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Section I – Test Description 
 

1.  Introduction 

1.1 Overview 

Spoken Chinese Test (SCT) was developed collaboratively by Peking University and Pearson and is 

powered by Ordinate technology.  SCT is an assessment instrument designed to measure how well 

a person understands and speaks Mandarin Chinese, i.e. Putonghua.  Putonghua is a standard 

language, suitable for use in writing and in spoken communication within public, literary, and 

educational settings.  The SCT is intended for adults and students over the age of 16 and takes 

approximately 20 minutes to complete.   

 

The SCT is delivered automatically by phone or via computer without requiring a human examiner.  

The certification version of the test may be taken in designated test centers in a proctored 

environment.  The institutional version of the test, on the other hand, may be taken at any time 

from any location.  Regardless of the version of the test, during test administration an automatic 

testing system presents a series of recorded spoken prompts in Chinese and elicits spoken 

responses in Chinese.  The voices that present the item prompts belong to native speakers of 

Chinese from several dialect backgrounds, providing a range of speaking styles commonly heard in 

Putonghua.  Because the SCT test items are delivered and scored by an automated testing system, 

it allows for standardized item presentation as well as immediate, objective, and reliable scores. 

SCT scores correspond closely with traditional, human-administered measures of spoken Chinese 

performance. 

 

The SCT score report provides an Overall score and five analytic subscores which describe the 

test taker’s facility in spoken Chinese.  The Overall score is a weighted average of the five 

subscores: 

 Grammar 

 Vocabulary 

 Fluency 

 Pronunciation 

 Tone 

 

The SCT presents eight item types:  

A. Tone Phrase 

B. Read Aloud 

C. Repeats 

D. Short Answer Questions 

E. Recognize Tone (Word) 

F. Recognize Tone (Word in Sentence) 

G. Sentence Builds 

H. Passage Retellings 

All items elicit oral responses from the test-taker that are analyzed automatically by Pearson’s 

scoring system.  These item types assess constructs that underlie facility with spoken Chinese, 

including sentence construction and comprehension, receptive and productive vocabulary use, 

listening skill, phonological fluency, pronunciation of rhythmic and segmental units, and recognition 

and production of accurate tones.  Each subscore is informed by performance from more than one 
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item type.  Sampling spoken responses from multiple item types increases generalizability and 

reliability of the test scores as a reflection of the test taker's ability in spoken Chinese. 

 

In the institutional test, the automated testing system automatically analyzes each test-taker’s 

responses and posts scores to a website, normally within minutes of completing the test.  Test 

administrators and score users can view and print out test results from a password-protected 

section of Pearson’s website (www.VersantTest.com).  In the certification test, the test centers are 

responsible for obtaining the automatically-generated test scores and issuing test score certificates 

to test-takers. 

 
1.2 Purpose of the Test 

The Spoken Chinese Test is designed to measure facility with spoken Chinese, which is a key 

element in Chinese oral proficiency.  Facility with spoken Chinese is how well the person can 

understand Chinese as it is spoken on everyday topics and respond appropriately at a native-like 

conversational pace.  The test is primarily intended for assessing the spoken proficiency of learners 

who wish to study at a university where Chinese is the medium of instruction and communication.  

Educational institutions may use SCT scores to determine whether or not test-takers’ spoken 

Chinese is sufficient for the social and academic demands of studying in Chinese speaking countries 

or regions.  SCT scores may also be used to evaluate the spoken Chinese skills of individuals 

entering into and exiting Chinese language courses.  Furthermore, SCT’s analytic subscores provide 

information about the test taker’s strengths and weaknesses, which may support instruction and 

individual learning.   

 

Because the content of SCT items is general, everyday topics, other organizations may use SCT 

scores in decisions where the measurement of listening and speaking abilities is an important 

element, such as for work placement.   

 

The SCT score scale covers a wide range of abilities in spoken Chinese communication.  In most 

cases, score users must decide which SCT score should constitute a minimum requirement in a 

particular context (i.e., a cut score).  Score users may wish to base their selection of an appropriate 

cut score on their own localized research.  Pearson can provide a Benchmarking Kit and further 

assistance in establishing cut scores.   

 

In summary, Pearson and Peking University endorse the use of SCT scores for making decisions 

related to test-takers’ spoken Chinese proficiency, provided score users have reliable evidence 

confirming the identity of the individuals at the time of test administration. Supplemental 

assessments would be required, however, to evaluate test-taker’s academic or professional 

competencies. 

 
2.  Test Description 

 
2.1 Putonghua - Standard Chinese 

Several families of Chinese dialects are spoken in China and in other locations where Chinese is 

used as a common language, including such places as Singapore.  In many areas inside and outside 

China, a regional dialect form of Chinese is used in daily life, yet most speakers recognize a 

standard form of Chinese, officially called Putonghua, and variously called Standard Mandarin or 

http://www.versanttest.com/
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Standard Chinese (in English), or Hanyu, Guoyu, Guanhua, or Huayu in Chinese (cf. Norman, 1988, 

pp.136-8).  Putonghua is often considered the most suitable Chinese for spoken communication 

within public, literary, and educational settings. Putonghua is commonly used for formal instruction 

at schools and for media, even in regions where non-standard dialects predominate in the 

population. 

 

It is notable that there are many salient aspects of spoken Chinese that are not fully specified in the 

usual written form of the language.  Native speakers of Chinese can be heard pronouncing specific 

words differently, depending on the speaker’s educational level or regional background.  For 

example, three words {zhi (e.g., 知), chi (e.g., 吃), shi (e.g., 诗)} that are distinct in prescribed 

Putonghua (as it is taught) may often be neutralized {zi, ci, si} respectively in accented Putonghua as 

heard in dialect regions.  The spontaneous Chinese speech heard on radio and television includes a 

notable variation in the phonology and occasional differences in lexicon within what is intended to 

be Putonghua.  SCT intends to measure receptive facility with a range of speaking style in 

Putonghua.  

 
2.2 Test Administration 

Administration of a SCT test generally takes about 20 minutes either over the phone or via 

computer.  Regardless of the mode of test (phone or computer), test takers should be made 

familiar with the test flow and the test item types before the test is administered.  Best practice in 

test administration is described below. 

 

The mechanism for the delivery of the recorded item prompts is interactive – all items have a 

spoken prompt that solicits a spoken response – so the test sets its own pace: the system detects 

when a test taker has finished responding to one item and then presents the next item.  Because 

the back-and-forth interaction with a computer system may not be familiar to most test takers and 

some item task demands are non-traditional, test takers are recommended to listen to an audio 

recording of a sample SCT (with the sample test paper in hand) that plays instructions, spoken 

prompts and a proficient speaker of Chinese speaking answers.  This recording is publicly available 

online and test takers should be made aware of how to access it.  Listening to the recording 

provides a preview of the test’s interactive style, including spoken instructions, and examples of 

compliant responses to test items.  

 

At the time of test administration (even for computer delivered tests), the administrator should 

give each test taker a copy of the exact printed form of that test taker’s test.  At least 10 minutes 

before the test begins, test takers should have an opportunity to read the test paper and get 

answers to any procedural questions that the test taker may have. 

 

2.2.1 Telephone Administration 

Telephone administration is supported by a test instruction sheet and a test paper.  The individual 

test form is unique for each test taker.  The test instruction sheet contains general instructions 

about how to take the test using the telephone.  The test paper itself can be printed on two sides 

of a page. It contains the phone number to call, the Test Identification Number which is unique to 

that test paper, test instructions and examples, as well as printed test items for Parts A, B, E and F 

of the test (see Figure 1).  Appendix A contains full-sized examples of the test instructions and test 

paper.   



 

© 2014 Pearson Education, Inc. or its affiliate(s). Page 7 of 61 

 
 

Figure 1.  Example test paper 

 

When the test taker calls the automated testing system, the system will ask the test taker to use 

the telephone keypad to enter the Test Identification Number that is printed on the test paper.  

This identification number is unique for each test taker and keeps the test taker’s information 

secure.  A single examiner voice presents all the spoken instructions for the test.  The spoken 

instructions for each section are also printed verbatim on the test paper to help ensure that test 

takers understand the directions.  These instructions (spoken and printed) are available either in 

English or in simplified Chinese.  Test takers interact with the test system in Chinese, going through 

all eight parts of the test until they complete the test and hang up the telephone. 

 

2.2.2 Computer Administration 

For computer administration, the computer must have an Internet connection and install Pearson’s 

Computer Delivered Test (CDT) software.  CDT is available in two languages: Chinese and English.  

Each language version is downloadable from the following link1:  

  

 Chinese version: 

 http://www.versanttest.com/technology/platforms/cdt/CdtClient_installer-3.1.13_PKU_CN.exe  

  

 English version:  

 http://www.versanttest.com/technology/platforms/cdt/CdtClient_installer-3.1.13_PKU_EN.exe 

 

The test taker is fitted with a microphone headset.  The CDT software asks the test taker to adjust 

the volume and calibrate the microphone before the test begins.  The instructions for each section 

are spoken by an examiner voice and are also displayed on the computer screen.  Test takers 

interact with the test system in Chinese, speaking their responses into the microphone.  When a 

test is finished, the test taker clicks a button labeled, “END TEST”.  

                                                
1 These links are subject to change when new versions become available. 

http://www.versanttest.com/technology/platforms/cdt/CdtClient_installer-3.1.13_PKU_CN.exe
http://www.versanttest.com/technology/platforms/cdt/CdtClient_installer-3.1.13_PKU_EN.exe
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2.3 Number of Items 

During each SCT administration, a total of 80 items are presented to the test taker in eight 

separate sections, Parts A through H.  In each section, the items are drawn from a larger item pool.  

For example, each test taker is presented with ten Sentence Build items selected quasi-randomly 

from the pool, so most items will be different from one test administration to the next.  The 

Versant testing system selects items from the item pool taking into consideration, among other 

things, the item’s level of difficulty and its form and content in relation to other selected items so as 

not to present similar items in one test administration.  Table 1 shows the number of items 

presented in each section. 

 

Table 1 Number of items presented per task. 

 

Task Presented 

A. Tone Phrases 8 

B. Read Aloud 6 

C. Repeat 20 

D. Short Answer Questions 22 

E. Recognize Tones (Word) 5 

F. Recognize Tones (Sentence) 5 

G. Sentence Builds 10 

H. Passage Retellings 4 

Total 80 

 
2.4 Test Format 

Spoken Chinese Test consists of eight sections (Part A through Part H).  During the test 

administration, the instructions for the test are presented orally in a unique examiner voice and are 

also printed verbatim on the test paper or on the computer screen.  Test items themselves are 

presented in various native-speaker voices that are distinct from the examiner voice.  The following 

subsections provide brief descriptions of the task types and the abilities that can be assessed by 

analysis of the responses to the items in each part of the Spoken Chinese Test.  

 

2.4.1 Part A: Tone Phrases 

In the Tone Phrases task, items range from single-character items to four-character-phrase items.  

These word-items and phrase-items are numbered and either printed on the test paper or 

displayed on the computer screen.  Test takers read these words or phrases, one at a time, in the 

order requested by the examiner voice.  
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Examples: 

 
 

The test paper (or computer screen) presents eight items (words or phrases) numbered 1 through 

8.  They include two single-character items, two two-character items, two three-character items, 

and two four-character items.  The examiner voice instructs the test taker which numbered item 

to read aloud.  After the end of each item response, the system prompts the test taker to read 

another item from the list. 

 

The items are relatively simple and common words and phrases, so they can be read easily and 

fluently by people educated in Chinese.  For test takers with little facility in spoken Chinese but 

with some reading skills, this task provides samples of their ability to produce tones accurately.  

For test takers who speak Chinese but are not well versed in characters, the Pinyin is available.  

The Tone Phrase task starts the test because, for some test takers, reading short phrases is a 

familiar task that comfortably introduces the interactive mode of the test as a whole.  

 

2.4.2 Part B: Read Aloud 

In the Read Aloud task, test takers read printed, numbered sentences, one at a time, in the order 

requested by the examiner voice.  The reading texts are printed on a test paper which should be 

given to the test taker before the start of the test.  On the test paper or on the computer screen, 

read aloud items are presented both in Chinese characters and in Pinyin. Read Aloud items are 

grouped into sets of three sequentially coherent sentences as in the example below.   

 

Examples: 

 
 

Presenting the sentences in a group helps the test taker disambiguate words in context and helps 

suggest how each individual sentence should be read aloud.  The test paper (or computer screen) 

presents two sets of three sentences and the examiner voice instructs the test taker which of the 

numbered sentences to read aloud, one-by-one in a sequential order.  After the system detects 

silence indicating that the test taker has finished reading a sentence, it prompts the test taker to 

read another sentence from the list. 

 

The sentences are relatively simple in structure and vocabulary, so they can be read easily and 

fluently by people educated in Chinese.  For test takers with little facility in spoken Chinese but 

1. 雪  xuě 

2. 访问  fǎng wèn 

3. 查词典  chá cí diǎn 

4. 爱听音乐  ài tīng yǐn yuè 

1. 从市中心去机场有两种方法。 

cóng shì zhōng xīn qù jī chǎng yǒu liǎng zhǒng fāng fǎ. 

2. 坐出租汽车，价钱贵了点，但是又快又方便。 

zuò chū zū qì chē , jià qián guì le diǎn , dàn shì yòu kuài yòu fāng biàn. 

3. 乘地铁的话，得走点路，但可以省很多钱。 

Chéng dì tiě de huà, děi zǒu diǎn lù, dàn kě yǐ shěng hěn duō qián. 
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with some reading skills, this task provides samples of their pronunciation, tone production, and 

oral reading fluency.  Combined with Part A: Tone Phrases, these read aloud tasks present a 

familiar task and are a comfortable introduction to the interactive mode of the test as a whole.  

