items/persons are reported using the above criterion.


The following table summarises the degree of misfit of items and subjects on the 3 tests under all analysis conditions.

The figures show that, at a liberal estimate, on any one test no more than 15% of the items are designated as misfitting and only fractionally more than 7% of the subjects misfit.  What is apparent from the table is that the difference is minimal between the number of misfitting subjects on the two forms of the tests.  There is a greater difference, however, between the number of misfitting items on the test with all words and real words only.  This can be accounted for by the fact that almost all the misfitting words on the test which included all words are nonwords.  As noted earlier, the point biserial correlations for almost all of the nonwords were around 0, or slightly negative, and this would account for the high number of misfitting nonwords.  In addition, 

U = unanchored  A = anchored

	
	
	
	ALL WORDS
	REAL WORDS

	TEST
	GROUP
	U/A
	ITEMS
	SUBJECTS
	ITEMS
	SUBJECTS

	203
	1
	U
	6
	10
	4
	12

	207
	1
	U
	5
	4
	1
	3

	218
	1
	U
	8
	12
	4
	9

	218
	1
	A
	6
	10
	4
	9

	218
	2
	U
	8
	9
	3
	7

	218
	2
	A
	7
	9
	3
	8

	218
	BOTH
	U
	9
	24
	4
	18

	218
	BOTH
	A
	7
	21
	4
	17


Table 3     Misfitting items and subjects
almost all of the nonwords had very high facility values which would further explain the low point biserial correlations.  Further to this point, most of the subjects who were identified as misfitting on the tests including all words were subjects who claimed not to know some of the easier real words.  Few subjects'  misfit was due to incorrectly claiming knowledge of nonwords.


On the tests that included real words only, the misfitting items were words that it was anticipated students would not know, and the misfit may be due partially to guessing.  However, there were some words that most students should have known and the misfit was caused by some of the more able students marking them as not known.  Again, misfitting students were mostly those who indicated a lack of knowledge of some of the easier items.


Overall, it would appear that both forms of the test, all words and real words, were successful tests in terms of the relatively low number of misfitting items and subjects, even using a rather conservative criterion of misfit.  Had a more liberal criterion been adopted, identifying only the most ‘noisy’ misfitting items and subjects, then the number of misfits would have been much lower.  The question of what the criterion should be has to be left unresolved until further investigation can be made by cross-validation with other reliable measures.

A comparison of the two forms of the test

The results of the study so far suggest that either form of the Yes/No tests could be used as a form of assessment of vocabulary knowledge.  There would, however, be obvious advantages if it could be shown that the test using only the real words was at least as effective as the test containing real and nonwords.  To explore this matter, the scores from the two different forms of the tests, under all analysis conditions,  were correlated, and the results of the correlations are tabulated below.

All intercorrelations are reported in tables 5 to 7, but in fact only one set of correlations is important, the correlation between the tests including all words and the tests of real words only.  All other anchored correlations are simply rescaled versions of the unanchored version and the intercorrelation with the unscaled version should be at or about unity.  The figures reported in Table 4 are different because they are the intercorrelations between 2 unscaled tests. The following points pertain to Table 4 and the figures shown in Table 5 to 7.


Table 4 shows that the intercorrelations on the two tests taken by Group 1 are very high, with a more than adequate level of agreement between the two tests.  It should be noted that the correlation between the scores on the two tests including real words only is markedly higher than that between the tests including all words.  This is undoubtedly due to the scores on the tests of all words being depressed by the marginal contribution of the nonwords to the test variance.  As would be expected, the correlation is high between the scores on the test including all words and the test of real words only, reflecting, to some extent, a part-whole correlation.  However, there is only a partial effect because when the real words only are analysed as a separate test, the scores on the items are rescaled according to the responses on these items only.  In other words, the distribution of subjects' scores on subtest, and whole test, when analysed by Rasch analysis, will be different from correlating raw scores on a subtest with the scores on a whole test in the traditional way.  Having said this, the variation in logit scores was not very high, and again this due to the low contribution by the nonwords to the test variance.

	
	203 ALL
	203 REAL
	207 ALL

	203REAL
	.8900
	
	

	207ALL
	.7148
	.6689
	

	207REAL
	.7074
	.7967
	.8978


Table 4     Correlations for scores on tests 203 and 207

	
	218ALL UNANCHORED
	218ALL ANCHORED
	218REAL UNANCHORED

	218ALL ANCHORED
	.9999
	
	

	218REAL UNANCHORED
	.9311
	.9310
	

	218REAL ANCHORED
	.9200
	. 9200
	. 9858


Table 5     Correlations for scores on test 218 – All students

	
	218ALL UNANCHORED
	218ALL ANCHORED
	218REAL UNANCHORED

	218ALL ANCHORED
	1.0000
	
	

	218REAL UNANCHORED
	.9329
	.9330
	

	218REAL ANCHORED
	.9322
	.9322
	.9999


Table 6     Correlations for scores on test 218 – Group 1

	
	218ALL UNANCHORED
	218ALL ANCHORED
	218REAL UNANCHORED

	218ALL ANCHORED
	1.0000
	
	

	218REAL UNANCHORED
	.9281
	.9280
	

	218REAL ANCHORED
	.9268
	.9268
	1.0000


Table 7     Correlations for scores on test 218 – Group 2


It would appear, therefore, that for this group of subjects that there is very little difference in the variance between test scores regardless of  whether one uses the scores from the tests including all the words, or the tests including real words only.  The only tangible difference was that the subjects' logit scores on the tests of real words only were lower than on the tests of all words.  This simply reflected the high facility values of the nonwords on the tests of all words.

