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Examining the Validity and Reliability... 1

Introduction

The Institute for Test Research and Test Development (ITT) has
provided  complimentary  Vocabulary  Size  Tests  (VST)  in  15
languages to language learners and their teachers, measuring
their  own  or  their  learners’  receptive  and  productive
vocabulary  sizes  (Institute  for  Test  Research  and  Test
Development,  n. d.).  Receptive  vocabulary size,  in particular,
correlates highly with reading and listening proficiency levels
and provides a measure of overall language proficiency (Laufer
& Nation, 2012; Milton, 2009; Qian & Lin, 2019; Schmitt, 2008;
Stæhr,  2008).  A  study  done  by  Hacking,  Rubio,  &  Tschirner
(2019),  e. g.,  documented  very  high  correlations  between
reading  proficiency  and  receptive  vocabulary  size  (Chinese:
r = 0.84;  Russian:  r = 0.87;  Spanish:  r = 0.88),  while  Stæhr
(2008) found high correlations between a receptive vocabulary
size test and English reading (r = 0.83), listening (r = 0.69), and
writing proficiency (r = 0.73). A vocabulary size of 2,000 words
is generally associated with a reading proficiency of A2, while
vocabulary sizes of 3,000 and 5,000 words are associated with
B1  and  C1,  respectively  (Milton,  2010;  Huhta  et  al.,  2011;
Tschirner, 2019).

The VST is modeled after the English Vocabulary Levels Test
pioneered  by  Paul  Nation  (Nation,  1990).  The  VST  measures
how many of the most frequent 5,000 words of a language are
known.  It  uses  the  word  frequency  lists  of  the  Routledge
Frequency  Dictionaries  (Routledge,  n. d.),  which  contain  the
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most frequent 5,000 words of a language.  The VST consists of
five bands: the most frequent 1,000; 1,001 to 2,000; 2,001 to
3,000; 3,001 to 4,000; and 4,001 to 5,000 words. There are two
kinds  of  tests:  a  receptive  VST,  which  measures  the  size  of
someone’s  sight  vocabulary,  i. e.,  the  words  that  are
understood  when  reading,  and  a  productive  one,  which
measures  the  size  of  someone’s  productive  vocabulary,  i. e.,
the words one is  able to say or write to express a  particular
meaning.

The receptive vocabulary size test consists of ten clusters of
six words each for each of the five bands described above. Each
band is thus represented by 60 words. These words involve 30
nouns, 18 verbs, and 12 adjectives and are chosen at random
from the 1,000 words of a band. Each cluster focuses on one
part of speech, e. g., noun.

Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30.

The productive vocabulary size test consists of 18 sentences,
one for each targeted word,  which is  partially missing. Each
band is thus represented by 18 words. These words involve 9
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nouns, 6 verbs, and 3 adjectives chosen at  random from the
1,000 words of a band. The maximum score per band is 18. The
maximum composite score for all  five bands is  90, i. e.,  five
times 18.

The targeted words appear towards the end of the sentence
to establish their meaning. The first  few letters are given to
disambiguate  the  word  from  other  possible  words.  As  many
letters are provided as needed to disambiguate any given word,
up to 50 % of the letters of the word, i. e., if a word consists of
an odd number of  letters,  a  maximum of  half  of  the letters
minus one are provided. All words of a particular sentence are
part of the same band or a more frequent band. In Bands 1 and
2,  the  partially  missing  words  are  uninflected:  verbs,  for
example, appear in their infinitive form. In Bands 3, 4, and 5,
partially  missing  words  may  be  inflected,  i. e.,  grammatical
knowledge may be required. Words are scored correct only if
they  are  100 %  correct,  including  orthographic  and
grammatical correctness.

When  test  takers  take  the  VST,  their  results  are  stored
anonymously,  without  collecting  any  personal  or  technical
information, to improve the VST. In the present report, data
collected between April 2019 and March 2021 were analyzed to
examine the overall validity and reliability of the VST and to
identify poorly performing items to be revised in a number of
languages.

The  maximum  time  allowed  for  each  test  (receptive  or
productive)  is  30 minutes.  Tests that were completed in less
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than five minutes were removed to reduce the number of test
takers who were responding only to a few items. To be included
in this report, each receptive or productive test needed to have
had at least 30 results. A total of eight receptive tests complied
with this requirement, i. e., Arabic, Chinese, English, French,
German, Italian, Russian, and Spanish as well as a total of four
productive tests, i. e., English, French, German, and Spanish.
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Arabic: Receptive Vocabulary Size Test 1

The Arabic 1 Vocabulary Size Test (VST) 1  was modeled after the
English Vocabulary Levels Test pioneered by Paul Nation (Nation,
1990). It uses the word frequency list of the Routledge Frequency
Dictionary  of  Arabic  (Buckwalter  &  Parkinson,  2011),  which
contains the most frequent 5,000 words of Arabic, and measures
how  many  of  them  are  known.  In  this  chapter,  evidence  of
validity and reliability of the receptive Arabic 1 VST is presented.
No data were available for the productive Arabic 1 VST.

The receptive Arabic 1 VST consists of five bands: the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun.

Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30.
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When  test  takers  take  the  VST,  their  results  are  stored
anonymously,  without  collecting  any  personal  or  technical
information, to improve the VST. In the present report, data
collected between April 2019 and March 2021 were analyzed to
examine  the  overall  validity  and  reliability  of  the  receptive
Arabic  1  VST  and  to  identify  poorly  performing  items  to  be
revised.

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding  only  to  a  few  items.  Table  A-1  shows  the
descriptive statistics of the receptive Arabic 1 VST.