 
2.4.3 Part C: Repeats 

In the Repeat task, test takers are asked to repeat sentences verbatim.  Sentences range in length 

from three characters to eighteen characters, although few sentences are longer than fifteen 

characters.  The audio item prompts are spoken aloud by native speakers of Chinese and are 

presented to the test taker in an approximate order of increasing difficulty, as estimated by 

statistical item-response (Rasch) analysis. 

 

Example: 

 
 

To repeat a sentence longer than about seven syllables, the test taker has to recognize the words 

as produced in a continuous stream of speech (Miller & Isard, 1963).  However, highly proficient 

speakers of Chinese can generally repeat sentences that contain many more than seven syllables 

because these speakers are very familiar with Chinese words, collocations, phrase structures, and 

other common linguistic forms.  In English, if a person habitually processes four-word phrases as a 

unit (e.g. “the furry black cat”), then that person can usually repeat verbatim English utterances of 

between 12 and 16 words in length.  In Chinese, field testing confirmed that native speakers of 

Chinese can usually repeat verbatim utterances up to 18 characters.  Generally, the ability to 

repeat material is constrained by the size of the linguistic unit that a person can process in an 

automatic or nearly automatic fashion.  As utterances increase in length and complexity, the task 

becomes increasingly difficult for speakers who are not familiar with Chinese phrase and sentence 

structure. 

 

Because the Repeat items require test takers to organize speech into linguistic units, Repeat items 

assess the test taker’s mastery of phrase and sentence structure.  Given that the task requires the 

test taker to repeat back full sentences (as opposed to just words and phrases), it also offers a 

sample of the test taker’s fluency and pronunciation in continuous spoken Chinese. 

 

2.4.4 Part D: Short Answer Questions 

In this task, test takers listen to spoken questions in Chinese and answer each question with a 

single word or short phrase.  The questions generally include at least three or four content words 

embedded in some particular Chinese interrogative structure.  Each question asks for basic 

information, or requires simple inferences based on time, sequence, number, lexical content, or 

logic.  The questions are designed not to presume any special knowledge of specific facts of 

Chinese culture, geography, religion, history, or other subject matter.  They are intended to be 

within the realm of familiarity of both a typical 12-year-old native speaker of Chinese and an adult 

learner who has never lived in a Chinese-speaking country.   

 

  

When you hear: 这个周末我们去看电影吧。 

You say: 这个周末我们去看电影吧。 
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Example:  

  
 

Short Answer Questions assess comprehension and productive vocabulary within the context of 

spoken questions.   

 

2.4.5 Part E: Recognize Tone (Word) 

In the SCT, there are two types of recognize-tone tasks:  Part E, Recognize Tone (Word) and Part 

F, Recognize Tone (Word in Sentence).  Recognize Tone (Word in Sentence) is described in the 

next section. 

 

In Part E, Recognize Tone (Word), each item is comprised of three printed words plus a recording 

of one of these words.  These three printed words are identical in segmental form (and Pinyin), but 

different in tone.  

 

Examples:   

 
 

When the test taker hears the word spoken, s/he indicates the correct answer by saying the 

number (i.e., 1, 2, or 3) of the prompted word in Chinese.  

 

Because the task does not require test takers to produce the lexical tone and each word was 

accompanied by Pinyin, word selection for this task was not restricted to the core vocabulary list 

(see Section 3.2).  Because the segmental constituents of three printed words are exactly the same 

and the differences are only in tone, the task requires the ability to recognize and discriminate 

tones in the isolated word format.  As such, the responses from this task contribute to the tone 

subscore.  

 

2.4.6 Part F: Recognize Tone (Word in Sentence) 

The basic format of Part F is the same as Part E except that in Part F, the target word is embedded 

in a sentence.  

 

In Part F, each item is comprised of three printed words plus a recording of one of these words 

embedded in a sentence. (Identified as 1, 2, or 3.).  These three printed words are identical in 

segmental form (and Pinyin), but different in tone. 

 

For each item, the test taker hears the spoken word as part of a sentence and indicates the correct 

answer by saying the number (i.e., 1, 2, or 3) in Chinese.  

When you hear: 谁在医院工作？医生还是病人？  

You say: “医生"。 

 

You see three words as in: 

Group X: 1. 故事 gù shi  2. 股市 gǔ shì  3. 古诗 gǔ shī.  

 When you hear "gǔ shī", you say “3 (sān)”. 

 

Group A        1. 甜菜  2. 甜菜  3. 添彩 

Group B 1. 撰稿  2. 专稿  3. 转告 
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Examples:   

 
 

When words are spoken in isolation as in Part E, the pronunciation of those words tends to be 

closer to citation form.  However, in natural conversation, clear citation forms are not common 

because phonological processes, such as elision and linking, adapt words to their surroundings.  

These processes operate on both segmental and tonal features of the lexical items.  The tasks in 

Part F are designed to assess a test takers’ ability to identify and discriminate different tone 

combinations in such natural spoken contexts.  

 

2.4.7 Part G: Sentence Builds 

For the Sentence Build task, test takers are presented with three short phrases.  The phrases are 

presented in a random order (excluding the original, most sensible, phrase order), and the test 

taker is asked to rearrange them into a sentence.  

 

Example:   

 
 

The Sentence Build task is an oral assessment of syntax and semantics because the test taker has to 

understand the possible meanings of each phrase and know how the phrases might be combined 

correctly.  The length and complexity of the sentence that can be built is constrained by the length 

and number of phrases that a person can hold in verbal working memory.  This is important to 

measure because it reflects the candidate’s ability to process input and to build sentences 

accurately.  The more automatic these processes are, the more the test taker demonstrates facility 

in spoken Chinese.  This skill is demonstrably distinct from memory span (see Section 2.6, Test 

Construct, below). 

 

The Sentence Build task involves constructing and saying entire sentences.  As such, it is a measure 

of the test taker’s mastery of language structure as well as pronunciation and fluency. 

 

2.4.8 Part H: Passage Retellings 

In the final SCT task, test takers listen to a spoken passage and then are asked to describe the 

content of the passage in their own words.  Each passage is presented twice.  Two types of 

passages are included in the SCT: narrative and expository.  Most narrative passages are simple 

stories with a situation involving a character (or characters), a setting and a goal.  The story 

typically describes an action performed by the character followed by a possible reaction or 

sequence of events.   

You see three words as in  

Group Y:  1. 古诗 gǔ shī 2. 故事 gù shi, 3. 股市 gǔ shì 

When you hear:  "书上面的词是 gǔ shī。", you say "1 (yī)”. 

 

Group A 1. 与其  2. 语气  3.预期 

Group B 1. 预言  2.预演  3.语言 

 

When you hear: "越来越"..."天气"..."热了"  

You say: "天气越来越热了。 
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Expository passages usually describe characteristics, features, inner workings, purposes, or 

common usages of things or actions.  Expository items do not have a protagonist; they deal with a 

specific topic or object and explain how the object works or is used.  Test takers are encouraged 

to re-tell as much of the passage as they can in their own words.  The passages are from 35 to 85 

characters in length.  

 

Examples: 

1. Narrative: 

 
 

2. Expository: 

 
 

To complete this task, the test taker must identify words in a steam of speech, comprehend a 

passage and extract key information, and then reformulate the passage using his or her own words 

in detail.  Both receptive and productive vocabulary abilities are accessed in understanding and in 

retelling the passage.  Furthermore, because the task is less constrained and more extended than 

the earlier sections in the test, it provides sample performances of how fluently the test taker can 

produce discourse-level utterances.   

 

As with the other SCT tasks, the Passage Retelling responses give information about the test 

taker’s content of speech and manner-of-speaking.  The content of speech is analyzed for 

vocabulary using a variation of Latent Semantic Analysis (Landauer, et. al., 1988), which evaluates 

the occurrence of a large set of expected words and word sequences according to their semantic 

relation to the passage prompt.  The manner-of-speaking is scored for fluency by analyzing the rate 

of speaking, the position and length of pauses, and the stress and segmental forms of the words 

within their lexical and phrasal context.  Therefore, such measures of vocabulary and fluency from 

the extended discourse allow for a more thorough evaluation of the test taker’s proficiency in 

spoken Chinese, strengthening the usefulness of the SCT scores. 

 

     小明去商店想买一辆红色的自行车。结果发现红色的都卖完了。小明感到很扫兴。看到这种情

况，商店经理对小明说他自己就有一辆红色的自行车，才用了一个 星期。 如果小明急着要买， 他

可以半价卖给他。 小明高兴地答应了。 

 

Xiao Ming went to the store to buy a red bike.  He found out that all the red ones were sold out. 

He was very disappointed.  The store manager noticed this and told Xiao Ming that he himself 

had a red bike.  It had only been used for a week.  He told Xiao Ming that if he really needed a 

bike right now, he could sell it to him for half price.  Xiao Ming happily agreed. 

    手机太好用了。不管你在哪儿，都能随时打电话, 发短信。现在的手机功能更多，不但可以听音

乐，还能上网呢。  

 
Cellphones are great.  No matter where you are, you can always make calls and send text 

messages.  Nowadays cellphones have even more functions.  You can use them not only to 

listen to music but also to surf the Internet. 

http://omi/omi/getfile?key=rVT%2AT0wPN1HKFr2wnTXJIPpT7v0.
http://omi/omi/getfile?key=rVT%2AT0wPN1HKFr2wnTXJIPpT7v0.
http://omi/omi/getfile?key=rVT%2AT0wPN1HKFr2wnTXJIPpT7v0.
http://omi/omi/getfile?key=8EoQrdSy6UXWv8wkc38d%2AXFO4Uk.
http://omi/omi/getfile?key=8EoQrdSy6UXWv8wkc38d%2AXFO4Uk.
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2.5 Test Construct 

For any language test, it is important to define the test construct explicitly.  As presented above in 

Section 2.1, one observes some variation in the spoken forms of Putonghua.  The Spoken Chinese 

Test (SCT) is designed to measure a test taker's facility with spoken forms of Putonghua as it is used 

in spontaneous discourse inside and outside China.  That is, facility is the ability to understand spoken 

Putonghua and to respond intelligibly on everyday topics at a native-like conversational pace.  Because a 

person learning Putonghua needs to understand Chinese as it is currently spoken by people from 

various regions, the SCT items were recorded by non-professional speakers from different dialect 

backgrounds.  While the speakers did not exhibit strong regional accents, slight phonological 

modifications, if they occurred, were preserved for authenticity as long as words were immediately 

clear.  In addition to the general quality judgments such as the recording quality and intelligibility of 

speech, all item voices were vetted for acceptability by professors of Chinese as a second/foreign 

language at Peking University.  All items, therefore, adhered to acceptable ranges of prescribed 

vocabulary and syntax of Putonghua. For more detail, see Section 3.4 below, Item Prompt Recording. 

 

There are many processing elements required to participate in a spoken conversation: a person has 

to track what is being said, extract meaning as speech continues, and then formulate and produce a 

relevant and intelligible response.  These component processes of listening and speaking are 

schematized in Figure 2, adapted from Levelt (1989). 

 

 
 

Figure 2. Conversational processing components in listening and speaking. 

 

Core language component processes, such as lexical access and syntactic encoding, typically take 

place at a very rapid pace.  The stages shown in Figure 2 have to be performed within the small 

period of time available to a speaker involved in interactive spoken communication.  A typical inter-

turn silence is about 500-1000 milliseconds (Bull and Aylett, 1998).  Although most research has 

been conducted with English and European languages, it is expected that the results will closely 

resemble the processing of other languages including Chinese.  If language users cannot perform 

the internal activities presented in Figure 2 in real time, they will not participate as effective 

listener/speakers.  Thus, spoken language facility is essential in successful oral communication.  

 

Because test takers respond to the SCT items in real time, the system can estimate the test taker’s 

level of automaticity with the language as reflected in the latency and pace of the spoken responses 
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to oral language that has to be decoded in integrated tasks.  Automaticity is the ability to access 

and retrieve lexical items, to build phrases and clause structures, and to articulate responses 

without conscious attention to the linguistic code (Cutler, 2003; Jescheniak, Hahne, and Schriefers, 

2003; Levelt, 2001).  Automaticity is required for the speaker/listener to be able to focus on what 

needs to be said rather than on how the language code is structured or analyzed.  By measuring 

basic encoding in real time, the SCT test probes the degree of automaticity in language 

performance. 

 

Two basic types of scores are produced from the test: scores relating to the content of what a test 

taker says and scores relating to the manner of the test taker’s speaking.  This distinction 

corresponds roughly to Carroll’s (1961) description of a knowledge aspect and a control aspect of 

language performance.  In later publications, Carroll (1986) identified the control aspect as 

automaticity, which occurs when speakers can talk fluently without realizing they are using their 

knowledge about a language. 

 

Some measures of automaticity may be misconstrued as memory tests.  Since some SCT tasks 

involve repeating long sentences or holding phrases in memory in order to assemble them into 

reasonable sentences, it may seem that these tasks measure memory instead of language ability, or 

at least that performance on some tasks may be unduly influenced by general memory 

performance.  Note that every Repeat and every Sentence Build item on the test was presented to 

a sample of educated native speakers of Chinese.  For each item in the SCT, at least 90% of the 

speakers in that educated native speaker sample responded correctly.  If memory, as such, were an 

important component of performance on the SCT tasks, then the native Chinese speakers should 

show greater performance variation on these items according to the presumed range of individuals’ 

memory spans.  Also, if memory capacity (rather than language ability) were a principal component 

of the variation among people performing these tasks, the test might not correlate so closely with 

other accepted measures of oral proficiency (see Section 7.3 below, Concurrent Validity). 

