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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. 



測驗對象 Target Test Takers
Non‐native Chinese speakers

等級 Level CEFR 學時建議
Suggested Learning Hours

詞彙量建議
Suggested Vocabulary

Band A
入門級
Level 1 A1 120~ 500

基礎級
Level 2 A2 180~ 1,000

Band B
進階級
Level 3 B1 360~ 2,500

高階級
Level 4 B2 480~ 5,000

Band C
流利級
Level 5 C1

960~ 8,000
精通級
Level 6 C2



聽力測驗 TOCFL LISTENING

Band A Band B , Band C

題數
number of items 50 items

考試時間
test time 60 min (approx.)

題型
item types

看圖回答
Picture Description

問答理解
Q & A Comprehension

對話理解
Dialogue Comprehension

對話聽力
Dialogue

段落聽力
Monologue



閱讀測驗 TOCFL READING

Band A Band B , Band C

題數
number of items 50 items

考試時間
test time 60 min

題型
item types

單句理解
Sentence Comprehension

看圖釋義
Picture Description

選詞填空
Gap Filling
完成段落

Paragraph Completion

選詞填空
Gap Filling
閱讀理解

Reading Comprehension
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What is 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

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 items 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

selection rules maximum test length 

• MI
• MI + type
• MI + topic
• MI + items
• MI + type + topic
• MI + type + items
• MI + topic + items
• MI + type + topic + items

• 30
• 35
• 40
• 45
• 50

 Item selection: maximum information (MI) method
 Termination: fixed-precision with standard error of 0.3 
 Independent variables

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

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

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



18

RESULT OF SIMULATION 1

 listening test
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RESULT OF SIMULATION 1

 Reading test
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RESULT OF SIMULATION 2
Selection rules Generated

Estimated 

No Pass A1 A2 B1 B2 C1 C2
No Pass MI 0.39 0.38 

MI+topic 0.39 0.38 
MI+topic+type 0.39 0.38 

MI+topic+type+items 0.39 0.38 
A1 MI 0.38 0.39 0.36 0.36 

MI+topic 0.38 0.39 0.36 0.36 
MI+topic+type 0.38 0.38 0.36 0.36 

MI+topic+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+topic+type 0.36 0.35 0.36 

MI+topic+type+items 0.36 0.36 0.36 
B1 MI 0.36 0.35 0.36 0.36 

MI+topic 0.35 0.35 0.36 0.36 
MI+topic+type 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+topic+type 0.37 0.37 0.38 

MI+topic+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+topic+type 0.39 0.40 0.42 

MI+topic+type+items 0.39 0.40 0.42 
C2 MI 0.45 0.48 

MI+topic 0 45 0 46 

 Listening test
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RESULT OF SIMULATION 2
Generated

Selection rules No Pass A1 A2 B1 B2 C1 C2

Estimated

No 
Pass

MI 0.37 0.37 
MI+topic 0.38 0.38 

MI+topic+type 0.38 0.38 
MI+topic+type+items(1) 0.38 0.38 

A1

MI 0.37 0.36 0.36 0.36 
MI+topic 0.38 0.37 0.37 0.37 

MI+topic+type 0.38 0.37 0.37 
MI+topic+type+items(1) 0.39 0.38 0.37 0.38 

A2

MI 0.36 0.36 0.35 
MI+topic 0.36 0.36 0.36 

MI+topic+type 0.37 0.37 0.37 
MI+topic+type+items(1) 0.37 0.37 0.37 

B1

MI 0.35 0.35 0.36 0.36 
MI+topic 0.36 0.36 0.36 0.36 0.36 

MI+topic+type 0.36 0.36 0.36 0.36 0.37 
MI+topic+type+items(1) 0.37 0.36 0.36 0.36 0.36 

B2

MI 0.36 0.36 0.36 
MI+topic 0.36 0.37 0.37 

MI+topic+type 0.37 0.37 0.38 
MI+topic+type+items(1) 0.37 0.37 0.38 

C1

MI 0.37 0.37 0.39 0.46 
MI+topic 0.38 0.39 0.42 0.49 

MI+topic+type 0.38 0.39 0.42 0.50 
MI+topic+type+items(1) 0.38 0.39 0.41 0.47 

MI
MI+topic

 Reading test



CONCLUSION
 Simulation Study 1

 In CAT, the standard errors for all passing score were lower than 
that of non-adaptive test (CBT) with the same test length. It can 
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+topic+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%.



TOCFL CAT 適性化測驗
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