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History of CLA Tests
In January of 1983, the Dean of the College of Liberal Arts (CLA) at the
University of Minnesota appointed a task force on language instruction to examine the
College’s second language requirement. To complete the existing requirement, students
had a choice between two options: (1) take five quarters of a language, or (2) take three
quarters of language and three quarters of culture courses related to the studied
language (Lange, 1988). This “seat-time” requirement mandated the number of classes a
student had to take, but did not specify a level of proficiency that must be achieved.
Upon completing its study - which revealed a generally low level of functional
language proficiency in addition to significant differences in outcome between the two
tracks - the task force recommended that new foreign language requirements be
established for the three most commonly taught languages (French, German and
Spanish).
The main goal of the new requirement was the standardization of language
proficiency as a requirement for graduation, rather than seat-time. For the three main
languages taught at the University of Minnesota, French, German and Spanish, it
mandated attainment of a proficiency level "normally attained after two years of
college-level study" (Barnes, Klee, Wakefield, 1991). In addition, the new requirement
set an entrance standard for enrollment in a second-year language course. The
requirement became fully effective Fall quarter, 1988, after a two year phase-in period
that began Fall quarter, 1986. At that time, less commonly taught languages were also
asked to develop their own proficiency levels with accompanying tests to be completed
by 1990.
The new requirement was implemented in several steps beginning in 1984. In the
first step, an oral proficiency workshop familiarized 30 educators from various
secondary and post secondary institutions in Minnesota with the ACTFL Provisional
Guidelines (1982) and the Oral Proficiency Interview (OPI), as well as their implications
for instruction and testing of all modalities. The second step consisted of defining the
curriculum, defining the test parameters and constraints, and writing test items to serve
as a basis for the listening, reading, speaking, and writing tests that were developed in
the 1986 academic year (Lange, 1988).
The minimal levels of proficiency for French, German and Spanish were set as
follows (Barnes et al., 1991). At the entrance level (equivalent to about one year of
university study), intermediate low level competence was required in reading and
listening, while novice high level was required for writing and speaking. At the
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graduation level (after approximately two years of university study), intermediate high
level competence was required in reading and listening, while intermediate mid level
was required for writing and speaking.
The test developers decided to structure the tests of all four modalities according
to the ACTFL OPI format, with items divided into 4 stages: warm-up (items below
target level), level check (items at desired level), probe (items above target level), and
wind-down (items at or below target level).
Since the language requirement became fully effective in 1988, the University, in
four yearly testing sessions, has administered both entrances and exit foreign language
proficiency tests to thousands of students.
Data Collection