 

Note that the SCT probes the psycholinguistic elements of spoken language performance rather 

than the social, rhetorical and cognitive elements of communication.  The reason for this focus is to 

ensure that test performance relates most closely to the test taker’s facility with the language itself 

and is not confounded with other factors.  The goal is to disentangle familiarity with spoken 

language from cultural knowledge, understanding of social relations and behavior, and the test 

taker’s own cognitive style and strengths.  Also, by focusing on context-independent material, less 

time is spent developing a background cognitive schema for the tasks, and more time is spent 

collecting real performance samples for language assessment.  

 

The SCT test provides a measurement of the real-time encoding and decoding of spoken Chinese.   

Performance on SCT items predicts a more general spoken Chinese facility, which is essential for 

successful oral communication in spoken Chinese.  The same facility in spoken Chinese that enables 

a person to satisfactorily understand and respond to the listening/speaking tasks in the SCT test 

also enables that person to participate in native-paced conversation in Chinese. 

 
3.  Content Design and Development 

3.1 Rationale 

All SCT item content is designed to be region-neutral.  The content specification also requires that 

both native speakers and proficient learners of Chinese find the items easy to understand and to 
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respond to appropriately.  For Chinese learners, the items probe a broad range of skill levels and 

skill profiles. 

 

Except for the Read Aloud items, each SCT item is independent of the other items and presents 

context-independent, spoken material in Chinese.  Context-independent material is used in the test 

items for three reasons.  First, context-independent items exercise and measure the most basic 

meanings of words, phrases, and clauses on which context-dependent meanings are based (Perry, 

2001).  Second, when language usage is relatively context-independent, task performance depends 

less on factors such as world knowledge and cognitive style and more on the test taker’s facility with 

the language itself.  Thus, the test performance relates most closely to language abilities and is not 

confounded with other test taker characteristics.  Third, context-independent tasks maximize 

response density; that is, within the time allotted for the test, the test taker has more time to 

demonstrate performance in speaking the language because less time is spent presenting contexts 

that situate a language sample or set up a task demand. 

 
3.2 Vocabulary Selection 

All items in the Spoken Chinese Test were checked against a vocabulary list that was specifically 

compiled for this test.  The vocabulary list contains a total of 5,186 Chinese words consolidated 

from multiple sources including a corpus of spontaneous spoken Chinese on the telephone, a 

corpus of Beijing spoken conversations, a frequency-based dictionary, and word lists in several 

textbooks that are commonly used inside and outside of China.   

 

The CALLHOME Mandarin Chinese Lexicon (Huang, S., et. al, 1996) is based on a corpus of 

spontaneous spoken Chinese available through the Linguistic Data Consortium.  The corpus was 

derived from 120 unscripted telephone conversations between native speakers of Chinese and 

contained 44,405 word tokens.  The most frequent 5,000 CALLHOME word types were 

referenced as a source for the SCT vocabulary list. 

 

The Beijing spoken corpus was developed in 1993 by the College of Chinese Language Studies at 

Beijing Language and Culture University. It contains 11,314 word types.  In addition to these 

spoken corpora, A Frequency Dictionary of Mandarin Chinese (Xiao, Rayson, & McEnery, 2009) was 

also referenced.  The dictionary lists the 5,004 most frequent words derived from a corpus of 

approximately 50 million words in a compilation of different text types and including a spoken 

corpus and a collection of written texts (e.g., news, fiction, and non-fiction). 

 

The final source of the vocabulary list was textbook word-lists.  Textbooks for learners of Chinese 

that are used inside China and outside of China were both considered.  Forty textbooks published 

inside China and twelve textbooks that are commonly used outside China were also examined and 

their word lists were collated.  

 

Additionally, because test takers may not be familiar with many personal names and other proper 

nouns in Chinese, the SCT items limits themselves to using only the following common names for 

names, countries, and cities: 

 Names:  Wang, Zhang, Liu, Chen, Yang, Zhao, Huang, Zhou, Wu (These names can be 

combined with common words such as Xiao, Lao, Xiansheng, Taitai).  

 Countries: China, Japan, Korea, Singapore, Malaysia, the U.S., Canada, the U.K., France, 

Italy, Germany, India 
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 Cities: Beijing, Shanghai, Guangzhou, Chongqing, Hong Kong, Taipei, Tokyo, New York, 

San Francisco, London, Paris 

 

In summary, the consolidated word list for the Spoken Chinese Test was assembled from the 

vocabularies of a number of sources.  Combining frequency-based word selection with the words 

in many textbooks ensures that the vocabulary list covers the essential words that are frequently 

used in the Chinese language and that are commonly taught and encountered in many Chinese 

classrooms.  

 
3.3 Item Development 

The SCT item texts were drafted by a group of native speakers of Chinese; all educated in 

Putonghua through at least university level.  The item-writer group was a mixture of professors and 

teachers of Chinese as a second/foreign language and educated speakers of Chinese who are not in 

the field of teaching Chinese.  In general, the language structures used in the test were designed to 

reflect those that are common in spoken Chinese.  In order to make sure that these language 

structures are indeed used in spoken Chinese, many of the language structures were adapted from 

spontaneous speech that occurred in widely accepted media sources.  Those spoken materials 

were then altered for appropriate vocabulary and for neutral content.  The items were designed to 

be independent of social and cultural nuance, and high-cognitive functions.  

 

Draft items were then sent for external review to ensure that they conformed to common usage in 

different regions in China.  Nine dialectically distinct native Chinese-speaking linguists reviewed the 

items to identify any geographic bias and non-Putonghua usage.  All of the nine linguists held a 

graduate degree in Chinese linguistics – seven reviewers with a PhD, one with an ABD, and one 

with an MA.  When the external review was conducted, six of them were actively teaching at a 

university in China and three were teaching at a university in the U.S.  

 

Table 2.  Item text reviewers. 

 

Reviewer Hometown Residence Education 

1 Yunnan China PhD in Chinese Philology 

2 Jiangsu China PhD in Chinese Grammar 

3 Shanxi China PhD in Chinese Grammar 

4 Shangdong China PhD in Chinese Linguistics 

5 Shangdong China PhD in Chinese Linguistics 

6 Henan China PhD in Chinese Linguistics 

7 Shanghai USA PhD in Chinese Linguistics & SLA 

8 Shanghai USA MA in Linguistics 

9 Taiwan USA ABD in Chinese Linguistics 

 

All items, including anticipated responses for short answer questions, were checked for compliance 

with the vocabulary specification.  Most vocabulary items that were not present in the lexicon were 

changed to other lexical stems that were in the consolidated word list. Some off-list words were 

kept and added to a supplementary vocabulary list, as deemed necessary and appropriate.  The 

changes proposed by the different reviewers were then reconciled and the original items were 

edited accordingly.  These processes are illustrated in two diagrams in Appendix B. 
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3.4 Item Prompt Recording 

3.4.1 Distribution of Item Voices 

A total of 34 native speakers (16 men and 18 women) representing several different Chinese-

speaking regions were selected for recording the spoken prompt materials.  The 34 speakers 

recorded the items across different item types.   

 

Of the 34 speakers, 30 of them were recruited and recorded at Peking University.  They conducted 

their recordings at Peking University’s recording studio.  The other four speakers were recruited in 

the U.S. and their recordings were made in a professional recording studio in Menlo Park, 

California. 

 

There were three specified goals for the item recording for the SCT.  The first goal was to recruit 

a variety of the native speakers who were not professional voice talents, so that their speaking 

styles represent a range of natural speaking patterns that learners would encounter in 

conversational contexts in Chinese. The second goal was that the selected speakers should 

represent a range of dialect backgrounds but must be educated in Putonghua.  The third goal was 

to have item prompt recordings that sound natural.  Thus, the speakers were instructed to record 

items in the same way as they normally speak in Putonghua.  That is, the speakers were not asked to 

change their pronunciation (e.g., no special enunciation or over-articulation) and to maintain a 

comfortable rate of the speech (e.g., no artificial slow down or speed up).  In addition, some 

speakers might pronounce some words with rhotacization (i.e., ‘er-hua’) and this natural rendition 

was accepted in the test.  Therefore, these three goals help ensure that the types of speech that 

the test takers encounter during the test are representative of characteristics in real-life 

conversation.  

 

To ensure intelligibility and acceptability of the speakers, all item prompt voices were vetted by 

professors of teaching Chinese as a second/foreign language at Peking University.  Table 3 

summarizes the distribution of voices represented in the test item bank by gender and dialect.  

 

Table 3.  Distribution of item prompt voices in the item bank by gender and geographic origin. 

 

Voice Mandarin Wu Hakka Jin Min Xiang Mongolian Total 

Male 43% - - - 2% - - 45% 

Female 19% 26% 3% 2% 3% 2% <1% 55% 

Total 62% 26% 3% 2% 5% 2% <1% 100% 

 

The Mandarin speaker category included different varieties within Mandarin such as Jianghuai, 

Jiaoliao, Jilu, and Lanyin. Similarly, the Min speakers included speakers from both Fujian and Taiwan.  

 

In addition to the item prompts, all the test instructions were recorded in two languages: Chinese 

and English.  The examiner voices are distinct from the item prompts.  Unlike the item prompts, 

for which non-professional voices were recruited on purpose, these examiner voices were 

professional voice talents. Thus, there are two versions of the Spoken Chinese Test – one with a 

Chinese examiner voice and another with an English examiner voice. 
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3.4.2 Recording Review 

The recordings were reviewed by a group of Chinese language experts for quality, clarity, and 

conformity to common spoken Chinese.  The reviewers were provided with a set of review 

criteria.  Each audio file was reviewed by at least two experts independently.  Any recording in 

which any one of the reviewers noted some type of error was either re-recorded or excluded 

from installation in the operational test. 

 
4.  Score Reporting 

4.1 Scores and Weights 

Of the 80 items presented in an administration of the Spoken Chinese Test, 75 responses are used 

in the automatic scoring.  Except for Part E: Recognize Tone (Word), Part F: Recognize Tone 

(Word in Sentence), and Part H: Passage Retellings, the first item response of each task type in the 

test is considered a practice item and is not incorporated into the final score. 

 

The SCT score report is comprised of an Overall score and five analytic subscores (Grammar, 

Vocabulary, Fluency 1 , Pronunciation, and Tone).  The Overall score is based on a weighted 

combination of the five subscores (30% Grammar, 30% Vocabulary, 20% Fluency, 10% 

Pronunciation, and 10% Tone), as shown in Figure 3.  The fluency, pronunciation, and tone 

subscores are also adjusted as a function of the amount of speech produced by the test taker 

during the test; test takers cannot score highly on these subscores if they have provided only a 

little correct speech.  All scores are reported in the range from 20- to 80+2. 

 

Overall:  The Overall score of the test represents the ability to understand spoken Chinese 

and speak it intelligibly at a native-like conversational pace on common topics. 

 

Grammar:  Grammar reflects the ability to understand, recall, and produce Chinese phrases 

and clauses in complete sentences.  Performance depends on accurate syntactic processing and 

appropriate usage of words, phrases, and clauses in meaningful sentence structures. 

 

Vocabulary:  Vocabulary reflects the ability to understand common words spoken in sentence 

and discourse context and to produce such words as needed.  Performance depends on 

familiarity with the form and meaning of common words and their use in connected speech. 

 

Fluency:  Fluency is measured from the rhythm, phrasing and timing evident in constructing, 

reading and repeating sentences. 

 

                                                
1The term “fluency” is sometimes used in a broad sense to mean general language mastery.  In SCT score reporting, 

“fluency” is taken as a component of oral proficiency that describes characteristics of the performance that give “an 

impression on the listener’s part that the psycholinguistic processes of speech planning and speech production are 
functioning easily and efficiently” (Lennon, 1990, p. 391). The SCT fluency subscore is based on features such as the 

response latency, speaking rate, and smooth speech flow.  As a constituent of the Overall score it also indicates ease in 
the underlying encoding process. 
2 The internal overall score of Spoken Chinese Test is reported on a 10-90 scale. The scale is truncated at 20 and 80 for 
reliability reasons. Therefore, on the score report that is accessible to the test users and administrator, scores below 20 

are reported as 20- and scores above 80 are reported as 80+.   
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Pronunciation:  Pronunciation reflects the ability to produce consonants, vowels, and stress 

in a native-like manner in sentence context.  Performance depends on knowledge of the 

phonological structure of common words. 

 

Tone:  Tone reflects the accurate perception and timed production of fundamental frequency 

(F0) in lexical items, phrases, and sentences.  Performance depends on accurate identification, 

production, and discrimination of the tones in isolated word, phrasal, and sentential contexts. 

 
 

Figure 3.  Weighting of subscores in relation to Overall score. 

 

Figure 4 illustrates which sections of the test contribute to each of the five subscores.  Each vertical 

rectangle represents the response utterance from a test taker.  The items that are not included in 

the automatic scoring are shown darker.  These include the first item in five of the tasks. 

 

Overall 
Score 

Content of 
speech 

 Grammar           30% 

 Vocabulary        30% 

Manner of 
speech 

 Fluency              20% 

Pronunciation   10% 

 Tone                   10%   
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Figure 4.  Relation of subscores to item types. 

 

The subscores are based on two different aspects of language performance: a knowledge aspect 

(the content of what is said), and a control aspect (the manner in which a response is said).  The 

five subscores reflect these aspects of communication where Grammar and Vocabulary are 

associated with content and Fluency, Pronunciation, and Tone are associated with manner of 
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speaking.  The content accuracy dimension counts for 60% of the Overall score and indicates 

whether or not the test taker understood the prompt and responded with appropriate content.  

The manner-of-speaking scores count for the remaining 40% of the Overall score, and indicate 

whether or not the test taker speaks like an educated native (or like a very high-proficiency 

learner).  Producing accurate lexical and structural content is important, but excessive attention to 

accuracy can lead to disfluent speech production and can also hinder oral communication; on the 

other hand, inappropriate word usage and misapplied syntactic structures can also hinder 

communication.  In the SCT scoring logic, both content and manner-of-speaking (i.e., accuracy and 

control) are taken into consideration because successful communication depends on both. 