Table A-1: Descriptive Statistics of the Receptive Arabic 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

90 103.24 4.98 125.50 47.28 0 148

Table A-1 shows that there were 90 test  takers.  Total  scores
ranged from 0 to 148, covering almost the complete breadth of
scores. The mean and the median were within the upper third
of the score range, indicating that there was a large number of
test takers with high receptive vocabulary sizes.

To examine the overall  reliability of the receptive Arabic 1
VST, Cronbach’s alpha between the five bands of the receptive
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test  was  calculated.  Cronbach’s  alpha  is  a  measure  of
consistency, i. e., how consistent the results of all bands are to
each  other.  It  is  commonly  used  as  a  measure  of  interrater
reliability. Because it  is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  receptive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
A-2  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case, bands.

Table A-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive Arabic 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

67 0.96 5

Table A-2 shows that the reliability and internal validity of the
receptive  Arabic  1  VST  was  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table A-1, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.

To  examine  the  internal  consistency  of  each  band,
Cronbach’s alpha was calculated for each band of 1,000 words.
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Each band consists of 30 items. Table A-3 shows the number of
test  takers,  Cronbach’s  alpha,  and  the  number  of  items  for
each band of the receptive Arabic 1 VST.

Table A-3: Cronbach’s Alpha for Each Band of the Receptive Arabic 1
Vocabulary Size Test

Band N of Tests Alpha N of Items

1 66 0.93 30

2 60 0.94 30

3 62 0.96 30

4 59 0.96 30

5 51 0.98 30

Total 90

Table A-3 shows that the internal consistency of each band was
above 0.9 (very good), for some bands considerably above 0.9.
To examine the goodness-of-fit  of  each individual  item, the
following statistics on the relationship between each individual
item and all items of a band were calculated: the scale mean if
the item was deleted; the corrected item-total correlation; and
Cronbach’s alpha if the item was deleted. Items below 0.3 in
the column Corrected Item-Total Correlation do not correlate well
with the overall score and, therefore, provide cause for concern
(Field, 2018: 605). Items above the overall Cronbach’s alpha of
each band in the column Cronbach’s Alpha if Item Deleted are also
problematic, because if  their removal raises alpha, then they
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are less reliable than the average item (Field, 2018: 605). Tables
A-4 to A-8 show the summary item statistics for each band of
the receptive Arabic 1 VST. Cells with misfitting values are set
in bold and red.

Table A-4: Summary Item Statistics for the Receptive Arabic 1 VST 
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 25.27 0.61 0.93

@1b 25.27 0.68 0.93

@1c 25.29 0.67 0.93

@2a 25.32 0.53 0.93

@2b 25.35 0.57 0.93

@2c 25.33 0.50 0.93

@3a 25.24 0.60 0.93

@3b 25.29 0.68 0.93

@3c 25.88 0.15 0.94

@4a 25.38 0.53 0.93

@4b 25.45 0.46 0.93

@4c 25.39 0.61 0.93

@5a 25.35 0.48 0.93
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@5b 25.47 0.55 0.93

@5c 25.32 0.72 0.93

@6a 25.45 0.38 0.93

@6b 25.32 0.63 0.93

@6c 25.27 0.67 0.93

@7a 25.36 0.72 0.92

@7b 25.38 0.61 0.93

@7c 25.35 0.58 0.93

@8a 25.33 0.66 0.93

@8b 25.29 0.63 0.93

@8c 25.27 0.58 0.93

@9a 25.29 0.35 0.93

@9b 25.33 0.70 0.93

@9c 25.26 0.76 0.93

@10a 25.32 0.71 0.93

@10b 25.29 0.38 0.93

@10c 25.47 0.47 0.93
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Table A-5: Summary Item Statistics for the Receptive Arabic 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 24.85 0.76 0.94

@11b 24.90 0.60 0.94

@11c 24.92 0.82 0.93

@12a 24.87 0.77 0.93

@12b 24.85 0.76 0.94

@12c 24.87 0.50 0.94

@13a 24.97 0.45 0.94

@13b 24.88 0.77 0.93

@13c 25.05 0.41 0.94

@14a 24.88 0.71 0.93

@14b 24.92 0.74 0.93

@14c 25.45 0.23 0.94

@15a 25.05 0.58 0.94

@15b 24.93 0.73 0.93

@15c 25.02 0.51 0.94

@16a 24.85 0.76 0.94
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@16b 25.05 0.42 0.94

@16c 25.30 0.13 0.94

@17a 24.88 0.66 0.94

@17b 25.15 0.35 0.94

@17c 24.90 0.78 0.93

@18a 24.90 0.56 0.94

@18b 24.88 0.78 0.93

@18c 24.90 0.63 0.94

@19a 24.92 0.80 0.93

@19b 24.93 0.76 0.93

@19c 24.87 0.40 0.94

@20a 24.90 0.69 0.93

@20b 24.93 0.76 0.93

@20c 24.92 0.80 0.93

Table A-6: Summary Item Statistics for the Receptive Arabic 1 VST 
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 25.76 0.62 0.96
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21b 25.81 0.69 0.96

@21c 25.79 0.73 0.96

@22a 25.77 0.81 0.96

@22b 25.77 0.68 0.96

@22c 25.82 0.75 0.96

@23a 25.73 0.81 0.96

@23b 26.13 0.25 0.96

@23c 25.73 0.62 0.96

@24a 25.71 0.80 0.96

@24b 25.74 0.69 0.96

@24c 25.69 0.67 0.96

@25a 25.71 0.71 0.96

@25b 25.71 0.71 0.96

@25c 25.71 0.80 0.96

@26a 25.84 0.62 0.96

@26b 25.81 0.68 0.96

@26c 25.77 0.67 0.96

@27a 25.77 0.76 0.96
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@27b 25.77 0.75 0.96