The purpose of this document is to provide preliminary item analysis findings
based on the data collected to date on the entrance and graduation machine-scored
reading and listening tests in the three languages combining the results based on an
item response theory (IRT) model with classical test theory (CTT) analyses.
Over the years, CTT item and test analyses have been run on individual
administrations of the machine-scored tests of reading and listening. These analyses
were performed using the computer program TESTAN. TESTAN is used by the
University of Minnesota’s Measurement Services Office.
At the time the tests were scanned and scored, TESTAN computed statistics for
each individual administration of each test and the original data was discarded.
Because the data was not saved, the raw item and people scores were not available to
the assessment researchers at the Center for Advanced Research on Language
Acquisition (CARLA) for in-depth analyses across administrations. Other reports
produced at CARLA summarize the information that could be gleaned from the limited
data available in the TESTAN printouts and provides a detailed content analysis of each
test making up the entrance and graduation batteries in all three languages (ChalhoubDeville, Mueller, Lozier, Juengling, 1996a; Chalhoub-Deville, Alcaya, Klein, Lozier,
Budlong, 1996b, Chalhoub-Deville, Sweet, Schmidt, Lozier, 1996c). In a document dated
March 20, 1995, an agreement was signed providing CARLA with access to all raw data
from all subsequent test administrations of the entrance and graduation tests in French,
German, and Spanish (see Appendix A). Having the raw data allows, for the first time,
an analysis of the different tests across administrations (providing larger sample sizes)
and using the more versatile IRT analyses.
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Item Response Theory Analysis
Developed over the past fifty years through the work of Frederic Lord (1952),
Georg Rasch (1960), and others, IRT is an alternative test development and analysis
model whose most notable advantage over older classical test theory is that IRT allows
for the description of test-items and test-takers on the same scale (Lord & Novick, 1968;
Weiss & Yoes, 1988). With IRT, we model a student’s probabilistic response to an item
with known properties given the ability level, θ (theta), of the student (Lord, 1980).
Unlike CTT statistics, the item analysis statistics (also referred to as item parameters) in
IRT are not dependent on the specific sample of students tested.
The three most frequently used IRT models for dichotomously scored test data
(i.e., items scored either right or wrong) are the 1-, 2-, and 3-parameter logistic models.
The 3-parameter model (3PLM) describes each test item in terms of its difficulty (b), its
discrimination (a), and a third statistic (c) called the pseudo-guessing parameter. The c
parameter describes the probability of a person of infinitely low ability answering an
item correctly by randomly guessing and can be important when modeling multiple
choice items. In the 2-parameter model (2PLM), each test item is described in terms of
its difficulty (b) and its discrimination (a). The 2PLM is similar to the 3PLM except that
the guessing parameter (c) is set to 0.0 and is not estimated. The 1-parameter model
(1PLM or the Rasch model) describes each item in terms of only its difficulty (b). The
Rasch model assumes that all the items have equal discrimination of 1.0 and that the c
parameter for all items is 0.0.
There are generally accepted sample size requirements for the use of IRT.
Although the 1PLM, Rasch model, can be performed with sample sizes as little as 100 to
200, the 2PLM requires 200 to 400 people, and the 3PLM requires large samples of 1,000
to 2,000 people for the item and ability (θ) parameters to be estimated with confidence
(Henning, 1987).
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Method
Participants and Sample Sizes
All quantitative results are based on samples of college students taking either the
reading or listening test as part of the entrance or graduation requirement at the
University of Minnesota from May 15, 1995 to September 22, 1995. The data received
from the CLA Testing Office is summarized for the entrance tests in Table 1 and for the
graduation tests in Table 2.
The sample sizes for the French (reading N=274, listening N=226) and German
(reading N=193, listening N=192) entrance tests are clearly too small for a 2PLM or
3PLM IRT analysis to be performed. The sample sizes for the Spanish entrance tests,
however, are 690 for the reading test and 666 for the listening test. The French
graduation tests also had small sample sizes (reading N=219, listening N=220).
However, the graduation tests of Spanish had larger sample sizes of 552 for the reading
test and 568 for the listening test. While a sample size of at least 1,000 people is
recommended for using the 3PLM, sufficiently large samples for the 2PLM were
available for the Spanish tests. The Rasch model was not considered because of its
restrictive assumption of equal item discriminations.