Predictive  validation

Having established the reliability of the tests through Rasch analysis, the question remains whether the Yes/No tests actually have any relationship with proficiency in English.  To determine this, the scores from the Yes/No tests were correlated with the total scores on the proficiency test
 taken by all subjects 3 months after the administration of the Yes/No tests.  The correlations were between 0.42 and 0.48, and significant at p < 0. 00.  Whilst these correlations are quite moderate, they are much better than the correlations between the scores on the proficiency test and the scores on the Yes/No tests using the high-threshold formula used in other studies. None of the scores based on the high-threshold formula, for any form of the Yes/No tests,  achieved significance, with most correlations around zero, and some negative.

Anchoring the tests

The correlations reported in tables 5 to 7 clearly show that there was little variation, irrespective of whether the tests were anchored or not.  However, using a program called RAQUEL (Rasch Anchor Quality Evaluation and Linking)
 revealed that only about half of the anchor items on any of the tests were in an acceptable range to be considered effective.  This was assessed by considering the (2 fit of the distribution of responses between the criterion groups  on the different tests (Group 1 vs. Group 1; Group 1 vs. Group 2, and Group 1 vs. both groups combined).  These figures, once again, have to be examined with caution because the program assumes a level of homogeneity that was not exhibited in the scores for two groups.  Further, both real and nonword anchor items were selected from a range of items that had highly variable point biserial and outfit properties.  Had the anchor items been selected from only those items with good outfit statistics, the anchoring process undoubtedly would have been more accurate.  Unfortunately, this would have precluded the use of almost every nonword.

conclusion

The results of this small study appear to show that the Yes/No tests used are more than adequate test instruments from the point of  view of measurement criteria.   The test scores from the Rasch analysis are superior to scores derived using the high-threshold formula when compared to scores on a standardized proficiency test.


For this group of students, it would appear that essentially the same information about vocabulary knowledge can be assumed irrespective of whether scores from the tests of all words are used, or scores from the test using only the real words.  In other words, on these tests and  for these students, the presence of nonwords had little effect on their test performance.  It is too early to conclude that tests made up only of real words can replace the usual Yes/No vocabulary test format, but there is some reason for optimism that it might be possible.  Further studies with larger samples, with students with different L1 backgrounds, and students at different levels of proficiency will be necessary before any firm conclusions can be drawn.


Probably the most exciting prospect arising from this study is the possibility of creating a whole range of tests by selectively sampling words across a range of frequencies.  Once a core sample of words has been calibrated, new tests can be produced very quickly, anchored by using some of the calibrated items.  The new tests can be administered to representative, sample groups within a given population so that a large number of words can be calibrated at one time.  There is also great potential for compiling tests that can be easily administered by computer on the same principles as current Computer Adaptive Tests (CAT).  The CAT item bank would consist of a large number of calibrated items at a range of difficulty levels and a student would probably only need to respond to something like 25 – 30 words before a final level could be determined.
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Notes

APPENDIX 1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

        LEVEL 2 Test 203

_______________________________________________________________________

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Write your student id. number here ___________________________

What you have to do:

Read through the list of words carefully. For each word:

  if you know what it means, 

     write Y (for YES) in the box

  if you don't know what it means, or if you aren't sure,

     write N (for NO) in the box.

_____________________________________________________________________

     1 [  ] conduct         2 [  ] dominate        3 [  ] perform

     4 [  ] organism        5 [  ] ideal           6 [  ] court

     7 [  ] leave out       8 [  ] growth          9 [  ] crowded

    10 [  ] restificate    11 [  ] antile         12 [  ] magic

    13 [  ] determine      14 [  ] spring         15 [  ] garrick

    16 [  ] fraction       17 [  ] logalation     18 [  ] acquire

    19 [  ] reflect        20 [  ] beam           21 [  ] aspect

    22 [  ] column         23 [  ] kellett        24 [  ] separation

    25 [  ] punishment     26 [  ] entertain      27 [  ] sink

    28 [  ] fumicant       29 [  ] rescue         30 [  ] ruin

    31 [  ] skelding       32 [  ] advertise      33 [  ] mascarate

    34 [  ] mollet         35 [  ] angle          36 [  ] webbert

    37 [  ] uniform        38 [  ] physical       39 [  ] inspect

    40 [  ] dyslaxative    41 [  ] cement         42 [  ] correctivate

    43 [  ] portman        44 [  ] progress       45 [  ] transmit

    46 [  ] external       47 [  ] primality      48 [  ] beautitude

    49 [  ] worrall        50 [  ] technique      51 [  ] exchange

    52 [  ] cordle         53 [  ] challinor      54 [  ] hardly

    55 [  ] keable         56 [  ] mount          57 [  ] volt

    58 [  ] mean           59 [  ] pruden         60 [  ] bubble

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

        LEVEL 2 Test 207

_______________________________________________________________________

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Write your student id. number here ___________________________

What you have to do:

Read through the list of words carefully. For each word:

  if you know what it means, 

     write Y (for YES) in the box

  if you don't know what it means, or if you aren't sure,

     write N (for NO) in the box.