@27c 25.73 0.28 0.96

@28a 25.74 0.78 0.96

@28b 25.71 0.80 0.96

@28c 25.76 0.63 0.96

@29a 25.84 0.74 0.96

@29b 25.90 0.51 0.96

@29c 25.76 0.84 0.96

@30a 25.71 0.69 0.96

@30b 25.77 0.71 0.96

@30c 25.71 0.70 0.96

Table A-7: Summary Item Statistics for the Receptive Arabic 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 24.47 0.80 0.96

@31b 24.53 0.83 0.96

@31c 24.51 0.89 0.96

@32a 24.54 0.79 0.96
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@32b 24.53 0.74 0.96

@32c 24.54 0.46 0.96

@33a 24.54 0.68 0.96

@33b 24.58 0.84 0.96

@33c 24.49 0.42 0.96

@34a 24.51 0.82 0.96

@34b 24.46 0.74 0.96

@34c 24.49 0.82 0.96

@35a 24.54 0.63 0.96

@35b 24.49 0.70 0.96

@35c 24.54 0.55 0.96

@36a 24.54 0.57 0.96

@36b 24.49 0.89 0.96

@36c 24.49 0.89 0.96

@37a 24.81 0.30 0.96

@37b 24.54 0.83 0.96

@37c 24.53 0.77 0.96

@38a 24.78 0.46 0.96
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@38b 24.78 0.53 0.96

@38c 24.54 0.81 0.96

@39a 24.64 0.58 0.96

@39b 24.71 0.45 0.96

@39c 24.61 0.73 0.96

@40a 24.47 0.68 0.96

@40b 24.59 0.55 0.96

@40c 24.49 0.89 0.96

Table A-8: Summary Item Statistics for the Receptive Arabic 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 25.39 0.67 0.98

@41b 25.47 0.66 0.98

@41c 25.31 0.83 0.98

@42a 25.45 0.52 0.98

@42b 25.41 0.78 0.98

@42c 25.41 0.71 0.98

@43a 25.31 0.89 0.98
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@43b 25.53 0.56 0.98

@43c 25.33 0.78 0.98

@44a 25.35 0.91 0.98

@44b 25.33 0.96 0.98

@44c 25.39 0.73 0.98

@45a 25.39 0.76 0.98

@45b 25.31 0.88 0.98

@45c 25.35 0.88 0.98

@46a 25.31 0.88 0.98

@46b 25.33 0.80 0.98

@46c 25.31 0.89 0.98

@47a 25.31 0.88 0.98

@47b 25.33 0.67 0.98

@47c 25.37 0.68 0.98

@48a 25.29 0.82 0.98

@48b 25.29 0.82 0.98

@48c 25.31 0.89 0.98

@49a 25.33 0.96 0.98
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@49b 25.33 0.96 0.98

@49c 25.33 0.96 0.98

@50a 25.49 0.59 0.98

@50b 25.33 0.96 0.98

@50c 25.35 0.52 0.98

Tables A-4 to A-8 show that there were only five items in the
receptive  Arabic  1  Vocabulary  Size  Test  with  conspicuous
values.  They  will  be  inspected  and  revised,  if  necessary,  for
version 2 of the receptive Arabic 1 VST. Five items out of 150,
however,  do  not  threaten  the  validity  or  reliability  of  the
present version of the receptive Arabic 1 VST. The data analyzed
in  this  chapter,  therefore,  provide  strong  evidence  that  the
present  version  (Arabic  1.1)  of  the  receptive  Arabic  1  VST
exhibits  excellent  psychometric  properties,  meeting  all
professional  standards  of  reliability  and  validity  required  in
high-stakes testing.
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Chinese: Receptive Vocabulary Size Test 1

The Chinese 1 Vocabulary Size Test (VST) was modeled after the
English  Vocabulary  Levels  Test  pioneered  by  Paul  Nation
(Nation, 1990). It uses the word frequency list of the Routledge
Frequency  Dictionary  of  Chinese  (Xiao,  Rayson,  &  McEnery,
2009),  which  contains  the  most  frequent  5,000  words  of
Chinese, and measures how many of them are known.  In this
chapter,  evidence  of  validity  and  reliability  of  the  receptive
Chinese  1  VST  is  presented.  No  data  were  available  for  the
productive Chinese 1 VST.

The receptive Chinese 1 VST consists of five bands: the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun.

Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30.
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When  test  takers  take  the  VST,  their  results  are  stored
anonymously,  without  collecting  any  personal  or  technical
information, to improve the VST. In the present report, data
collected between April 2019 and March 2021 were analyzed to
examine  the  overall  validity  and  reliability  of  the  receptive
Chinese 1 VST and to identify poorly performing items to be
revised.

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding only to a few items. Table C-1 shows the descriptive
statistics of the receptive Chinese 1 VST.

Table C-1: Descriptive Statistics of the Receptive Chinese 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

72 92.10 6.61 101.50 56.04 0 150

Table C-1 shows that there were 72 test  takers.  Total  scores
ranged from 0 to 150, covering the complete breadth of scores.
The mean and the median were close to or within the upper
third  of  the  score  range,  indicating  that  there  was  a  large
number of test takers with high receptive vocabulary sizes.

To examine the overall reliability of the receptive Chinese 1
VST, Cronbach’s alpha between the five bands of the receptive
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test  was  calculated.  Cronbach’s  alpha  is  a  measure  of
consistency, i. e., how consistent the results of all bands are to
each  other.  It  is  commonly  used  as  a  measure  of  interrater
reliability. Because it  is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  receptive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
C-2  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case, bands.