Analysis
The test-takers’ responses to the Reading and Listening Tests in French, German,
and Spanish were fitted to a 2PLM IRT model. The 2PLM describes each test item in
terms of its difficulty (b) and its discrimination (a).
The IRT analysis program, XCALIBRE, developed by the Assessment Systems
Corporation, was used to estimate the discrimination and difficulty parameters for each
of the 40 items on each test.
In addition, CTT item analysis statistics provided by the XCALIBRE program
were cla--calculated. The CTT analyses reported also provide important information on
the test items. As a result of the larger sample sizes available by collecting data across
test administrations, the CTT statistics in this report serve to augment the results
provided in other reports (Chalhoub-Deville et al., 1996a; Chalhoub-Deville et al.,
1996b; Chalhoub-Deville et al., 1996c).
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Results
The results of the 2-parameter IRT and CTT analyses of the Spanish reading and
listening proficiency tests for the entrance and graduation test batteries will be
presented in turn. Because the sample sizes were insufficient for conducting an IRT
analysis on the remaining tests, those analyses, although performed, are included only
in the appendix (see Appendix B).
The CTT item statistics--proportion correct (item difficulty) and point biserial
correlation (item discrimination)--can be found in the first of two tables relating to each
test. Unlike the IRT statistics, the CTT item statistics are based on sufficiently large
sample sizes to be useful for all tests, not just the Spanish. When combined with the IRT
analyses available for the Spanish tests, the item information contained in this report is
sizable for the four Spanish tests.
Each test has two tables of results associated with it, which communicate distinct
types of information. The first table reports information on the 2PLM item-model fit
and the statistics on each item’s difficulty and discrimination in both the CTT and IRT
metric. The second table contains specific information about the alternative answer
options (distracters) associated with each test item. Below is a more detailed depiction
of the information provided by each of these two tables. For ease of communication,
these two tables are referred to as item and option tables, respectively.
Information Reported in Item Table
The item table format contains a list of the item numbers and each item’s
intended function (i.e., warm-up, level check, probe, or wind-down). Also presented are
the item parameter estimates of item difficulty (b) and discrimination (a). Following the
item parameters, is the standardized residual statistics which indicate the degree to
which the item conforms or fails to conform to the 2-parameter model. The
standardized residual is distributed normally and values above 2.0 indicate items that
do not fit the model well. Next, the proportion correct, a measure of item difficulty
(percentage of students answering an item correctly) and point biserial, a measure of
item discrimination (correlation between each item response and number correct total
score) are listed. Additionally, the point biserial is re-calculated as the correlation
between each item response and the IRT estimate of ability, θ. The point biserial and the
point biserial θ differ only in that the former uses number correct score as its
performance criterion while the latter uses the IRT ability estimate θ. The point biserial
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correlation which is the correlation between number correct score and item score is
included in these analyses because it is one of the most common measures of item
discrimination. The point biserial θ may be a more accurate measure of item
discrimination because θ is a better estimator of ability than is number correct score.
The XCALIBRE program automatically flags items that are potentially
problematic. Flagged items are indicated in the column labeled “flags.” The Flags and
their meanings are listed below (Assessment Systems Corporation,1995).
Potential Item Flags
Flag

Meaning

P

Potentially Problematic item: can mean one (or more) of the following:
a value < 0.30
b value > 2.95 or b value < -2.95
c value > 0.40

K

Indicates a possible keying error. This indicates that one of the incorrect item
response options has a higher correlation with total score than does the correct
response.

R

Indicates that the standardized residual (item model fit) statistic exceeded a
value of 2.0.
This item does not meet the assumptions of the 2PLM.

Information Reported in the Option Table
The option table provides detailed information regarding the effectiveness of the
various options (the correct answer and the distracters). First, the endorsement rate
provides the percentage of students choosing each of the option answers. In the case of
the correct answer, indicated with an asterisk, this is the same as the percentage of
students answering the item correctly. Secondly, the point biserial correlation between
each alternative item response and the person's ability, θ, (multiplied by 100 to
eliminate decimal points) is an indication of the discriminating power of the correct
answer and each distracter.
In the case of the correct answer, good discrimination is indicated by positive
correlations between the response and overall ability (theta). For the distracters, good
discrimination is indicated by negative correlations. It is important to note that when an
item is very easy (i.e. the percentage of people answering the item correctly is very
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high), it curtails the correlation between the option and total score so that neither the
correct answer nor the distracters appear to be doing a good job discriminating between
test-takers. In the case of warm-up items, for example, the purpose of these items is to
put students at ease, not to discriminate between them. Poor item-theta correlations are
troublesome only when they occur in level-check and probe items that are supposed to
serve the purpose of discriminating between the more able students and the less able
students. The item option-theta correlation can also be curtailed by extremely difficult
items. However, items in these tests are rarely so difficult that 95% or more of students
are answering them incorrectly. When items are that difficult, it is often because they
are miskeyed.
When using the second table to evaluate the effectiveness of each distracter, the
first set of statistics to examine are the endorsement rates for each option. In general, an
effective distracter is one that entices a certain number of test-takers to select it. The
point-biserial θ correlations for each option provide further information. A strong