_____________________________________________________________________

     1 [  ] sheep           2 [  ] barmion         3 [  ] possumate

     4 [  ] helpful         5 [  ] prevent         6 [  ] economic

     7 [  ] considerable    8 [  ] lang            9 [  ] possible

    10 [  ] allaway        11 [  ] influence      12 [  ] freeze

    13 [  ] neutration     14 [  ] neutral        15 [  ] defend

    16 [  ] geography      17 [  ] tebbit         18 [  ] oaten

    19 [  ] career         20 [  ] acquince       21 [  ] laboratory

    22 [  ] extend         23 [  ] affair         24 [  ] over

    25 [  ] loveday        26 [  ] besides        27 [  ] contribute

    28 [  ] compel         29 [  ] brimble        30 [  ] cadle

    31 [  ] site           32 [  ] fluctual       33 [  ] rate

    34 [  ] gasson         35 [  ] act            36 [  ] mine

    37 [  ] ideal          38 [  ] doubtly        39 [  ] coloniate

    40 [  ] catalogue      41 [  ] unit           42 [  ] rickard

    43 [  ] dimension      44 [  ] stand for      45 [  ] vibrate

    46 [  ] observe        47 [  ] crime          48 [  ] putbrace

    49 [  ] angle          50 [  ] salary         51 [  ] export

    52 [  ] lock           53 [  ] report         54 [  ] ashill

    55 [  ] suppose        56 [  ] attract        57 [  ] laminastic

    58 [  ] tradition      59 [  ] revolution     60 [  ] solitist

APPENDIX 2
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

        LEVEL 2 Test 218

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Write your student id. number here ___________________________

What you have to do:

Read through the list of words carefully. For each word:

  if you know what it means, 

     write Y (for YES) in the box

  if you don't know what it means, or if you aren't sure,

     write N (for NO) in the box.

_____________________________________________________________________

     1 [  ] yandle          2 [  ] inner           3 [  ] bulbicate

     4 [  ] defend          5 [  ] fluid           6 [  ] pimlott

     7 [  ] point           8 [  ] attract         9 [  ] operation

    10 [  ] factor         11 [  ] observe        12 [  ] discipline

    13 [  ] progress       14 [  ] overend        15 [  ] fluctual
    16 [  ] mean           17 [  ] aspect         18 [  ] barnish

    19 [  ] laboratory     20 [  ] set            21 [  ] hopeful

    22 [  ] decaphage      23 [  ] steep          24 [  ] uniform
    25 [  ] sample         26 [  ] style          27 [  ] split

    28 [  ] concerned with 29 [  ] dyslaxative    30 [  ] cement
    31 [  ] revise         32 [  ] ackrill        33 [  ] exist

    34 [  ] personal       35 [  ] chain          36 [  ] manomize

    37 [  ] sparling       38 [  ] horobin        39 [  ] normal

    40 [  ] abstemptious   41 [  ] upset          42 [  ] alternative

    43 [  ] entire         44 [  ] advertise      45 [  ] brick

    46 [  ] blind          47 [  ] radius         48 [  ] gorman

    49 [  ] murrow         50 [  ] threat         51 [  ] deceive

    52 [  ] harmonical     53 [  ] doubtly        54 [  ] transmit
    55 [  ] dimension      56 [  ] mascarate      57 [  ] rebel

    58 [  ] barmion        59 [  ] annual         60 [  ] encopulate

� 	It was not possible to match classes from Biology and Social Planning because of examination schedules.


� 	Testfact does not calculate the eigen values of the factors, however, it can be assumed that the first factor had a significantly higher eigen value than the second, because in all analyses the first factor had a variance more than double that of the second factor. 


� 	Outfit is a measure of the degree of distance a subject's score or an item's value deviates from the predicted value.  The mean is 0 and the standard deviation is 1, so outfit can therefore be interpreted as a standard normal distribution.


� 	This test is administered to all first-year students at the end of one year's course of study.  The test consisted of two subtests of listening skills (10 and 14 items respectively); a subtest of vocabulary (10 items); a test of reading comprehension (13 items) and 10 items each of grammar and error recognition.  All items are in MCQ format and the overall reliability (KR-20) of the test that the subjects took was 0.84.


� 	This program was developed by Dr. Neil Jones of the University of Cambridge Local Examinations Syndicate
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