 

In all sections of the Spoken Chinese Test, each incoming response is processed by a speech 

recognizer that has been optimized for learner speech based on spoken response data collected 

during the field tests.  The words, pauses, syllables, phones, and even some subphonemic events 

are located in the recorded signal.  The content subscores (Grammar & Vocabulary) are derived 

from the correctness of the test taker’s response and the presence or absence of expected words 

in correct sequences.  The content of responses to Passage Retelling items is scored for vocabulary 

by scaling the weighted sum of the occurrence of a large set of expected words and word 

sequences that are recognized in the spoken response.  Weights are assigned to the expected 

words and word sequences according to their semantic relation to the story prompt using a 

variation of latent semantic analysis (Landauer et al., 1998).  The manner-of-speaking subscores 

(Fluency, Pronunciation, and Tone as the control dimension) are calculated by measuring the 

latency of the response, the rate of speaking, the position and length of pauses and phonemes, the 

stress and segmental forms of the words, and the pronunciation of the segments in the words 

within their lexical and phrasal context. Tones are modeled specifically for different vowels with 

tones.  

 

In order to produce valid scores, during the development stage, these measures were automatically 

generated on a sample set of utterances (from both native and learners) and then were scaled to 

match human ratings.  Experts in teaching Chinese as a second/foreign language rated test takers’ 

responses for pronunciation, fluency, and tone. For Fluency, the expert raters rated response 

audios from the Read Aloud, Repeat, Sentence Build, and Passage Retelling tasks.  For 

Pronunciation, the raters rated the Read Aloud, Repeat and Sentence Build responses.  For Tone, 

the raters rated responses from the Tone Phrases, Read Aloud, Repeat, and Sentence Builds tasks.  

For these three traits, the raters provided their judgments with reference to a set of rating criteria 

that were specifically devised.  These human scores were then used to rescale the machine scores 

so that the Pronunciation, Fluency, and Tone subscores generated by the machine align with the 

human ratings. 
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Section II – Field Test and Validation Studies 
 

5.  Field Test 

5.1 Data Collection 

Both native speakers and learners of Chinese were recruited as participants during two field tests – 

the first one from October 2010 through January 2011 and the second one from July 2011 through 

February 2012.  The participants were administered a prototype data-collection version of the 

Spoken Chinese Test for data collection purposes.  Participants were recruited from a variety of 

contexts, including language programs at universities and private language schools.  Participants 

were incentivized differently according to their context, sometimes being paid a small stipend and 

sometimes participating voluntarily or at their teacher’s request.   

 

The goals of this field testing were to 1) to collect sufficient Chinese speech samples to train and 

optimize the automatic speech processing system, and to develop automatic scoring models for 

spoken Chinese, 2) to validate operation of the test items with both native and non-native 

speakers, and 3) to calibrate the difficulty of each item based on a large sample of Chinese learners 

at various levels and with various first language backgrounds.   

 

5.1.1 Native Speakers 

A total of 1,966 usable tests were completed by over 900 adult native Chinese speakers.  Most 

native speakers took the test twice.  The majority of the native test takers were recruited from 

different regions in China.  Some native test takers were also recruited from Taiwan, Singapore, 

and the U.S.  Native speakers in this test were defined as individuals who had completed formal 

education in Putonghua at least until high school.  The majority of the native test takers had 

completed their education in Chinese through the university or five-year vocational colleges and 

some were enrolled in a university at the time of the testing.    

 

Of the 863 native test takers who answered the question about their gender, 42% were male and 

58% were female.  The average age among the native test takers who reported their age (n=768) 

was 31.7 years old (SD=12.5).   

 

A total of 785 native test takers provided their dialect information.  The Mandarin dialect in China 

was the single largest dialect group (57.2%), followed by Wu dialect (13.0%), Min dialect (9.3%), Yue 

dialect (5.5%), Xiang dialect (3.1%), Gan dialect (1.9%), Hakka dialect (1.8%), Jin dialect (0.4%).  

Additionally, 5.9% were natives from Taiwan (5.6% reported Mandarin as their dialect and only 

0.3% reported Min as their dialect) and 1.8% were natives from Singapore.  There were also 0.5% 

of the native test takers who simply reported Mandarin as their dialect with no specific sub-dialect 

information. Table 4 presents the summary of the dialect distribution for the 785 native test takers 

who reported their dialect background. 

 

Of the Mandarin dialect group, eight different varieties of the Mandarin dialect were reported.  As 

summarized in Table 5, Zhong Yuan Mandarin was the largest group (9.2%), followed by Jiao Liao 

Mandarin (8.8%), Northeastern Mandarin (8.3%), Lan Yin Mandarin (7.0%), Jiang Huai Mandarin 

(6.4%), Beijing Mandarin (6.0%), Southwestern Mandarin (5.8%), and Ji Lu Mandarin (5.5%).  
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Table 4.  Distribution of Different Dialect Groups Among Native Test takers (n=785) 

 

Mandarin Variety Percentage 

Mandarin (官话) 57.2 

Wu (吴) 13.0 

Min (闽)* 9.3 

Yue (粤) 5.5 

Xiang (湘) 3.1 

Gan (赣) 1.9 

Hakka (客家) 1.8 

Jin (晋) 0.4 

Taiwan Mandarin (台湾国语) 5.6 

Singapore Mandarin (新加坡华语) 1.8 

Unidentified Mandarin 0.5 

Total 100* 

*Min speakers also include native speakers from Taiwan (0.3%) 

**The total percentage does not add up to 100% due to rounding. 

 

Table 5.  Breakdown of Varieties of Mandarin Dialect (n=446) 

 

Mandarin Variety Percentage 

Zhong Yuan （中原官话） 9.2 

Jiao Liao (胶辽官话) 8.8 

Northeastern (东北官话) 8.3 

Lan Yin (兰银官话) 7.0 

Jiang Huai (江淮官话) 6.4 

Beijing (北京官话) 6.0 

Southwestern (西南官话) 6.0 

Ji Lu (冀鲁官话) 5.5 

Total Mandarin Native Test takers 57.2 

 

5.1.2 Learners of Chinese 

Most of the test takers in the non-native speaker sample were studying Chinese in China at the 

time of the field test.  Some learners were in their first term of the study in China (i.e., they had 

arrived in China just before the field test), whereas others had already been studying and living in 

China for some time.  All of them were enrolled in a Chinese language program in universities in 

China.  Learners who were not in an immersion context (i.e., outside of China) were also recruited 

from countries such as the U.S., Japan, Thailand, Spain, and Argentina.  

 

 

A total of 4,142 tests were completed by more than 2,000 learners.  Most test takers took two 

randomly-generated test forms.  1,991 test takers provided information about their first language.  

As summarized in Table 6, 17.1% of the non-native test takers spoke English as their first language, 

followed by Japanese (13.1%), Korean (9.1%), Russian (7.8%), Spanish (6.6%), and Arabic (5.5%), 
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Thai (4.8%), Bengali (4.6%), French (3.1%), and Indonesian (1.8%).  In total, over 75 languages were 

represented in the non-native sample.  The average age of the learners who reported their age 

(n=2,157) was 24.3 years old (SD=7.4).  Of those who reported their gender (n=2.013), 50.5% 

were male and 49.5% were female. 

 

Table 6.  Top 10 first languages among the learners (n=1,991) 

 

First language Percentage 

English 17.1 

Japanese 13.1 

Korean 9.1 

Russian 7.8 

Spanish 6.6 

Arabic 5.5 

Thai 4.8 

Bengali 4.6 

French 3.1 

Indonesian 1.8 

 

5.1.3 Heritage Speakers 

Spoken performances were also collected from heritage speakers of Chinese.  Heritage speakers 

were defined as someone who was born outside of China but grew up in a Chinese-speaking family.  

This included people who grew up speaking Mandarin Chinese and who primarily spoke other 

Chinese dialects (e.g., Cantonese, Shanghainese, etc.).  Some of the recruited heritage speakers 

were actively learning Mandarin Chinese and others were not.  A total of 307 tests were 

completed and the data were incorporated into the learner sample (7.3%). 

 

6.  Data Resources for Score Development 

6.1 Data Preparation 

As a result of the field test, approximately 600,000 spoken responses were collected from natives 

and learners.  The spoken response data was stored in a database where it could be accessed by 

experts on the test development team who managed the data for various purposes such as 

transcribing, rating, acoustic modeling, and scoring modeling.  A particularly resource-intensive 

undertaking involved transcribing the responses: the vast majority of native responses were 

transcribed at least once, and almost all of the learner responses were transcribed two or more 

times.  Different subsets of the response data were also presented to professors of Chinese as a 

second/foreign language for quality judgments for various purposes, for example, machine training, 

calibration, and validation.  More details are provided below. 

 

6.1.1 Transcribing the Field Test Responses 

The purpose of transcribing spoken responses was to transform the audio recorded test-taker 

responses into annotated text.  The audio and text were then used by artificial intelligence 

engineers to “train” the automatic speech recognition system and optimize it to recognize learners’ 

speech patterns.   
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Both native and learner responses were transcribed by a group of native speakers of Chinese.  The 

native speaker transcribers were mostly graduate students in universities in Beijing.  They all 

underwent rigorous training.  They first attended a training session to understand the purpose of 

transcriptions and to learn a specific set of rules and annotation symbols. Subsequently, they 

completed a series of practice sets.  Master transcribers reviewed practice transcriptions and 

provided feedback to the transcribers as needed.  Most transcribers required two to three practice 

sets before they were allowed to start real transcriptions.  During the real transcription process, 

the quality of their transcriptions was closely monitored by master transcribers and the 

transcribers were given feedback throughout the process. As an additional quality check, when two 

transcriptions for the same response did not match, the response was automatically sent to a third 

transcriber for adjudication.   

 

The actual process of transcribing involved logging into an online interface while wearing a set of 

headphones.  Transcribers were presented with an audio response, which they then annotated 

using the keyboard.  After submitting a transcribed response, the next audio was presented. 

Transcribers could listen to each response as many times as they wished in order to understand 

the response.  Audio was presented from a stack semi-randomly, so that a single test taker’s set of 

responses would be spread among many different transcribers.  The process is illustrated in Figure 

5.  Test takers in the field test provided responses and were stored in the database.  The responses 

were stacked according to item-type. Transcribers were then presented the audio files, and they 

submitted annotations that were stored in the database along with the audio response. 

 

 
 

Figure 5. Transcription process in Spoken Chinese Test development 

 

There were two steps to the transcription task. The first step involved producing transcriptions to 

train acoustic and language models for the automatic speech recognition system and to calibrate 

and qualify items for operational use.  For this step, a total of 797,398 transcriptions were 

produced (182,209 transcriptions for native responses and 615,189 transcriptions for learner 

responses.)  The second step was to produce transcriptions to conduct a series of validation 

analyses (see Section 7 for details).  An additional 79,321 transcriptions were produced for the 

validation analysis purpose.  
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6.1.2 Rating the Field Test Responses 

Field test responses were rated by expert raters in order to provide a criterion for the machine 

scoring.  That is, machine scores were developed to predict the expert human scores.  Selected 

item responses from a subset of test takers were presented to professors of Chinese as a 

second/foreign language for expert judgments.  The raters judged for pronunciation, tone, and two 

kinds of fluency ratings (one based on sentence-level speech and one based on discourse-level 

speech from responses to Part H: Passage Retelling items).  Additionally, they judged passage 

retelling responses for vocabulary and content representation.   

 

Table 7.  Tasks used for trait ratings 

 

Trait Tasks rated 

Pronunciation Read Aloud, Repeat, Sentence Builds 

Tone 
Tone Phrases, Read Aloud, Repeat, Sentence 

Builds 

Fluency (Sentence level) Read Aloud, Repeat, Sentence Builds 

Fluency (Discourse level) Passage Retellings 

Vocabulary and content 

representation 
Passage Retellings 

 

For each one of the five traits, a set of rubrics was devised and prior to rating actual responses, the 

experts received training in how to evaluate responses according to the specific rating criteria.   

 

For pronunciation, fluency, and tone ratings, the raters were first assigned to one group (i.e., 

pronunciation group, fluency group, or tone group) and only received training specific to the trait 

they were rating.  During the actual rating, each rater listened to sets of item response recordings 

in a different random order, and independently assigned scores in a process similar to Figure 5 

above.   

 

For the vocabulary and content rating, a subset of the passage retelling responses was rated. Unlike 

pronunciation, fluency, and tone ratings, which were rated from audio responses, the vocabulary 

and content rating was judged based on the transcriptions of responses.  The raters read the 

transcribed responses on screen and rated them for vocabulary and content.  This was done 

intentionally, so that judgments were not influenced by the test taker’s speech characteristics such 

as pronunciation or fluency.  

 

All ratings were submitted through a web-based rating interface. They were only able to rate for 

the specific trait they were assigned and trained to rate.  Separating the judgment of different traits 

is intended to minimize the transfer of judgments from pronunciation to fluency or to vocabulary 

and content judgments, by having the raters focus on only one trait at a time.  For the fluency, 

pronunciation, and tone sets, rating stopped when each response had been judged by two 

independent raters; with the vocabulary and content rating, each response was judged by three 

independent raters.  This is illustrated in Figure 6. 
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Figure 6. Human rating process in Spoken Chinese Test development 

 

As in the transcription task, the rating task also consisted of two steps. The first part was to collect 

expert judgments to develop automated scoring systems and the second step was to conduct a 

series of validation analyses (see Section 7 for details).   The experts produced a total of 80,556 

ratings for the development of automated scoring systems and a total of 106,111 ratings for the 

validation analysis purpose.  Mean inter-rater reliabilities were computed for all rating tasks as in 

Table 8.  The reported inter-rater reliabilities are weighted averages using Fisher’s z transformation 

to take into account the different numbers of ratings produced by different rater pairs.  