negative correlation between a distracter and overall ability, θ, is a good indication of a
distracter that is functioning properly. A positive or very small negative correlation
between a distracter and θ indicates a distracter that attracts many of the better foreign
language students. To be effective, a distracter must attract students of lesser ability, but
not be very distracting to those of the highest ability levels.
Many examples of the sorts of problems described above occur on each of the
four Spanish tests. For explication, certain instances of problems and trends will be
pointed out for each of the tests.
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Spanish Entrance Reading Test
Tables 3 and 4 present the results of the Spanish entrance reading test. Table 3,
information about the items, contains the item parameters. The difficulties of the items,
as reflected in both the b parameter and the proportion correct, should correspond with
the pattern of item functions (i.e., warm up, level check, probe, or wind down). It is
clear that, in this test, the expected pattern of difficulty is violated in as many as 17
items out of 40. For example, items 38 to 40 are supposed to function as wind down
items. Item 38 with a b of -2.89 and proportion correct of .91 and item 40 with a b of -2.87
and proportion correct of .94 are, in fact, easy items that allow the student to end the
test on a positive note. Item 39, however, has a b of only -0.15 and proportion correct of
.54. This is a very difficult item that appears to be functioning more as a probe than as a
wind down item.
In addition, XCALIBRE flags certain items as problematic. In the cases of items 4,
11, 14, 17, and 19, these items were flagged with a “P” because they are extremely easy
with b’s of -3.00 and proportion corrects of .93 and higher. In the instance of item 4, this
is not a problem because it is intended as a warm-up item. The remaining items with
low difficulty (easy items), however, are level check items and would be expected to be
somewhat more difficult.
Item 20 is flagged with a “P” because of its low discrimination (a) value of .29
and its low point biserial correlation of .15. Looking at the option table 4, the correlation
between the correct answer and overall ability (multiplied by 100 to eliminate decimal
points) is just 9. It is very similar to the correlation between option number 1 and
overall ability which is 7. This indicates that, statistically speaking, option 2 (i.e., choice
“b”) is not clearly more correct than option 1 (choice “a”). Therefore, it would be
reasonable to revise this item so that there is one clear answer.
Item 29 is also problematic. This item was flagged by XCALIBRE because of its
low discrimination, a=.26, and high standardized residual of 2.10 (above the 2.0 cutoff).
This indicates that the more proficient students are no more likely to answer this item
correctly than are the less proficient students. Not only is this item not discriminating
well among students, it is not fitting the 2-parameter IRT model as indicated by the “R”
flag and may be miskeyed as indicated by the “K” flag. The content analysis reported in
Chalhoub-Deville et al. (1996c) indicates that item 29 has two potentially correct
answers (both the keyed response, “b,” and the option “c”). This could certainly account
for the statistics found in the current analysis.
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Spanish Entrance Listening Test
Tables 5 and 6 present the results of the Spanish entrance listening test. Once
again, the difficulties of these items do not reflect their intended functions for at least 17
of the 40 test items. For example, as table 5 shows, items 14 and 15 have b’s of .36 and
.32, respectively, which when compared to the values of the other items, indicate that
they are extremely difficult items. Only about 45 % of examinees were able to answer
each of these items correctly. These items are supposed to be level check items, but may
be more appropriate as probes. In table 6, items 14 and 15 appear to be functioning well
in terms of the correlations between each option and overall ability indicating that these
may be good items that are just misclassified in terms of their difficulty function.
Additionally, a number of items are flagged with a “P” because of their low
difficulty (i.e., items 2, 18, and 25). Item number 2 is not a concern because it is a warmup item. Items 18 and 25, however, seem to be much easier than other level check items
on the same test.
Item 29 on this test is particularly troublesome. It is extremely difficult (b=+3.00),
has a low point biserial correlation (-.11) and has a standardized residual of 2.80 which
is well above the 2.0 misfit cutoff. Turning to option table 6, the nature of item 29’s
problem becomes more clear. For example, only 5% of examinees choose number 2 as
the correct answer. The largest percent of students choose option 3 (83%). In addition,
only option three has a positive correlation with overall ability. The correlation between
option 2 and overall ability is quite poor (-11). From this analysis, it appears that item 29
is miskeyed with option 3, not 2, being the correct answer. In fact, the CLA Language
Testing Office gives students credit for choosing either option 2 or 3. Based on this
statistical analysis alone, it appears that credit should only be given to students
choosing option 3 instead of credit being given for both options 2 and 3 as is currently
done.
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Spanish Graduation Reading Test
The results of the Spanish Reading Graduation test are summarized in tables 7
and 8. Similar to the other tests, table 7 indicates that the items in the Spanish
graduation reading test often, at least 16 of 40, deviate in difficulty from what would be
expected based on their intended function. Item 40, for instance, is very difficult for a
wind-down while item 20 is extremely easy for a probe item.
A huge proportion of this test’s items, 23 of 40, are extremely easy for students
(items 1-9, 11, 13, 15, 18, 20 22, 23, 25, 26, 33, 35, 36, and 39). Of these items, 16 were not
designed as either warm-up or wind-down items. There are two possible explanations.
First, the students of Spanish tested in this sample may be extremely proficient at
reading and are all well above the criterion cutoff. Alternatively, these items may, in
fact, be too easy for the proficiency level targeted. If the later is the case, these items
should be considered for revision so that they are more appropriate for their intended
function. For example, table 8 shows that the endorsement rates for the various options
associated with item 13 are very low (only 3% of students chose option 2 and no student
chose options 1 or 3). In order to revise this item, the test developer might wish to focus
on making these options more desirable or increasing the complexity of the text or the
question asked.