Table C-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive Chinese 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

46 0.93 5

Table C-2 shows that the reliability and internal validity of the
receptive  Chinese  1  VST  was  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table C-1, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.

To  examine  the  internal  consistency  of  each  band,
Cronbach’s alpha was calculated for each band of 1,000 words.
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Each band consists of 30 items. Table C-3 shows the number of
test  takers,  Cronbach’s  alpha,  and  the  number  of  items  for
each band of the receptive Chinese 1 VST.

Table C-3: Cronbach’s Alpha for Each Band of the Receptive 
Chinese 1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 55 0.96 30

2 47 0.97 30

3 45 0.98 30

4 39 0.98 30

5 37 0.98 30

Total 72

Table C-3 shows that the internal consistency of each band was
considerably above 0.9, i. e., very good, for all five bands. To
examine  the  goodness-of-fit  of  each  individual  item,  the
following statistics on the relationship between each individual
item and all items of a band were calculated: the scale mean if
the item was deleted; the corrected item-total correlation; and
Cronbach’s alpha if the item was deleted. Items below 0.3 in
the column Corrected Item-Total Correlation do not correlate well
with the overall score and, therefore, provide cause for concern
(Field, 2018: 605). Items above the overall Cronbach’s alpha of
each band in the column Cronbach’s Alpha if Item Deleted are also
problematic, because if  their removal raises alpha, then they
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are less reliable than the average item (Field, 2018: 605). Tables
C-4 to C-8 show the summary item statistics for each band of
the receptive Chinese 1 VST. Cells with misfitting values are set
in bold and red.

Table C-4: Summary Item Statistics for the Receptive Chinese 1 VST 
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 23.16 0.57 0.96

@1b 23.09 0.84 0.95

@1c 23.16 0.73 0.95

@2a 23.45 0.43 0.96

@2b 23.20 0.59 0.96

@2c 22.91 0.29 0.96

@3a 22.98 0.69 0.96

@3b 23.09 0.70 0.95

@3c 23.07 0.77 0.95

@4a 23.07 0.79 0.95

@4b 22.96 0.57 0.96

@4c 23.05 0.67 0.95

@5a 23.04 0.80 0.95
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@5b 22.96 0.49 0.96

@5c 23.05 0.76 0.95

@6a 23.13 0.74 0.95

@6b 23.05 0.66 0.96

@6c 23.07 0.82 0.95

@7a 23.04 0.66 0.96

@7b 23.16 0.62 0.96

@7c 23.13 0.49 0.96

@8a 23.04 0.62 0.96

@8b 23.13 0.85 0.95

@8c 23.00 0.72 0.95

@9a 23.11 0.73 0.95

@9b 23.36 0.47 0.96

@9c 23.40 0.49 0.96

@10a 22.96 0.61 0.96

@10b 22.95 0.58 0.96

@10c 23.04 0.67 0.95
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Table C-5: Summary Item Statistics for the Receptive Chinese 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 25.85 0.58 0.97

@11b 25.89 0.62 0.97

@11c 25.89 0.93 0.96

@12a 25.91 0.63 0.97

@12b 25.85 0.81 0.97

@12c 25.91 0.91 0.97

@13a 25.89 0.93 0.96

@13b 25.85 0.78 0.97

@13c 25.94 0.85 0.97

@14a 25.89 0.82 0.97

@14b 25.91 0.45 0.97

@14c 25.81 0.63 0.97

@15a 25.79 0.57 0.97

@15b 25.81 0.63 0.97

@15c 25.83 0.72 0.97

@16a 25.85 0.83 0.97

@16b 25.85 0.78 0.97



26 Erwin Tschirner

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@16c 25.79 0.57 0.97

@17a 25.89 0.93 0.96

@17b 25.85 0.78 0.97

@17c 25.85 0.62 0.97

@18a 25.89 0.82 0.97

@18b 25.83 0.75 0.97

@18c 25.94 0.87 0.97

@19a 25.98 0.65 0.97

@19b 25.94 0.64 0.97

@19c 26.04 0.34 0.97

@20a 25.83 0.70 0.97

@20b 25.85 0.65 0.97

@20c 25.79 0.57 0.97

Table C-6: Summary Item Statistics for the Receptive Chinese 1 VST 
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 26.53 0.50 0.98

@21b 26.53 0.86 0.97
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21c 26.47 0.71 0.98

@22a 26.47 0.40 0.98

@22b 26.47 0.70 0.98

@22c 26.51 0.97 0.97

@23a 26.47 0.59 0.98

@23b 26.49 0.90 0.97

@23c 26.49 0.90 0.97

@24a 26.47 0.71 0.98

@24b 26.51 0.97 0.97

@24c 26.47 0.73 0.98

@25a 26.49 0.90 0.97

@25b 26.51 0.97 0.97

@25c 26.44 0.52 0.98

@26a 26.49 0.90 0.97

@26b 26.49 0.90 0.97

@26c 26.56 0.78 0.98

@27a 26.51 0.97 0.97

@27b 26.56 0.80 0.97
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@27c 26.47 0.61 0.98

@28a 26.56 0.80 0.97

@28b 26.47 0.70 0.98

@28c 26.56 0.57 0.98

@29a 26.67 0.61 0.98

@29b 26.58 0.77 0.98

@29c 26.56 0.62 0.98

@30a 26.51 0.97 0.97

@30b 26.49 0.81 0.97

@30c 26.49 0.78 0.98

Table C-7: Summary Item Statistics for the Receptive Chinese 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 26.49 0.87 0.97