 

Table 8.  Weighted mean inter-rater reliabilities using Fisher’s z transformation for both 

development and validation purposes 

 

Trait 
Mean inter-rater 

reliability (Development) 

Mean inter-rater reliability 

(Validation) 

Pronunciation 0.84 0.77 

Tone 0.82 0.75 

Fluency (Sentence level) 0.87 0.79 

Fluency (Discourse level) 0.89 0.89 

Vocabulary and content 

representation 
0.95 0.90 

 

6.1.3 Item Difficulty Estimates and Psychometric Properties  

For the items in Repeat, Short Answer Questions, two Recognize Tones, and Sentence Builds, 

Rasch analyses were performed using the program FACETS (Linacre, 2003) to estimate the 

difficulty of each item from the field test data.  These items contribute to generation of different 

subscores as illustrated in Figure 4: Relation of subscores to item types.  That is, Repeat and Sentence 

Builds contribute to the Grammar subscore, Short Answer Questions contribute to Vocabulary, 

and the two Recognize Tone tasks contribute to the Tone subscore. 

 

Table 9 shows the psychometric properties of all items that were field tested as grouped by their 

task-subscore relationships.  The Measure column indicates the range of item difficulty in logits.  
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The mean and standard deviation of the Measure logit reveals that items are of varied difficulty, and 

are suitable for assessing a range of test-taker ability levels.  The mean Infit Mean Square column 

shows that items fall between the values of 0.6 and 1.4, and therefore tap a similar ability among 

the test takers (Wright and Linacre, 1994).  The Point-biserial column indicates that all items have 

values above 0.3 and are therefore powerful at discriminating among test takers according to 

ability.    

 

From these Rasch analyses, the final items were selected based on two primary criteria: 1) if items 

were greater than 0.30 in the point-biserial correlation and 2) if items were also correctly 

answered by more than 90% of the native test takers in the field test.  Only the items that met 

these two criteria were kept in the final item bank.  There was no criterion in terms of item 

difficulty to ensure that items can assess a wide range of ability levels.  

 

 

Table 9.  Item properties of Repeat, Short Answer Questions, two Recognize Tones, 

Sentence Builds as grouped by their subscore contribution 

 

Item Types Trait Measure Infit Mssq Point-Biserial 

Repeats and 

Sentence Builds 
Grammar 0.73 (SD=0.80) 0.97 (SD=0.27) 0.62 (SD=0.19) 

Short Answer 

Questions 
Vocabulary -0.23 (SD=0.97) 0.95 (SD=0.17) 0.50 (SD=0.12) 

Recognize Tones Tone -0.71 (SD=0.79) 1.00 (SD=0.14) 0.37 (SD=0.12) 
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7.  Validation 

7.1 Validity Evidence 

From the large body of spoken performance data collected from native speakers of Chinese and 

learners of Chinese during the field tests, score data was analyzed to provide evidence for the 

validity of SCT as a measure of proficiency in spoken Chinese.  Validation analyses examined 

several aspects of the SCT scores: 

1. Internal or structural reliability: the extent to which the SCT provides consistent and 

repeatable scores. 

2. Accuracy of machine scores in relation to human judgments: the extent to which the SCT 

scores accurately reflect the scores that human listeners and raters would assign to the 

test-takers’ performances. 

3. Relation to known populations: the extent to which the SCT scores reflect expected 

differences and similarities among known populations (e.g., natives vs. learners). 

4. Concurrent evidence:  the extent to which SCT scores are correlated with the reliable 

information in scores of well-established speaking tests (e.g., the Interagency Language 

Roundtable Oral Proficiency Interview (ILR OPI) and HSK (Hanyu Shuiping Kaoshi). 

 

In order to address these questions, a sample of field test participants was kept separate from the 

development data, and the data were used as an independent validation set.  The validation could 

then be conducted on a sample of test-takers that the machine had never encountered before. 

 

7.1.1 Validation Sample 

A total of 173 subjects were recruited from China and the U.S. and set aside for a series of 

validation analyses for the Spoken Chinese Test.  Care was taken to ensure that the training 

dataset and validation dataset did not overlap – that is, the spoken performance samples provided 

by the validation test takers were excluded from the datasets used for training the automatic 

speech processing models or for training any of the scoring models.   

 

The mean age of the validation subjects was 23.8 years old (SD=7.6).  The gender was split between 

40% male and 60% female.  With regard to their first languages, English was the most reported first 

language (24.3%), followed by Korean (13.9%), Cantonese (11%), Japanese (8.7%), Mandarin (6.4%), 

and bilingual in Cantonese and English (5.8%).  As in the case of Cantonese and English bilinguals, 

some heritage speakers reported both a dialect of Chinese and English as their first language.  

Including these multiple-language combinations, there were a total of 34 languages or language 

combinations reported.  2.3% of the validation subjects did not report their first language.  In 

addition, the validation sample included four native Chinese speakers. 

 

7.1.2 Validation Sample Statistics 

Of 4,142 tests gathered from the learners, a total of 3,845 tests were scoreable by the automated 

scoring system.  The remaining 297 tests were non-scoreable for various reasons, but usually 

related to the quality of audio or audio capture, and were therefore excluded from the subsequent 

analyses.    

 

Table 10 summarizes descriptive statistics for the non-native sample used for the development of 

the automated scoring systems and for the validation sample.  The mean Overall score of the 

learner sample was 46.97 with a standard deviation of 16.95. The mean score of the validation 

sample is higher than the learner sample and it is most likely due to the fact that the validation 
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sample includes a higher ratio of heritage Chinese speakers (about 7% in the non-native sample vs. 

about 29% in the validation sample). 

 

Table 10. Overall score statistics for development learner sample and validation sample. 

 

Overall Score Statistics Development Learner  

Sample (n=3,845) 

Validation  

Sample (n=169) 

Mean 46.97 57.93 

Standard Deviation 16.95 18.83 

Standard Error 0.27 1.45 

Median 45.73 57.14 

Sample Variance 287.24 354.49 

Kurtosis -0.63 -0.99 

Skewness 0.25 -0.05 

 

7.1.3 Test Materials 

The 173 validation tests were selected from the field test population and set aside prior to 

developing the automated scoring system.  The test-takers were not aware that their tests would 

be treated differently, nor were they administered differently.  The prototype field test included an 

additional item type and more items than the final test structure described in Table 1.  For the 

validation analyses reported below, a final test form was created from each of the validation tests 

so that they had the same test structure and number of items as the final test form.  Note, 

however, that the field test forms contained items that were eventually discarded or removed from 

the item pool because they did not met the specified criteria. Thus, the validation evidence here 

provides a conservative estimate of test reliability. 

 

7.2 Structural Validity 
To understand the consistency and accuracy of SCT Overall scores and the distinctness of the 

subscores, the following indicators were examined: the standard error of measurement of the SCT 

Overall score, the reliability of the SCT (split-half and test-retest reliability); the correlations 

between the SCT Overall score and the SCT subscores, and between pairs of SCT subscores; 

comparison of machine-generated SCT scores with listener-judge scores of the same SCT tests.  

These qualities of consistency and accuracy of the test scores are the foundation of any valid test 

(Bachman & Palmer, 1996). 

 

7.2.1 Standard Error of Measurement  

The Standard Error of Measurement (SEM) provides an estimate of the amount of error in an 

individual’s observed test scores and “shows how far it is worth taking the reported score at face 

value” (Luoma, 2004: 183).  The SEM of the SCT Overall score is 1.69; thus a reported Overall 

score of 55 can be roughly interpreted as warranting that the real score is in the range between 

53.31 and 56.69.  If the test taker were tested again immediately on another form of the SCT test, 

there would be a 68% chance that the second score would be between 53.31 and 56.69, and a 95% 

chance that the second score would be between 51.62 and 58.38.  The SEM for the Overall score 

as well as for each subscore is summarized in Table 11. 
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Table 11. Standard Error of Measurement for Spoken Chinese Test. 

 

Score 

Standard Error of 

Measurement    

(n=3,845) 

Overall 1.69 

Grammar 2.81 

Vocabulary 4.01 

Fluency 2.80 

Pronunciation 2.83 

Tone 3.30 

 
Although Table 11 provides the average SEM across the entire score range (i.e. 20 to 80), the SEM 

actually varies at different points on the range.  Figure 7 is a scatterplot of the SEM of each of the 

tests in the learner sample.  Table 12 displays a mean SEM for certain score ranges.  These 

illustrate how consistent SEM of the Overall score is over the entire range of the reported scores. 

Table 12 shows that although the small SEMs are observed at all points on the scale, they are 

marginally even smaller between the middle and lower end of the scale. 

 
 

Figure 7. Scatterplot of standard error of measurement over the entire reported score range (20-80) 
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Table 12. Standard Error of Measurement for Spoken Chinese Test for Certain Score Ranges. 

 

Score Range 

Mean  

Standard Error of 

Measurement  

20-25 1.31 

26-35 1.41 

36-45 1.55 

46-55 1.79 

56-65 1.96 

66-75 2.12 

76-80 1.89 

 
7.2.2 Test Reliability 

Test score reliability was estimated by both the split-half method (n=166) and also by the test-

retest method (n=158).  The test takers in the two datasets are mostly overlapped and are both a 

subset of the 173 validation sample.  The datasets excluded the native speakers. Split-half reliability 

was calculated for the Overall score and all subscores and used the Spearman-Brown Prophecy 

Formula to correct for underestimation.  The test-retest reliability is an uncorrected Pearson 

product-moment correlation coefficient.  The split-half reliabilities are similar to the reliabilities 

calculated for the uncorrected test-retest data set (see Table 13).  Of the 158 test takers who 

completed the two forms of the SCT, 138 test takers completed both tests within 14 days.  The 

longest time gap between the two tests was 55 days (one test taker).  

 

Table 13. Reliability of Spoken Chinese Test automated scoring. 

 

Score 

Split-half 

reliability 

(n=166) 

Test-retest 

reliability 

(n=158) 

Overall 0.98 0.96 

Grammar 0.94 0.92 

Vocabulary 0.95 0.94 

Fluency 0.97 0.94 

Pronunciation 0.96 0.92 

Tone 0.93 0.88 

 

In both estimates of the test’s reliability, the reliability coefficients are high for the Overall score as 

well as for the subscores.  These data demonstrate that the automatically-generated SCT scores 

are highly reliable internally within a single test administration and are consistent across test 

occasions.  

 

A further reliability analysis was conducted to find out if these reliability estimates based on the 

machine scores are comparable to the reliability of human scores.  Table 14 presents split-half 

reliabilities based on the same individual performances (n=166) scored by careful human rating in 

one case and by independent automated scoring in the other case.  The human scores were 

calculated from human transcriptions (for the Grammar and Vocabulary subscores) and human 
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judgments (for the Pronunciation, Fluency, and Tone subscores).  The values in Table 14 suggest 

that the effect on reliability of using the automated scoring technology, as opposed to careful 

human rating, is very small across all score categories. 

 

Table 14. Reliability estimates between Spoken Chinese Test human scores and machine 

scores. 

 

Score 

Human Split-half 

reliability  

(n=166) 

Machine Split-half 

reliability 

(n=166) 

Overall 0.98 0.98 

Grammar 0.96 0.94 

Vocabulary 0.96 0.95 

Fluency 0.96 0.97 

Pronunciation 0.95 0.96 

Tone 0.96 0.93 

 

Taken together, these analyses demonstrate that the Spoken Chinese Test is a highly reliable test 

and that the reliability of the automated test scores are indistinguishable from those of expert 

human ratings. 

 

7.2.3 Correlations between Subscores 

Table 15 presents the correlations between pairs of SCT subscores as well as between the 

subscores and the Overall score for the non-native norming sample of 3,845 tests. 

 

Table 15. Correlations between SCT scores for non-native test taker sample (n=3,845). 

 

Correlation Vocabulary Fluency Pronunciation Tone 
SCT 

Overall 

Grammar 0.85 0.89 0.87 0.83 0.95 

Vocabulary   0.85 0.83 0.81 0.94 

Fluency     0.93 0.87 0.95 

Pronunciation       0.94 0.94 

Tone         0.91 

 
Test subscores are expected to correlate with each other to some extent by virtue of presumed 

general covariance within the test taker population between different component elements of 

spoken language skills.  In addition, as described in Section 4.1 (Scores and weights), the manner-of-

speaking scores (i.e., fluency, pronunciation, tone) are adjusted according the amount of relevant 

speech uttered by the test taker.  This is expected to increase the correlations between the 

content and manner scores.  However, the correlations between the subscores are still significantly 

below unity, which indicates that the different scores measure different aspects of the overarching 

test construct. These results reflect the operation of the scoring system as it applies different 

measurement methods and uses different aspects of the responses in extracting the various 

subscores from partially overlapping response sets. 
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Figure 8 illustrates the relationship between two relatively independent machine scores (Grammar 

and Fluency) for the non-native sample (n=3,845). These machine scores are calculated from a 

subset of responses that are mostly overlapping (Repeats and Sentence Builds for Grammar and 

Repeats, Sentence Builds, Read Aloud, Passage Retellings for Fluency).  Although these measures 

share overlapping sets of responses (i.e, responses from Repeats and Sentence Builds), the 

subscores extract distinct measures from these responses.  For example, test takers with Fluency 

scores in the 30-50 range have Grammar scores that are spread roughly over the 25-65 score 

range. 

