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Why do we need TOCFL-CAT?

Many test takers felt it difficult to choice the suitable test
bands for them to take. In CAT, they don’t need to choice.

Too many items were needed to judge the examinees’
proficiency level. CAT needs fewer items than non-adaptive
testing in achieving the same degree of measurement
precision.

The stress of taking the test is different for examinees with
different proficiency levels. Lower proficiency examinees
would feel higher stress than higher proficiency examinees
when taking the items with same difficult level.
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What 1s CAT?

The test takers don’t need to choice which bands of test
to take.

Testing system will choice the items for examinees
automatically based on their answer in the prior items
they took.

If they answer an item correctly, the next item would
become a difficult item. If they answer an item
incorrectly, the next item would become an easy item.

Most of the items are correspondent with the examinees’
proficiency levels. The stress would be almost the same
for all proficiency levels of examinees.



PURPOSE

The aims of the study are to develop variable-
length CAT algorithms for TOCFL listening and
reading tests to provide the same measurement
precision for examinees with different levels.

In simulation 1, we evaluated the efficiency of
CAT by selecting items adaptively and non-
adaptively.

In simulation 2, we evaluated performance of
variable-length CAT by manipulating different
constraints into item selection.



(GENERATED DATA

o Examinees: 10,000 ~ N(0,1)

Covering three bands of test(A, B, and C)
according to TOCFL’s cut-off scores, and three

bands consisted of 2,469, 5,452, and 2082
examinees, respectively.

Item pool: 300 1items drawn from TOCFL item bank
Including three bands of test(A, B, and C) in

accordance with TOCFL’s assembling criteria,
each band composed of 50 items.



SIMULATION 1

Independent variable: adaptive or non-adaptive

Non-adaptive (CBT version): examinees in each
proficiency band are administered to the Band A, B, or
C items.

Adaptive (fixed-length CAT version): 10,000 examinees
administered to 30~50 items which are adaptively
selected from 300 items.

Dependent variable

standard errors of six levels of passing score in TOCFL



SIMULATION 2

Item selection: maximum information (MI) method® <
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Termination: fixed-precision with standard error of 0:8:5=

Independent variables

Constraints: test type, test topic, and number of testlet items.
Maximum test length: 30, 35, 40, 45, and 50 item.

o 40 conditions: 8 selection rules combined with 5 test length.

selection rules maximum test length
MI « 30
MI + type e 35
MI + topic « 40
MI + items e 45

MI + type + topic 50
MI + type + items
MI + topic + items

MI + type + topic + items

Dependent variables:
Standard errors of the six levels of passing score in TOCFL.
Percentage of correctly classify (PCC).



RESULT OF SIMULATION: 1

o listening test
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o Reading test
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RESULT OF SIMULATION 2

LiS—t%lQ—i—]h—%t@-S Selection rules Generated
No Pass| Al A2 B1 B2
No Pass MI 0.39 | 0.38
MI+topic 0.39 | 0.38
MI+topic+type 0.39 | 0.38
MI+topict+type+items 0.39 | 0.38
Al MI 0.38 |1 0.39] 0.36 | 0.36
MI+topic 0.38 ]10.39] 0.36 | 0.36
MI+topicttype 0.38 ]10.38]10.36 | 0.36
MI+topict+type+items 0.38 [0.39] 0.36 | 0.36
A2 MI 0.36 | 0.36 | 0.36
MI+topic 0.36 | 0.35 | 0.35
MI+topicttype 0.36 1 0.35 | 0.36
MI+topict+type+items 0.36 |1 0.36 | 0.36
B1 MI 0.36 | 0.35 [ 0.36 | 0.36
Estimated MI+topic 0.35 ] 0.35 [ 0.36 | 0.36
MI+topicttype 0.35 | 0.36 [ 0.36 | 0.36 | 0.36
MI+topic+type+items 0.35 | 0.35 | 0.36 [ 0.36 | 0.36
B2 MI 0.37 [ 0.37 | 0.38
MI+topic 0.36 | 0.37 | 0.37
MI+topicttype 0.37 | 0.37 | 0.38
MI+topict+type+items 0.37 | 0.37 | 0.38
C1 MI 0.38 [ 0.39 [ 0.40 | 0.42
MI+topic 0.39 | 0.40 | 0.41
MI+topicttype 0.39 | 0.40 | 0.42
MI+topict+type+items 0.39 1 0.40 | 0.42
C2 MI 0.45 | 0.48
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~ RESULT OF SIMULATION 2

Readﬂllg eSSt Generated
Selection rules No Pass | A1 | A2 | B1 | B2
MI 0.37 0.37
No MI+topic 0.38 0.38
Pass MI+topicttype 030 0.38
MI+topict+type+items(1) 0.38 0.38
MI 0.37 0.36 | 0.36 | 0.36
5 MI+topic 0.38 g | 0|
MI+topicttype 0.38 0.37 | 0.37
MI+topict+type+items(1) 0.39 088|037 ] 038
MI 0.36 | 0.36 | 0.35
A9 MI+topic 0.36 | 0.36 | 0.36
MI+topict+type Oal 0oy 08
MI+topict+type+items(1) 08 | 0 OaT
MI 0.35]0.35] 0.36 | 0.36
MI+topic 0.36 | 0.36 | 0.36 [ 0.36 | 0.36
Estimated| Bl MI+topicttype 0.36 | 0.36 | 0.36 | 0.36 | 0.37
MI+topict+type+items(1) 0.37]10.36 | 0.36 [ 0.36 | 0.36
MI 0.36 | 0.36 | 0.36
B9 MI+topic D28 0 Do
MI+topicttype 080 0 | 038
MI+topict+type+items(1) ol an | 038
MI 0.37 ] 0.37]0.39 | 0.46
C1 MI+topic 0.38 1 0.39 | 0.42 | 0.49
MI+topict+type 0.38 [ 0.39 | 0.42 | 0.50
MI+topict+type+items(1) 0.38(0.39(0.41 | 0.47
MI
MI+topic




CONCLUSION

Simulation Study 1 =

In CAT, the standard errors for all passing score were lowe 1:%
that of non-adaptive test (CBT) with the same test length. It &
saved about 30% of items.

More difficult items need to be included in the CAT items bank to
enhance the efficiency for examinees with higher proficiency
level.

When using MI item selection method, the measurement
precision was decreased when the number of test length
increased.

Simulation Study 2

The “MI+topict+type” item selection rules showed the lowest
differences compared with MI. The “items(testlet)” constraints
showed the highest standard errors as compared with MI
procedure, especially for the high proficiency levels.

The percentage of correctly classify (PCC) were 54%~83% for
listening test and 60% ~85% for reading test. The extended PCC
( £1 level) were about 100%.
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