@31b 26.46 0.60 0.98

@31c 26.49 0.86 0.97

@32a 26.49 0.87 0.97

@32b 26.44 0.58 0.98



Examining the Validity and Reliability... 29

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@32c 26.46 0.71 0.98

@33a 26.49 0.82 0.97

@33b 26.51 0.98 0.97

@33c 26.54 0.87 0.97

@34a 26.54 0.87 0.97

@34b 26.49 0.53 0.98

@34c 26.44 0.37 0.98

@35a 26.51 0.98 0.97

@35b 26.49 0.86 0.97

@35c 26.49 0.87 0.97

@36a 26.51 0.73 0.98

@36b 26.54 0.67 0.98

@36c 26.67 0.25 0.98

@37a 26.44 0.58 0.98

@37b 26.51 0.98 0.97

@37c 26.49 0.82 0.97

@38a 26.49 0.47 0.98

@38b 26.46 0.75 0.98
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@38c 26.49 0.74 0.97

@39a 26.51 0.98 0.97

@39b 26.46 0.71 0.98

@39c 26.46 0.75 0.98

@40a 26.49 0.86 0.97

@40b 26.51 0.98 0.97

@40c 26.56 0.80 0.97

Table C-8: Summary Item Statistics for the Receptive Chinese 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 26.22 0.54 0.98

@41b 26.08 0.81 0.98

@41c 26.08 0.78 0.98

@42a 26.05 0.72 0.98

@42b 26.11 0.98 0.98

@42c 26.11 0.98 0.98

@43a 26.11 0.68 0.98

@43b 26.11 0.98 0.98
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@43c 26.08 0.81 0.98

@44a 26.19 0.70 0.98

@44b 26.11 0.98 0.98

@44c 26.03 0.52 0.98

@45a 26.11 0.98 0.98

@45b 26.11 0.81 0.98

@45c 26.08 0.89 0.98

@46a 26.11 0.71 0.98

@46b 26.11 0.98 0.98

@46c 26.11 0.81 0.98

@47a 26.11 0.74 0.98

@47b 26.11 0.98 0.98

@47c 26.14 0.67 0.98

@48a 26.11 0.98 0.98

@48b 26.11 0.72 0.98

@48c 26.05 0.60 0.98

@49a 26.11 0.69 0.98

@49b 26.08 0.89 0.98
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@49c 26.08 0.89 0.98

@50a 26.08 0.54 0.98

@50b 26.08 0.89 0.98

@50c 26.05 0.72 0.98

Tables C-4 to C-8 show that there were only two items in the
receptive  Chinese  1  Vocabulary  Size  Test  with  conspicuous
values.  They  will  be  inspected  and  revised,  if  needed,  for
version 2 of the receptive Chinese 1 VST. Two items out of 150,
however,  do  not  threaten  the  validity  or  reliability  of  the
present  version  of  the  receptive  Chinese  1  VST.  The  data
analyzed  in  this  chapter,  therefore,  provide  strong  evidence
that the present version (Chinese 1.1) of the receptive Chinese 1
VST  exhibits  excellent  psychometric  properties,  meeting  all
professional  standards  of  reliability  and  validity  required  in
high-stakes testing.
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English: Receptive and Productive Vocabulary 
Size Tests 1

The English 1 Vocabulary Size Test (VST) was modeled after the
English  Vocabulary  Levels  Test  pioneered  by  Paul  Nation
(Nation, 1990). It uses the word frequency list of Leech, Rayson,
& Wilson (2001), which is based on the British National Corpus,
containing the most frequent 5,000 words of English. The VST
measures  how  many  of  them  are  known.  In  this  chapter,
evidence of validity and reliability of both, the receptive and
productive English 1 VST is presented.  When test takers take
the  VST,  their  results  are  stored  anonymously,  without
collecting any personal  or  technical  information,  to improve
the VST.  In  the present  report,  data  collected  between April
2019  and  March  2021  were  analyzed  to  examine  the  overall
validity and reliability of the receptive and productive English 1
VST and to identify poorly performing items to be revised.

The Receptive English 1 Vocabulary Size Test

The receptive English 1 VST consists of five bands: the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun.
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Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30.

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding only to a few items. Table E-1 shows the descriptive
statistics of the receptive English 1 VST.

Table E-1: Descriptive Statistics of the Receptive English 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

1346 104.99 1.21 125 44.39 0 150

Table E-1 shows that there were 1346 test takers. Total scores
ranged from 0 to 150, covering the complete breadth of scores.
The mean and the median were within the upper third of the
score  range  with  a  standard  deviation  of  44,  indicating that
there  was  a  large  number of  test  takers  with  high receptive
vocabulary sizes.
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To examine the overall reliability of the receptive English 1 VST,
Cronbach’s alpha between the five bands of the receptive test
was calculated. Cronbach’s alpha is a measure of consistency,
i. e., how consistent the results of all bands are to each other. It
is  commonly  used  as  a  measure  of  interrater  reliability.
Because  it  is  a  measure  of  internal  consistency,  it  may  be
considered  a  measure  of  (internal)  validity,  i. e.,  it  assesses
how well different item sets measure the construct. If alpha is
high,  it  may  be  assumed  that  all  items  measure  the  same
construct,  in  this  case  receptive  vocabulary  size.  Cronbach’s
alpha  above  0.7  is  considered  acceptable,  above  0.8,  it  is
considered  to  be  good,  and  above  0.9  very  good.  Table  E-2
shows  the  number  of  tests  administered,  Cronbach’s  alpha,
and the number of items, in this case, bands.

Table E-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive English 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

1112 0.94 5

Table E-2 shows that the reliability and internal validity of the
receptive  English  1  VST  is  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table E-1, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.
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To examine the internal consistency of each band, Cronbach’s
alpha was calculated for each band of 1,000 words. Each band
consists  of  30  items.  Table  E-3  shows  the  number  of  test
takers,  Cronbach’s  alpha,  and the number of  items for each
band of the receptive English 1 VST.