 
 

Figure 8. Fluency versus Grammar scores for the non-native norming group (r=0.89, n=3,845) 

 

7.2.4 Machine Accuracy: SCT Scored by Machine vs. Scored by Human Raters 

Table 16 presents Pearson product-moment correlations between machine scores and human 

scores, when both methods are applied to the same performances on the same SCT responses.  

The test taker set is the same sub-sample of 166 test takers that was used in the split-half reliability 

analysis.  The correlations presented in Table 16 suggest that Spoken Chinese Test automated 

scoring will yield scores that closely correspond with human scoring of the same material.  Among 

the subscores, the human-machine relation is closer for the content accuracy scores than for the 

manner-of-speaking scores, but the relation is adequate for all five subscores.   

 

Table 16. Correlation coefficients between human and machine scoring of the SCT 

performances (n=166). 

 

Score Correlation 

Overall 0.98 

Grammar 0.97 

Vocabulary 0.97 

Fluency 0.93 

Pronunciation 0.91 

Tone 0.93 



 

© 2014 Pearson Education, Inc. or its affiliate(s). Page 36 of 61 

 

As can be seen in Figure 9, at the Overall score level, SCT’s automated scoring is highly compatible 

with scoring based on careful human transcriptions and multiple independent human judgments.  

That is, at the Overall score level, machine scoring does not introduce substantial error in the 

scoring. 

 
 

Figure 9. Scatterplot of automatically-generated Overall scores and human-based Overall scores (r=0.99, n=166) 

 

An additional study to investigate the accuracy of automatically-generated SCT scores involved a 

comparison of SCT scores with expert judgments by professors of Chinese as a second/foreign 

language at Peking University.  A total of nine Peking University professors judged a sample of 284 

test takers.  An audio recording was compiled from each test, which included all the test item 

prompt recordings and the corresponding spoken responses from the test taker (i.e., a 20-minute 

recording of the entire test).  After a calibration session among the professors using a set of rating 

rubrics, the nine professors were divided into three groups.  In each group, the professors first 

evaluated each test taker’s audio independently.  Then, they discussed their ratings together as a 

group to arrive at a final overall score for the test taker. 

 

If the SCT elicits a sufficient amount of information about the test taker’s proficiency in spoken 

Chinese, a reasonable relationship can be expected between the SCT scores and the professors’ 

overall proficiency judgments.  As in Figure 10, a Pearson product-moment correlation coefficient 

of 0.94 was observed, indicating that the SCT overall scores relate closely to Peking University’s 

professors’ judgments about the test takers’ overall spoken Chinese proficiency. 
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Figure 10. Scatterplot of machine-based Overall scores and PKU professors’ judgment (r=0.94, n=284) 

 

7.2.5 Differences among Known Populations 

Examining how different groups perform on the test is another aspect of test score validity.  In 

most language tests, one would expect most educated native speakers to get good scores, and for 

learners, as a group, to perform less well.  Also, if the test is designed to distinguish ability levels 

among learners from low to high proficiency, and then the scores should be distributed widely over 

the learners.  Another point of interest would be how a group of heritage speakers perform on the 

SCT.  Because heritage speakers were exposed to the language from an early age in an informal, 

interactional setting, one could expect them to perform better than learners but not as well as 

educated native speakers. 

 

A last point of interest is whether or not native speakers from different dialect backgrounds 

perform differently on the test.  Because the test is intended to measure a speakers ability to 

communicate with a wide variety of people who may use Putonghua in any one of many locations, 

SCT should not distinguish sharply between native test takers who were educated in Mandarin, but 

live and work outside the core Mandarin Chinese dialect areas.  Most educated Chinese speakers 

of standard Chinese, whether from Beijing, Hebei, Shanghai, or Taiwan, for example, should all 

perform well on the test. 

 

Group Performance:  Figure 11 presents cumulative distribution functions for two speaker groups:  

educated native speakers of Chinese and learners of Chinese including the nominal heritage 

speakers.  The Overall score and the subscores are reported in the range from 20 to 80 (scores 

above 80 are reported as 80+ and scores below 20 are reported as 20-).  For this reason, 
in Figures 11 through 14, the trajectory of the Overall score curve above 80 and below 20 

is shown in a shaded area.  One can see that the distribution of the native speakers clearly 

distinguishes the natives from the learner sample.  For example, fewer than 5% of the native 

speakers score below 70, while only 10% of the learners score above 70.  
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Figure 11. Cumulative distributions for educated native speakers and learners of Chinese. 

 

The distribution of learner scores suggests that the Spoken Chinese Test has high discriminatory 

power among learners of Chinese as a second or foreign language, whereas educated Chinese 

speakers obtain maximum or near-maximum scores.  Note that natives in Figure 11 are all 

nominally graduates from Chinese-language universities or are current students in Chinese-language 

universities. 

 

Figures 12 and 13 present two further analyses.  In Figure 12, all heritage speakers were separated 

from the learner sample as an independent group (n=291).  In Figure 13, the heritage speaker 

group was further divided into two sub groups: a group who reported Mandarin as their heritage 

language and a group who reported other Chinese dialects (e.g., Cantonese, Shanghainese) as their 

heritage language.  Most of the heritage speakers grew up speaking a form of Chinese language at 

home but they did not go through formal education in Chinese.  Their range of topics and 

vocabulary is often narrow compared to their Chinese counterparts of the same age group.  The 

degree of their exposure to the heritage language also often varies considerably depending on their 

childhood environment.  

 

As can be seen in Figure 12, some differences are apparent.  The mean Overall score of the native 

speaker sample is 84.3, for the heritage speaker group the mean score is 61.9, and for the more 

“traditional” learner group, it is 45.7.  The cumulative functions are notably different from each 

other, with less than 20% of the heritage speaker group receiving the highest Overall score (80).  

Although native skill in one of the colloquial dialects of Chinese does not by itself match the spoken 

Chinese skills of the educated natives, if one compares the heritage speaker group with the 

cumulative curve of the non-native speaker group, it is evident that the heritage speaker group has 

its own, distinct SCT Overall score distribution.  
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Figure 12.  Cumulative distributions: educated native speakers, learners, and heritage speakers of Chinese. 

 

In Figure 13, the heritage speaker group was further divided into ‘Heritage-Mandarin’ (n=79) and 

‘Heritage-NonMandarin’ groups (n=91).  Note that the sum of these two groups does not match 

the number of the heritage test takers in Figure 12.  This is because some heritage speakers 

reported that they were a heritage speaker but did not report which dialect they spoke at home.  

Therefore, for the analysis in Figure 13, the heritage speakers who clearly identified themselves 

either as a Mandarin heritage or Non Mandarin heritage were used.  

 

The score distributions reveal that the native speaker group scored the highest, followed by the 

Heritage-Mandarin group, then the Heritage-Non Mandarin group, and the “traditional” learner 

group scored the lowest.  The result seems very reasonable since most Heritage-Mandarin 

speakers grew up listening to and speaking Mandarin and they are expected to exhibit higher 

proficiency levels in spoken Chinese Mandarin than the learner and Heritage-NonMandarin groups. 
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Figure 13.  Cumulative distributions: educated native speakers, learners, heritage-Mandarin speakers, and heritage-

NonMandarin speakers. 

 

The Spoken Chinese Test was designed such that educated native speakers will perform well on 

the test, regardless of dialect backgrounds that may be somewhat audible.  Indifference to minor 

native-like dialect influence in speech is an important characteristic of SCT scoring because the 

scores should reflect the construct, which has been defined as: the ability to understand and speak 

Putonghua as it is used inside and outside China in spoken communication.  Thus, it should be verified 

that the Spoken Chinese Test is not sensitive to construct-irrelevant subject characteristics such as 

audible traces of dialect origin that many native Chinese speakers may have.  

 

Since the automated test scoring was normalized with reference to a sample of native speakers, 

60% of whom are native to a Mandarin Chinese dialect, a further analysis was conducted to 

determine how well native speakers from other Chinese dialect areas perform in comparison to 

Mandarin dialect speakers.  The cumulative distribution functions of educated native Chinese test-

takers from seven different Chinese dialect groups are presented in Figure 14.  The dialect groups 

included in the analysis in addition to the Mandarin group were Min, Yue, Gan Hakka, Wu, Xiang, 

and Taiwan Mandarin groups.  Although there were differences in the sample sizes, all dialect 

groups exhibited similar score distribution patterns, as can be seen in Figure 14, with the average 

overall scores being 80, which is the maximum reported score on the test.  The Xiang and Taiwan 

Mandarin speakers scored slightly lower than the other groups.  This demonstrates that the vast 

majority of educated native Chinese speakers would score very highly on the test. 
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Figure 14. Cumulative distribution functions for native Chinese speakers of different regions. 

 

A further study was undertaken to verify whether the SCT scores are sensitive to test-taker 

gender or scoring method, i.e. automated or human.  The scores from a subset of the validation 

sample (n=166; 99 female and 67 men), whose gender information was available, were subjected to 

a 2x2 mixed factor ANOVA, with score method (human or machine) as the within-subjects factor, 

and gender (male or female) as the between-subject factor.  This analysis found no significant main 

effect of scoring method or of test-taker gender.  The mean scores are summarized in Table 17. 

 

Table 17. Mean scores of female and male test takers in the validation sample as scored by 

human rater and by machine (n=166). 

 

Score Human Mean Overall Score Machine Mean Overall score 

Female (n=99) 59.93 59.47 

Male (n=67) 54.01 53.95 

 

The analysis did not find a significant interaction which suggests that the automated scoring system 

does not give grading preference to any gender (F(1,164)=0.452, p=0.502, η2=0.003). Neither male 

nor female test-takers were biased in this test.  
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Figure 15. Visualization of interaction effect from 2 x 2 Mixed Method ANOVA. 

 
7.3 Concurrent Validity:  Correlations between SCT and Other Tests of 

Speaking Proficiency in Mandarin 

7.3.1 Concurrent Measures 

This section analyzes how the automated SCT scores relate to established measures of Chinese 

spoken proficiency. Three criterion measures were gathered for analysis: HSK, ILR OPI, and ILR 

OPI Level estimates.  

 

In 2009, the widely-used Chinese proficiency test, HSK (Hanyu Shuiping Kaoshi), introduced its oral 

component, consisting of three levels (Beginning, Intermediate, and Advanced).  HSK is a semi-

direct spoken Chinese test in that the test taker listens to recorded prompts and speaks in 

response to a computer.  The audio-recorded responses are then evaluated by human raters.  The 

HSK Oral tests were selected as one external criterion measure.   

 

Conventionally, human-administered, human-rated oral proficiency interviews are widely accepted 

as the “gold standard” measure of spoken communication skills, or oral proficiency.  An oral 

proficiency interview that is measured according to the U.S. government Interagency Language 

Roundtable speaking scale was selected as the second criterion test (hereafter, ILR-OPI).  In 

addition, OPI raters who were recruited for this concurrent validation study also listened to 

spoken performances from the passage retelling section of the Spoken Chinese Test and provided 

an estimated level on the ILR scale (hereafter, ILR Level Estimate).  Thus, the four measures used in 

this concurrent validity study are: 

 

(1)  SCT Overall scores  {20 – 80} 

 (2)  HSK Oral Tests  {0 – 100} 

(3)  ILR-OPI scores   {0, 0+, 1, 1+, 2, 2+, 3, 3+, 4, 4+, 5} 

 (4)  ILR Level Estimates  {0, 0+, 1, 1+, 2, 2+, 3, 3+, 4, 4+, 5} 

 

The SCT Overall score (1) is the weighted average of five subscores automatically derived from 80 

spoken responses as shown in Figures 3 and 4.  HSK Oral Test (2) is official scores from the 
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Beginning, Intermediate, or Advanced level, which reports scores between 0 and 100.  The ILR-OPI 

scores (3) are an amalgam of ILR scores per test taker provided by certified ILR-OPI testers.  The 

ILR Level Estimates (4) are an amalgam of multiple estimates of test taker level given by the same 

certified ILR-OPI testers based on samples of recorded responses from the Passage Retellings for 

each test taker.   

 

7.3.2 Methodology of the Concurrent Validation Study  

Data for the SCT concurrent validity analysis were collected in three separate data collection 

periods during the SCT test development process:  

1. Mid-November, 2010 to mid-January, 2011 (n=39) 

2. Mid-October, 2011 to mid-November, 2011 (n=69) 

3. Early December, 2011 to end of December, 2011 (n=65) 

The participants each took the same set of the three tests (SCT, HSK Oral Test, and ILR-OPI). 

Therefore, the data are treated as one concurrent validation dataset.  However, as described 

below, each data collection project was organized differently in some respects   

 

In Data Collection 1 (n=39), the participants were recruited from both within China and the U.S.  

The participants in the U.S. were asked to take two forms of SCT, two HSK levels (either 

Beginning and Intermediate or Intermediate and Advanced), and two OPIs.  However, the 

participants from China took only one HSK test. The ILR-OPIs were a standard length (20-45 min 

depending on the candidate proficiency level).  Each participant was interviewed by two different 

pairs of raters, thereby producing a total of four independent OPI scores per test taker.  

 

In Data Collection 2 (n=69), the participants were from China and the U.S.  They were all asked to 

take two forms of SCT, two HSK adjacent levels, and two ILR-OPIs.  The ILR-OPI format 

employed in Data Collection 2 was a shortened format (maximum 25 minutes).  In each of the two 

OPI occasions, the participant was administered two shortened OPIs back-to-back rather than 

simultaneously, and each interview was conducted by one rater.  In other words, the participant was 

interviewed by one rater for 20-25 minutes, and then the participant was interviewed again by 

another rater for 20-25 minutes.  This effectively produced four independent OPI ratings per 

candidate.  Of the 57 candidates, 17 also took a standard form of ILR-OPI to make sure that the 

ratings from the shortened OPI were comparable to those of the standard OPI. 