Spanish Graduation Listening Test
The results of the Spanish Graduation Listening Test are reported in tables 9 and
10. Similar to the earlier results, table 9 reveals that at least 15 of the 40 items in this test
deviate in difficulty from what would be expected based on their intended function. For
example, four of the five wind-down items are quite difficult (items 36, 37, 38, and 40).
These items had b values ranging from 1.24 to -1.37 with 34% to 72% of students able to
answer these questions correctly. These items would not allow students to complete the
test “feeling good,” a function of wind-down items.
As before, a number of items were flagged as being too easy (items 3, 5, 7, 9, 18,
19, 31, and 39). These items, except for 3 and 39, are neither warm-up or wind-down
items.
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Discussion
The purpose of this document was to provide detailed statistical information on
the entrance and graduation reading and listening test items currently used by CLA at
the University of Minnesota to test French, German, and Spanish proficiency based on
the data collected from May 15, 1995 to September 22, 1995. In this study, the items
making up the reading and listening tests were analyzed using CTT and IRT. Each of
the tests was fitted to a 2-parameter logistic IRT model. With sufficiently large sample
sizes for performing IRT analyses, special attention was given in this report to the
interpretation of the Spanish entrance and graduation reading and listening test results.
This information can be used for the revision of these tests or to guide future test
development.
The items in these four Spanish tests fit the 2-parameter IRT model well.
Evidence for this can be found in the fact that the vast majority of standardized residual
statistics reported in tables 3, 5, 7, and 9 are below the cutoff of 2.0. The 1-parameter,
Rasch, model appears inappropriate for this data because of the great range in
discrimination (a parameter) values reported across items. Recall, the Rasch model
assumes that all item discriminations are equal and have a value of 1.0. When larger
sample sizes become available, it might be interesting to explore the data using a 3parameter analysis.
The preliminary results based on the IRT 2-parameter logistic model for the
Spanish entrance and graduation reading and listening tests provide an important
resource for future exam revision especially when combined with the information
gained from the CTT item statistics. From these analyses, the test developer can identify
and rework items that are too easy or too difficult based on their intended functions,
items that discriminate poorly, and even distracters that discriminate poorly. This
analysis, coupled with the earlier quantitative and content analysis provided by
Chalhoub-Deville et al., (1996a), Chalhoub-Deville et al. (1996b), and Chalhoub-Deville
et al. (1996c) provide a wealth of information for detailed test evaluation and revision.
The current study had modest sample sizes for the CLA French and German
tests. In the future, analyses similar to these performed here must be conducted as
testing continues and more data becomes available. Furthermore, as the sample sizes
increase, there will be increasing confidence in the accuracy of the results for all the test
analyses.
Finally, the data contained in this analysis, as with any statistical analysis of test
items, should always be interpreted in conjunction with item analysis performed by
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expert item writers and content experts. Item statistics can point to particular item
problems, but only the content and item experts can determine the root of the problem
and make the appropriate revisions.
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