Table E-3: Cronbach’s Alpha for Each Band of the Receptive English 
1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 54 0.84 30

2 51 0.89 30

3 988 0.89 30

4 971 0.90 30

5 876 0.92 30

Total 1346

Table E-3 shows that the internal consistency of each band was
above 0.8 for Band 1 (good) and close to or above 0.9 (very good)
for  all  other  bands.  To  examine  the  goodness-of-fit  of  each
individual  item,  the  following  statistics  on  the  relationship
between  each  individual  item  and  all  items  of  a  band  were
calculated: the scale mean if the item was deleted; the corrected
item-total  correlation;  and  Cronbach’s  alpha  if  the  item  was
deleted.  Items  below  0.3  in  the  column  Corrected  Item-Total
Correlation do  not  correlate  well  with  the  overall  score  and,
therefore,  provide cause for  concern (Field,  2018:  605).  Items
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above the overall Cronbach’s alpha of each band in the column
Cronbach’s Alpha if Item Deleted are also problematic, because if
their removal raises alpha, then they are less reliable than the
average  item  (Field,  2018:  605).  Tables  E-4  to  E-8  show  the
summary item statistics for each band of the receptive English 1
VST. Cells with misfitting values are set in bold and red.

Table E-4: Summary Item Statistics for the Receptive English 1 VST 
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 27.44 0.57 0.82

@1b 27.37 0.00 0.84

@1c 27.46 0.50 0.83

@2a 27.37 0.00 0.84

@2b 27.37 0.00 0.84

@2c 27.43 0.04 0.84

@3a 27.37 0.00 0.84

@3b 27.37 0.00 0.84

@3c 27.41 0.58 0.82

@4a 27.39 0.73 0.82

@4b 27.41 0.11 0.84

@4c 27.37 0.00 0.84
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@5a 27.39 0.73 0.82

@5b 27.70 0.49 0.83

@5c 27.57 0.46 0.83

@6a 27.39 0.73 0.82

@6b 27.41 0.62 0.82

@6c 27.44 0.57 0.82

@7a 27.39 -0.08 0.84

@7b 27.41 0.18 0.84

@7c 27.39 0.73 0.82

@8a 27.41 0.11 0.84

@8b 27.69 0.44 0.83

@8c 27.39 0.73 0.82

@9a 27.37 0.00 0.84

@9b 27.37 0.00 0.84

@9c 27.43 0.49 0.83

@10a 27.46 0.64 0.82

@10b 27.37 0.00 0.84

@10c 27.41 0.62 0.82
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Table E-5: Summary Item Statistics for the Receptive English 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 26.69 -0.01 0.89

@11b 26.69 0.06 0.89

@11c 26.67 0.00 0.89

@12a 26.73 0.16 0.89

@12b 26.71 0.50 0.89

@12c 26.82 0.65 0.88

@13a 26.82 0.61 0.88

@13b 26.69 0.21 0.89

@13c 26.75 0.50 0.89

@14a 26.69 0.72 0.89

@14b 26.94 0.58 0.89

@14c 26.75 0.48 0.89

@15a 26.71 0.62 0.89

@15b 26.71 0.67 0.88

@15c 26.69 0.72 0.89

@16a 26.69 0.72 0.89

@16b 26.73 0.53 0.89



40 Erwin Tschirner

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@16c 26.67 0.00 0.89

@17a 26.78 0.61 0.88

@17b 26.73 0.69 0.88

@17c 26.71 0.62 0.89

@18a 26.67 0.00 0.89

@18b 26.73 0.43 0.89

@18c 26.69 0.72 0.89

@19a 26.80 0.23 0.89

@19b 26.82 0.36 0.89

@19c 26.78 0.38 0.89

@20a 26.82 0.44 0.89

@20b 26.78 0.61 0.88

@20c 26.92 0.55 0.89

Table E-6: Summary Item Statistics for the Receptive English 1 VST 
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 23.80 0.49 0.88

@21b 23.74 0.45 0.89
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21c 23.75 0.45 0.89

@22a 23.95 0.53 0.88

@22b 23.85 0.57 0.88

@22c 23.73 0.40 0.89

@23a 23.88 0.57 0.88

@23b 23.76 0.46 0.89

@23c 23.87 0.62 0.88

@24a 23.75 0.52 0.89

@24b 23.74 0.41 0.89

@24c 24.38 0.27 0.89

@25a 23.79 0.51 0.88

@25b 23.77 0.54 0.88

@25c 23.77 0.51 0.88

@26a 23.76 0.41 0.89

@26b 24.35 0.35 0.89

@26c 24.14 0.39 0.89

@27a 24.29 0.30 0.89

@27b 23.79 0.56 0.88
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@27c 23.79 0.46 0.89

@28a 23.78 0.44 0.89

@28b 23.80 0.59 0.88

@28c 23.76 0.48 0.89

@29a 23.74 0.45 0.89

@29b 23.91 0.57 0.88

@29c 24.04 0.39 0.89

@30a 23.79 0.54 0.88

@30b 24.27 0.35 0.89

@30c 23.77 0.47 0.89

Table E-7: Summary Item Statistics for the Receptive English 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 25.51 0.53 0.90

@31b 25.47 0.26 0.90

@31c 25.57 0.42 0.90

@32a 25.57 0.50 0.90

@32b 25.54 0.46 0.90
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@32c 25.47 0.52 0.90