 

In Data Collection 3 (n=65), the participants were recruited solely from the U.S.  They were all 

asked to take two forms of SCT and two HSK adjacent levels.  However, they were administered 

only one standard OPI by a pair of raters in the interview.  Therefore, each candidate had two 

independent judgments.  Figure 16 is a visual representation of the study design.  

 

The order of test taking was not counter-balanced in data collection 1 and 2. Most test takers took 

HSKs first, and then SCTs and OPIs on different days. In data collection project 3, all participants 

took both SCTs and HSKs on the same day and the order of test taking was counter-balanced.  

Namely, half of the test takers took SCTs first and the other half took HSKs first. 

 



 

© 2014 Pearson Education, Inc. or its affiliate(s). Page 44 of 61 

 
 

Figure 16: Data Collection Projects for SCT Concurrent Study 

 

7.3.3 Procedures on Each Test 

From the three data collection periods, a total of 130 participants completed all of the required 

tests.  The remaining 43 participants did not complete one or more of the required tests.  All 173 

participants completed their tests within a six-week time frame. In the analyses presented below, all 

available data were analyzed in order to maximize the data points, and missing data (or tests) were 

excluded.  A detailed description of the procedures for each test is provided below: 

 

7.3.3.1 Administration of Spoken Chinese Test 

The participants completed a prototype version of the Spoken Chinese Test either over the 

telephone or computer.  Of the 173 validation subjects, 161 of them completed two forms of SCT.  

Nine subjects finished one SCT.  Three subjects did not take any SCT.  Of the 161 who completed 

the test twice, 30 of them completed both tests on the phone and 82 of them completed both 

tests on the computer. The remaining 49 subjects took one of the tests on the phone and the 

other on the computer (23 subjects completed the tests in the Phone-CDT order and 26 subjects 

in the CDT-Phone order).  Among the nine subjects with one completed test, five subjects 

completed the test on the phone and four on the computer.  The information is summarized in 

Table 18. 
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Table 18. Breakdown of test taking modalities for SCT for 170 validation test takers 

 

Tests n 

2 tests on the Phone 30 

2 tests on CDT 82 

1 test on the Phone, then 1 test on 

CDT 

23 

1 test on CDT, then 1 test on the 

Phone 

26 

1 test only on the phone 5 

1 test only on CDT 4 

Total 170 

 

Before the test, the test takers were given an audio file of a sample SCT test performance to 

familiarize themselves with the test. Since the data collection form of the test contained more 

items than the finalized test form (80 items), the extra items were removed from the response data 

prior to the score data analysis. 

 

7.3.3.2 Administration of HSK Oral Tests 

All HSK test administrations were performed at HSK’s official test centers on scheduled test dates. 

Except for the participants from China in Data Collection 1 (who only took one HSK test), each 

participant selected two adjacent levels of the HSK Oral Test, depending on their spoken Chinese 

proficiency levels.  That is, each participant took either 1) a Beginning Level test and an 

Intermediate Level test, or 2) an Intermediate Level test and an Advanced Level test.  The 

participants completed the two adjacent levels on the same day. 

 

7.3.3.3 Method of ILR OPI ratings   

A total of 13 U.S. government-certified ILR-OPI testers were recruited during the concurrent 

validation study.  The administration of all OPIs was conducted over the telephone.  In Data 

Collection 1, four raters were divided into two fixed pairs throughout.  In Data Collection 2 (for 

the 17 test takers) and Data Collection 3, rater pairing was not fixed.  However, care was taken to 

ensure that no rater interviewed the same candidate twice1.    

 

The 13 government-certified raters were asked to conduct OPIs, following the official ILR 

procedures.  They were instructed to independently submit their own ILR level rating directly to 

Pearson via email, without any discussion with the other interviewer/rater in the pair.  

 

Following Data Collection 1, it was determined that there was hardly any rater variation in the OPI 

scores; the paired raters agreed almost exactly (see Table 20, below).  It was hypothesized that this 

was because the rater judgments were not truly independent, but rather that the first rater, acting 

as interlocutor, was indicating what ILR level the test taker was by adopting a certain line of 

questioning.  The second rater was then interpreting the first rater’s question forms to 

arrive at an ILR level for the test taker.   

 

                                                
1 Two participants in Data Collection 2 were interviewed by the same rater during their additional standard OPI. 
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In Data Collection 2 (n=57), a shortened OPI format was used.  Thus, rather than taking 
two OPIs with two raters on each occasion, the test takers took four short OPIs with one 

rater on each occasion.  In the shortened format, the raters were instructed to give an OPI for 

20-25 minutes.  Before the study, two master OPI testers tried out the shortened OPI format and 

confirmed that it was still possible to confidently assign a rating according to the ILR speaking rating 

scale.  The two master OPI testers then explained the procedures to the other raters. 

 

The elicitation stages in the standard OPI (i.e., Warm-Up, Level Check, Level Probes, Wind-Down) 

were still followed in the shortened format, but the raters spent less time on each stage. In a 

standard OPI, Warm-Up may last for 5-7 minutes, but in the shortened OPI, it was usually 2-3 

minutes. Additionally, a fewer number of questions were asked during Level Check and Level 

Probes.  As in the standard OPI procedures, the exact number of questions depended on the test 

taker's proficiency level.  If the raters found the test taker to be a solid or strong base level 

speaker, one to two level check tasks were sufficient to confirm the floor and more time was spent 

on asking probing tasks. In case of a borderline or weak base level test taker, the raters needed to 

ask two to three level check tasks to find the test taker’s floor and only one to two tasks were 

asked to probe the ceiling.  Types of questions asked in the shortened OPIs were fundamentally the 

same as those in the standard OPI (e.g., family members, travel experience, hobbies, work 

experiences).  However, the OPI raters in SCT's concurrent validation study were instructed not 

to ask questions that might imply the test taker's potential Chinese proficiency level to avoid any 

biased judgment. Such questions included educational backgrounds, Chinese language learning 

experience, or family backgrounds. 

 

Although it is a small sample (n=17), the ILR levels from the standard ILR-OPI and from the 

shortened OPI showed a correlation of 0.88.  It is suggestive that there exits an adequate 

relationship between the two variations, justifying treating the shortened OPI and standard OPI 

ratings as the same OPI results.  

 

7.3.3.4 Method of ILR Level Estimates 

Approximately four weeks after these concurrent OPI tests, nine OPI raters listened independently 

(and in different random orders) to four SCT passage retelling responses from a set of 387 tests 

and assigned the test taker’s estimated ILR level to each of the passage retelling responses.  These 

ratings are referred to as ILR Level Estimates.  The sample of 387 tests consisted of 331 tests from 

the validation test takers and 56 additional tests to ensure wider proficiency coverage.  These tests 

were from a total of 224 individual test takers. 

 

7.3.4 SCT and HSK Oral Test 

A total of 169 test takers completed at least one HSK oral test.  Of the 169 test takers, 140 of 

them took two adjacent levels of the HSK Oral Test.  As in Table 19, Pearson product-moment 

correlation analyses show that there exist moderately high to high correlations between each HSK 

Oral Test level and Spoken Chinese Test.  The strongest correlation (r=0.86) was observed with 

the HSK Oral Intermediate level, as shown in Figure 17.  The data suggest that there exists a 

positive relationship between the two tests.   
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Table 19. Correlation coefficients between HSK Oral Tests and Spoken Chinese Test 

 

Tests Test Takers Correlation 

HSK Oral Beginning vs. 

SCT 

96 0.68 

HSK Oral Intermediate vs. 

SCT 

148 0.86 

HSK Advanced vs. SCT 55 0.75 

 

 
 

Figure 17. Scatterplot of Spoken Chinese Test scores and HSK Oral Test – Intermediate Level scores (r=0.86; n=148). 

 

7.3.5 OPI Reliability 

The possible scores for the ILR-OPI are 0 through 5 with a plus rating (except for Level 5).  In 

order to conduct test score analysis, numerical values were assigned to each level, such that a “+” 

score was taken as +0.6.  For example, a reported score of 1+ was converted to 1.6, 2+ was 

converted to 2.6, etc.  

 

For Data Collection 1, four certified raters were divided into two fixed pairs.  When the inter-

rater reliabilities were computed for the 33 test takers who completed two OPIs, the inter-

reliability among the four raters was very high as in Table 20.  The inter-rater reliability within each 

pair of OPI testers (i.e., Rater 1 - Rater 2 and Rater 3 - Rater 4) was very high and was much higher 

than across pairs.   
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Table 20. Inter-rater reliability between pairs of raters in Data Collection 1 (Standard OPI, 

n=33). 

 

 
OPI 1 OPI 2 

Rater 1 Rater 2 Rater 3 Rater 4 

OPI 1 
Rater 1 - 1.00 0.88 0.87 

Rater 2  - 0.88 0.87 

OPI 2 
Rater 3   - 0.98 

Rater 4    - 

 

For Data Collection 2, a total of eight certified ILR-OPI raters interviewed candidates in the 

shortened OPI format.  Every shortened OPI was conducted by only one rater, but the candidates 

received two interviews back-to-back in one day.  Since there were eight raters in total, rater 

numbers 1-4 in Table 21 do not represent any specific individual rater.  Rather, they just refer to 

the first, second, third and fourth rater for each test taker. 

 

Table 21. Inter-rater reliability between pairs of raters in Data Collection 2  

(Shorterned OPI, n=68). 

 

 Rater 1 Rater 2 Rater 3 Rater 4 

Rater 1 - 0.85 0.78 0.76 

Rater 2  - 0.73 0.77 

Rater 3   - 0.79 

Rater 4    - 

 

In Data Collection 1, although the two raters from one occasion submitted their ratings 

independently, their judgments were arguably not independent because they sat the session 

together.  Highly-trained raters can tell which ILR level is being assessed by the line of questioning, 

which may have confounded the inter-rater reliabilities in Data Collection 1.  

 

The inter-rater reliabilities for Data Collection 2, however, ranged from 0.73 to 0.85 in the 

shortened OPIs.  Since each OPI was conducted by only one rater, this may represent more 

realistic inter-rater reliability coefficients. 

 

In Data Collection 3, the candidates took only one OPI with two raters.  Therefore, the inter-rater 

reliability is reported only between Rater 1 and Rater 2.  A total of nine raters participated.  As 

with Data Collection 2, the rater pairs were not fixated. Rater numbers 1-2 do not represent any 

particular raters.  
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Table 22. Inter-rater reliability between pairs of raters in Data Collection 3  

(Standard OPI, n=64). 

 

 Rater 1 

Rater 2 0.97 

 

7.3.6 SCT and ILR OPIs 

Four participants from the validation sample of 173 subjects did not complete either SCT or OPI 

and were therefore excluded from this analysis.  For the remaining 169 subjects (including four 

native speakers) who completed at least one ILR-OPI and one form of Spoken Chinese Test, their 

SCT overall score was correlated with a criterion ILR level score that was averaged from all the 

available independent ILR rater judgments.  The number of independent ratings per participant 

ranged from two to six independent ratings, depending on which data collection participants were 

recruited into and how fully they completed the required number of tests.  The SCT overall score 

was an average of the two tests if the subjects took SCT twice.  If the subjects took SCT only once, 

the score from the one administration was used.  Figure 18 is a scatter plot of the ILR OPI scores 

as a function of SCT scores for the 169 test-takers. 

 
 

Figure 18.  Test takers’ ILR OPI scores as a function of SCT scores (r=0.87, n=169). 

 

The correlation coefficient for these two sets of test scores is 0.87, explaining about 76% of the 

variance associated with the OPI scores.  It suggests a reasonably close relation between machine-

generated scores and human-rated interviews.   

 

7.3.7 SCT and ILR Level Estimates 

An additional validation analysis involved the same nine OPI raters assigning ILR estimated levels 

based on spoken responses to SCT items.  The OPI raters listened to and judged spoken 
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performances from SCT’s passage retelling responses.  The judgments were estimates of the test 

takers’ ILR levels extrapolated from the recorded passage retelling response material.  The 

response data consisted of four passage retelling responses per test from a total of 387 tests.  Each 

passage retelling response was rated by three OPI raters independently, yielding a total of 12 

independent judgments per test.  The sample of 387 tests consisted of 331 tests from the validation 

test takers and 56 additional tests to ensure wider proficiency coverage.  These ILR level estimate 

judgments from the nine raters were entered into a many-facet Rasch analysis as implemented in 

the FACETS program (Linacre, 2003) to produce the final estimated ability level in logit for each 

test.   

 

Prior to the rating task, the nine OPI raters were provided a rating instruction manual. They also 

conducted two practice rating sets in order to familiarize themselves with rating the 30-second 

passage retell responses and Pearson’s web-based rating interface.  The average inter-rater 

reliability between the rater pairs was 0.90. 

 

Of the 387 tests selected for this study, there were 29 tests whose passage retelling responses 

were silent.  Therefore, they were excluded from the analysis.  With the remaining 358 tests, as 

can been from Figure 19, a Pearson product-moment correlation coefficient of 0.91 was observed 

between the ILR Estimated Levels and Spoken Chinese Test Overall scores. 

 

 
 

Figure 19. ILR Level Estimates from speech samples as a function of SCT scores (r=0.91, n=358). 

 

 

Coupled with the result that an overall inter-rater reliability of 0.90 was achieved, this analysis can 

be seen as evidence that the passage retelling task elicits sufficient information to make reasonable 

judgments about how well a person in the ILR range 0+ through 2+ can understand and speak 

Chinese.  



 

© 2014 Pearson Education, Inc. or its affiliate(s). Page 51 of 61 

 
7.4 Benchmarking to Common European Framework of Reference 

The Common European Framework of Reference (CEFR) is published by the Council of Europe, 

and provides a common basis for describing language proficiency using a six-level scale (i.e., A1, A2, 

B1, B2, C1, C2).  A study was conducted to benchmark the Spoken Chinese Test to the six levels 

of the CEFR scale.  

 

7.4.1 CEFR Benchmarking Panelists 

A total of 14 Chinese language teaching experts were recruited as panelists from both within the 

U.S. and China.  Seven of the panelists were involved in the development of the Spoken Chinese 

Test.  Seven external Chinese language experts were recruited specifically for the CEFR linking 

study.  Of the 14 panelists, nine of them were actively engaged in teaching Chinese to learners of 

Chinese at Peking University at the time of the study, while the other five were based in the US 

and all were also active (or previously active) in teaching Chinese.  The panelist background 

information is summarized in Appendix C. 

 

7.4.2 Benchmarking Rubrics 

Two sets of descriptors were used in the study.  Both sets of descriptors were selected from 

Relating Language Examinations to the Common European Framework of Reference for Languages: 

Learning, Teaching, Assessment (CEFR) A Manual (Council of Europe, 2009). 

1. CEFR Global Oral Assessment Scale (Table C1, p.184)  

2. CEFR Oral Assessment Criteria Grid (Table C2, p. 185) 

 

A modification was made to the Oral Assessment Criteria Grid.  The original grid included a 

subskill “Interaction”.  However, since Spoken Chinese Test does not elicit responses by 

interacting with an interlocutor, the Interaction subskill was replaced with “Phonological Control” 

in p. 117 of Common European Framework of Reference for Languages: Learning, Teaching, Assessment 

(CEFR) (Council of Europe, 2001).  

 

7.4.3 Familiarization and Standardization 

Familiarization: Prior to a face-to-face standardization workshop, the panelists were provided with 

a set of materials to help them familiarize themselves with the CEFR scales and the Spoken Chinese 

Test.  

1) The familiarization materials for the CEFR scales included: 

 A copy of section 3.6 (Content coherence in Common Reference Levels) 

from the CEFR Manual 

 CEFR Global Oral Assessment Scale  

 CEFR Oral Assessment Criteria Grid  

 Exercise sheet to re-order randomized descriptions of the CEFR scale 

2) The familiarization materials for Spoken Chinese Test included: 

 Two test papers of the automated Spoken Chinese Test 

 Preliminary Spoken Chinese Test validation report 

In addition, each panelist practiced at judging response data via a web-based rating interface. 

 

Standardization: A face-to-face standardization workshop was held in the U.S. first, and two days 

later, in China.  An experienced test development manager familiar with the CEFR scales and 
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benchmarking process conducted a standardization workshop with the panelists in the U.S.  One 

professor who had performed a CEFR benchmarking study in the past for another test attended 

the session via a video conference.  Similarly, one panelist from the U.S. attended the training 

session in China via a video conference.  During the standardization sessions, the panelists 

reviewed the CEFR descriptors first, followed by activities in which a number of spoken responses 

were played to ensure that all panelists were clear about the procedures and how to make CEFR 

judgments. 

 

7.4.4 Judgment Procedures 

Judgment Sample:  A sample of 120 test takers was selected for the study via stratified random 

sampling to ensure that the test takers represented a sufficient range of proficiency levels.  The 

sample included 60 females and 60 males with a mean age of 25 years old.  The test takers’ first 

languages included 26 different languages and their nationalities included Thailand, Canada, United 

States, Slovakia, Austria, Germany, China, Korea, Japan, Russia, Spain, Kazakhstan, Syria, France, 

Malaysia, Poland, Norway, Algeria, Laos, Mexico, Mongolia and Philippines.  

 

From each of the 120 test takers, ten responses were selected from two item types – six Repeat 

responses and four Passage Retelling responses.  Therefore, a total of 1,200 spoken responses 

were judged. 

 

Judgment Procedures:  The 120 test takers were divided into four subsets with each subset 

containing 30 test takers.  The first set of 30 test takers was rated by all 14 panelists.  Using a web-

based rating interface, each panelist independently listened and assigned a CEFR level to each of the 

10 responses.  After listening to all ten responses, each panelist assigned a final CEFR level.   

 

Then, the panelists were pseudo-randomly assigned into three judge groups, so that each rater 

group consisted of both internal and external members from either country (i.e., China and the 

U.S.).  Each group was asked to judge an additional set of 30 test takers, but these additional sets 

were not overlapped across the groups.  In each judge group, all panelists judged all 30 test takers.  

This process is shown in Figure 20.  

 

 
 

Figure 20.  CEFR Judgment Plan (14 judges, 120 tests) 

 

The inter-rater reliability for each pair was estimated through both Pearson product-moment 

correlation and Spearman’s rank-order correlation. The overall inter-rater reliability as an average 

of all panelist pairs for the first set of 30 test takers was 0.90 (Pearson) and 0.91 (Spearman rho), 

indicating that the panelists were able to assign CEFR levels consistently.  This also justified 
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reducing the number of panelists for the remaining three sets of test takers.  As in Table 23, 

separate inter-rater reliability analyses for the subsequent three sets confirmed panelists’ high 

consistency in their judgments.  

 

Table 23.  Overall inter-rater reliability as an average of all panelist pairs for each set of 30 test 

takers. 

 

 
Number of 

panelists 

Pearson r 

Inter-rater reliability 

Spearman rho 

Inter-rater reliability 

Set 1 (n=30) 14 0.90 0.91 

Set 2 (n=30) 4 0.90 0.91 

Set 3 (n=30) 5 0.94 0.96 

Set 4 (n=30) 5 0.94 0.94 

 

 
7.4.5 Data Analysis 

The final CEFR ratings from the 14 panelists were analyzed using multi-facet Rasch analysis as 

implemented in the program FACETS (Linacre, 2003).  Figure 21 shows the relationship between 

CEFR-based ability estimates in logits and the Spoken Chinese Test Overall scores (n=120).  A 

Pearson Product-Moment Correlation analysis resulted in a correlation coefficient of 0.95. 

Although this is a somewhat inflated coefficient due to the flat score distribution, it nevertheless 

reveals that Spoken Chinese Test yields test scores that are consistent with panelists’ impressions 

of spoken performance.  

 
 

Figure 21.  Scatterplot of CEFR rating results and SCT Overall scores (r=0.95, n=120) 
To find out the Spoken Chinese Test score ranges that correspond to the different CEFR levels, a 

linear regression analysis was performed. The regression formula, which was obtained from the 

data in Figure 21, was as follows: 

  Best predicted CEFR-based logit = 0.3905 * SCT Overall Score – 20.746 
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For each of the 120 test takers, their Spoken Chinese Test scores were entered into the 

regression formula to arrive at the best predicted CEFR-based logit.  These values were then 

converted back into CEFR levels by applying the ‘Most Probable from” in the FACETS analysis 

output as boundaries for different levels, as shown in Table 24 and Figure 22.  

 

Table 24. CEFR level boundaries as logits from the Rasch model 

 

FACET 

step 
CEFR Level 

‘Most Probable from’ 

at CEFR boundary 

(logits) 

1 A1 -4.55 

2 A2 -2.46 

3 B1 -1.15 

4 B2 .90 

5 C1 2.56 

6 C2 4.71 

 

 
 

Figure 22.  Probability curves for different CEFR level boundaries from FACETS analysis 

 

This procedure yielded the score ranges on Spoken Chinese Test that correspond to the different 

CEFR levels, as summarized in Table 25. 
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Table 25. CEFR level boundaries as logits from the Rasch model 

 

CEFR Level 
Spoken Chinese 

Test Score Ranges 

A1 minus 20-23 

A1 24-35 

A2 36-43 

B1 44-55 

B2 56-65 

C1 66-78 

C2 79-80 

 

8.  Conclusion 

This report has provided validity evidence in order to assist score users to make an informed 

interpretive judgment as to whether or not Spoken Chinese Test scores would be valid for their 

purposes.  The test development process is documented and adheres to sound theoretical 

principles and test development ethics from the field of applied linguistics and language testing, 

namely: the items were written to specifications and subject to a rigorous procedure of qualitative 

review and psychometric analysis before being deployed to the item pool; the content was selected 

from both pedagogic and authentic material; the test has a well-defined construct that is 

represented in the cognitive demands of the tasks; the scoring weights and scoring logic are 

explained; the items were widely field tested and analyzed on a representative sample of test takers 

and psychometric properties of items are demonstrated; and further, empirical evidence is 

provided which verifies that SCT scores are structurally reliable indications of test-taker ability in 

spoken Chinese and are suitable for high-stakes decision-making. 

 

Finally, the concurrent validity evidence in this report shows that SCT scores may be useful 

predictors of oral proficiency interviews as conducted and scored by trained human examiners.  

With a correlation of 0.87 between SCT scores and ILR-OPI scores, the SCT predicts more than 

76% of the variance in U.S. government oral language proficiency ratings.  Given the fact that the 

sample of ILR-OPIs analyzed here has a test-retest reliability of 0.73 to 0.88 (cf. Stansfield & 

Kenyon’s (1992) reported ILR reliability for English is 0.90), the predictive power of SCT scores is 

about as high as the predictive power between two consecutive independent ILR-OPIs 

administered by active certified interviewers.  Additionally, a correlation of 0.86 between the HSK 

Oral Test Intermediate Level and Spoken Chinese Test suggests that the Spoken Chinese Test can 

also predict HSK Oral Intermediate Test scores effectively.  To understand the dependability of 

scores around a particular cut-score or decision point, however, score users are encouraged to 

conduct further analyses using score data collected from their particular target population of test-

takers. 
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10.  Appendix A:  Test Paper and Score Report 

SCT Test Paper, 2 sides: Individualized test form (unique for each test taker) showing 

           Test Identification Number, Parts A to H: items to read, and examples for all sections. 

           
 

SCT Instruction page (available in English and Chinese):  
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SCT Score Report (available in English and Chinese):   
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11.  Appendix B:  Spoken Chinese Test Item Development Workflow 
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12.  Appendix C:  CEFR Benchmarking Panelists 

 

 

  

Country Rater Internal/External Education Experience 

China 1 Internal PhD candidate in 

Teaching Chinese as a L2 

17 years of teaching; Taught in 

Slovenia and the U.K.   

2 Internal MA in Teaching Chinese 

as a L2 

24 years of teaching; Taught in India, 

the U.S., and Korea 

3 Internal PhD in Chinese linguistics 

and applied linguistics 

10 years of teaching; taught in the 

Netherlands 

4 Internal PhD in Modern Chinese 

Grammar 

18 years of teaching; Taught in 

Korea 

5 Internal MA in Chinese literature 12 years of teaching; Taught in 

Belgium, the U.S., and the U.K. 

6 External MA in Teaching Chinese 

as a L2 

Involved in Business Chinese Test 

development; Taught in Thailand and 

France 

7 External PhD in Chinese literature 16 years of teaching; Involved in 

Business Chinese Test development;  

8 External MA in Teaching Chinese 

as a L2 
23 years teaching experience. 

Participated in writing many Chinese 

textbooks 

9 External MA in Chinese linguistics Participated in writing several 

Chinese textbooks 

U.S. 1 Internal PhD in Educational 

psychology with an 

emphasis on SLA  

Full-time language test developer; 

Prior teaching experience in Chinese 

2 Internal BA in Chinese linguistics 

and literature; California 

single subject teaching 

credential of Mandarin 

Language test developer; Actively 

teaching Chinese 

3 External PhD in Chinese philology Co-director of a Confucius Institute 

program; Actively teaching Chinese 

4 External PhD in East Asian 

languages and cultures 

Actively teaching Chinese 

5 External MA in Instructional 

technologies 

Actively teaching Chinese 
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13.  Appendix D:  CEFR Global Oral Assessment Scale Description and 

SCT Score Ranges 

 

CEFR 

Level 

SCT  

Score Ranges 
CEFR Global Oral Assessment Scale Description 

C2 79-80 

Conveys finer shades of meaning precisely and naturally. 

Can express him/herself spontaneously and very fluently, interacting with ease 

and skill, and differentiating finer shades of meaning precisely. Can produce 

clear, smoothly-flowing, well-structured descriptions. 

C1 66-78 

Shows fluent, spontaneous expression in clear, well-structured speech. 

Can express him/herself fluently and spontaneously, almost effortlessly, with a 

smooth flow of language. Can give clear, detailed descriptions of complex 

subjects. High degree of accuracy; errors are rare. 

B2 56-65 

Expresses points of view without noticeable strain.  

Can interact on a wide range of topics and produce stretches of language with 

a fairly even tempo. Can give clear, detailed descriptions on a wide range of 

subjects related to his/her field of interest. Does not make errors which cause 

misunderstanding. 

B1 44-55 

Relates comprehensibly the main points he/she wants to make. 

Can keep going comprehensibly, even though pausing for grammatical and 

lexical planning and repair may be very evident. Can link discrete, simple 

elements into a connected, sequence to give straightforward descriptions on a 

variety of familiar subjects within his/her field of interest. Reasonably accurate 

use of main repertoire associated with more predictable situations. 

A2 36-43 

Relates basic information on, e.g. work, family, free time etc.  

Can communicate in a simple and direct exchange of information on familiar 

matters. Can make him/herself understood in very short utterances, even 

though pauses, false starts and reformulation are very evident. Can describe in 

simple terms family, living conditions, educational background, present or most 

recent job. Uses some simple structures correctly, but may systematically 

make basic mistakes. 

A1  24-35 

Makes simple statements on personal details and very familiar topics. 

Can make him/herself understood in a simple way, asking and answering 

questions about personal details, provided the other person talks slowly and 

clearly and is prepared to help. Can manage very short, isolated, mainly pre-

packaged utterances. Much pausing to search for expressions, to articulate less 

familiar words.  

< A1 20-23 Candidate performs below level defined as A1. 

 