@33a 25.47 0.43 0.90

@33b 25.60 0.43 0.90

@33c 25.56 0.53 0.90

@34a 25.68 0.50 0.90

@34b 25.47 0.44 0.90

@34c 25.49 0.42 0.90

@35a 25.56 0.53 0.90

@35b 25.57 0.53 0.90

@35c 25.52 0.54 0.90

@36a 25.55 0.54 0.90

@36b 25.64 0.42 0.90

@36c 25.63 0.52 0.90

@37a 25.53 0.45 0.90

@37b 25.52 0.57 0.90

@37c 25.60 0.37 0.90

@38a 25.53 0.55 0.90

@38b 25.57 0.54 0.90
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@38c 25.61 0.55 0.90

@39a 25.70 0.51 0.90

@39b 25.64 0.49 0.90

@39c 25.52 0.24 0.90

@40a 25.61 0.39 0.90

@40b 25.63 0.36 0.90

@40c 25.61 0.57 0.90

Table E-8: Summary Item Statistics for the Receptive English 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 25.84 0.58 0.92

@41b 25.95 0.51 0.92

@41c 25.96 0.48 0.92

@42a 25.75 0.63 0.92

@42b 25.74 0.57 0.92

@42c 25.72 0.54 0.92

@43a 25.71 0.48 0.92

@43b 25.78 0.55 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@43c 25.78 0.38 0.92

@44a 25.74 0.40 0.92

@44b 25.80 0.51 0.92

@44c 25.76 0.27 0.92

@45a 25.74 0.56 0.92

@45b 25.74 0.57 0.92

@45c 25.74 0.48 0.92

@46a 25.88 0.52 0.92

@46b 25.79 0.55 0.92

@46c 25.88 0.62 0.92

@47a 25.80 0.61 0.92

@47b 25.86 0.64 0.92

@47c 25.82 0.49 0.92

@48a 26.02 0.54 0.92

@48b 25.75 0.51 0.92

@48c 25.79 0.55 0.92

@49a 25.76 0.62 0.92

@49b 25.73 0.53 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@49c 25.74 0.59 0.92

@50a 25.85 0.44 0.92

@50b 25.76 0.55 0.92

@50c 25.75 0.52 0.92

Tables E-4 to E-8 show that there were 22 items in Bands 1 and
2  and  4  items  in  Bands  3-5  with  conspicuous  values  in  the
receptive English 1 Vocabulary Size Test. Note the relatively low
number of tests in Bands 1 and 2 compared with the other three
bands.  These  items  were  inspected.  None  of  these  items
showed any obvious issues. The data analyzed in this section
and the subsequent inspection of flagged items provide strong
evidence  that  the  receptive  English  1  VST  exhibits  excellent
psychometric properties, meeting all professional standards of
reliability and validity required in high-stakes testing.

The Productive English 1 Vocabulary Size Test

The productive vocabulary size test consists of 18 sentences, one
for each targeted word, which is partially missing. Each band is
thus represented by 18 words. These words involve 9 nouns, 6
verbs, and 3 adjectives chosen at random from the 1,000 words
of a band. The maximum score per band is 18. The maximum
composite score for all five bands is 90, i. e., five times 18.
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The targeted words appear towards the end of the sentence to
establish  their  meaning.  The  first  few  letters  are  given  to
disambiguate  the  word  from  other  possible  words.  As  many
letters are provided as needed to disambiguate any given word,
up to 50 % of the letters of the word, i. e., if a word consists of
an odd number of  letters,  a  maximum of  half  of  the letters
minus one are provided. All words of a particular sentence are
part of the same band or a more frequent band. In Bands 1 and
2,  the  partially  missing  words  are  uninflected:  verbs,  for
example, appear in their infinitive form. In Bands 3, 4, and 5,
partially  missing  words  may  be  inflected,  i. e.,  grammatical
knowledge may be required. Words are scored correct only if
they  are  100 %  correct,  including  orthographic  and
grammatical correctness.

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted were  left  blank.  Table  E-9
shows the descriptive statistics of the productive English 1 VST.
Tests that were completed in less than 5 minutes were removed.

Table E-9: Descriptive Statistics of the Productive English 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

906 55.74 0.75 62 22.58 0 87

Table E-9 shows that there were 906 test takers. Total scores
ranged from 0 to 87, all but covering the complete breadth of
scores. The mean and the median were above the midpoint of
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the scale (45) with a standard deviation of 23, indicating that
there was a broad range of test takers.

To examine the overall reliability of the productive English 1
VST,  Cronbach’s  alpha  between  the  five  bands  of  the
productive test was calculated. Cronbach’s alpha is a measure
of consistency, i. e., how consistent the results of all bands are
to each other. Because it is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  productive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
E-10  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case bands.

Table E-10: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Productive English 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

805 0.94 5

Table E-10 shows that the reliability and internal validity of the
productive  English  1  VST  was  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table E-9, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
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more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.

To  examine  the  internal  consistency  of  each  band,
Cronbach’s alpha was calculated for each band of 1,000 words.
Each band consists of 18 items. Table E-11 shows the number of
test  takers,  Cronbach’s  alpha,  and  the  number  of  items  for
each band of the productive English 1 VST.

Table E-11: Cronbach’s Alpha for Each Band of the Productive 
English 1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 583 0.76 18

2 435 0.76 18

3 320 0.79 18

4 304 0.80 18

5 274 0.84 18

Total 906

Table E-11  shows that the internal  consistency of  each band
was mostly close to or above 0.8, i. e.,  close to or within the
good range. Bands 1 and 2 were more on the acceptable (above
0.7) side.

To examine the goodness-of-fit of each individual item, the
following statistics on the relationship between each individual
item and all items of a band were calculated: the scale mean if



50 Erwin Tschirner

the item was deleted; the corrected item-total correlation; and
Cronbach’s alpha if the item was deleted. Items below 0.3 in
the column Corrected Item-Total Correlation do not correlate well
with  the overall  score  and may,  therefore,  provide cause for
concern (Field, 2018: 605). Items above the overall Cronbach’s
alpha  of  each  band  in  the  column  Cronbach’s  Alpha  if  Item
Deleted are  also  problematic,  because  if  their  removal  raises
alpha, then they are less reliable than the average item (Field,
2018:  605).  Tables  E-12  to  E-16  show  the  summary  item
statistics for each band of the productive English 1 VST. Cells
with misfitting values are set in bold and red.

Table E-12: Summary Item Statistics for the Productive English 1 
VST Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1 15.20 0.42 0.75

@2 15.25 0.32 0.75

@3 15.20 0.33 0.75

@4 15.32 0.31 0.76

@5 15.34 0.34 0.75

@6 15.28 0.35 0.75

@7 15.29 0.23 0.76

@8 15.18 0.53 0.74

@9 15.23 0.33 0.75
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@10 15.38 0.35 0.75

@11 15.16 0.61 0.75

@12 15.22 0.35 0.75

@13 15.33 0.24 0.76

@14 15.17 0.54 0.75

@15 15.22 0.31 0.75

@16 15.20 0.38 0.75

@17 15.21 0.43 0.75

@18 15.25 0.32 0.75

Table E-13: Summary Item Statistics for the Productive English 1 
VST Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@19 14.52 0.39 0.75

@20 14.54 0.53 0.74

@21 14.57 0.40 0.74

@22 14.60 0.47 0.73

@23 14.59 0.34 0.75

@24 14.51 0.53 0.74
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@25 14.51 0.49 0.74

@26 14.57 0.32 0.75

@27 14.71 0.31 0.75

@28 14.68 0.33 0.75

@29 14.57 0.43 0.74

@30 14.85 0.19 0.77

@31 14.58 0.35 0.75

@32 15.17 0.11 0.78

@33 14.49 0.58 0.74

@34 14.53 0.37 0.75

@35 14.54 0.40 0.74

@36 14.58 0.35 0.75

Table E-14: Summary Item Statistics for the Productive English 1 
VST Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@37 13.69 0.33 0.78

@38 13.84 0.40 0.78

@39 13.64 0.46 0.77
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@40 13.72 0.41 0.78

@41 13.64 0.49 0.77

@42 13.56 0.47 0.78

@43 13.51 0.36 0.78

@44 13.68 0.43 0.78

@45 13.66 0.39 0.78

@46 13.60 0.53 0.77

@47 13.52 0.40 0.78

@48 13.56 0.42 0.78

@49 13.76 0.19 0.80

@50 13.55 0.48 0.78

@51 13.52 0.51 0.78

@52 13.66 0.27 0.79

@53 13.56 0.44 0.78

@54 13.99 0.06 0.81
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Table E-15: Summary Item Statistics for the Productive English 1 
VST Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@55 13.52 0.33 0.79

@56 13.49 0.43 0.79

@57 13.57 0.32 0.79

@58 13.42 0.48 0.79

@59 13.50 0.38 0.79

@60 13.49 0.35 0.79

@61 13.75 0.33 0.79

@62 13.41 0.42 0.79

@63 13.54 0.31 0.79

@64 13.61 0.50 0.78

@65 13.71 0.43 0.79

@66 13.43 0.53 0.78

@67 13.88 0.35 0.79

@68 13.99 0.28 0.80

@69 13.43 0.53 0.78

@70 13.50 0.47 0.78

@71 13.42 0.53 0.79
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@72 13.78 0.45 0.78

Table E-16: Summary Item Statistics for the Productive English 1 
VST Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@73 13.33 0.46 0.83

@74 13.27 0.48 0.83

@75 13.35 0.54 0.83

@76 13.29 0.52 0.83

@77 13.25 0.48 0.83

@78 13.73 0.21 0.85

@79 13.45 0.47 0.83

@80 13.34 0.52 0.83

@81 13.26 0.55 0.83

@82 13.19 0.60 0.83

@83 13.41 0.49 0.83

@84 13.88 0.17 0.85

@85 13.22 0.59 0.83

@86 13.32 0.44 0.83
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@87 13.31 0.45 0.83

@88 13.19 0.55 0.83

@89 13.31 0.51 0.83

@90 13.34 0.27 0.84

Tables  E-12  to  E-16  show  that  there  were  11  items  with
conspicuous values in the productive English 1 VST. They were
inspected. Eight items did not exhibit any obvious issues. Three
items (32, 49, 84) were either ambiguous or incorrect, and they
will be revised for version 2 of the productive English 1 VST. An
additional two items (61, 63) were identified as ambiguous or
poorly phrased. They will also be revised. Five items out of 90
distributed  across  four  bands,  however,  do  not  threaten  the
validity or reliability of the present version of the productive
English  1  VST.  The  data  analyzed  in  this  section,  therefore,
provide strong evidence that the present version (Version 1.1)
of  the  productive  English  1  VST  exhibits  good  psychometric
properties, meeting all professional standards of reliability and
validity required in high-stakes testing.
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French: Receptive and Productive Vocabulary 
Size Tests 1

The French 1 Vocabulary Size Test (VST) was modeled after the
English  Vocabulary  Levels  Test  pioneered  by  Paul  Nation
(Nation, 1990). It uses the word frequency list of the Routledge
Frequency Dictionary of French (Lonsdale & Le Bras, 2009). The
VST  measures  how  many  of  its  words  are  known.  In  this
chapter,  evidence  of  validity  and  reliability  of  both,  the
receptive and productive French 1 VST is presented. When test
takers  take  the  VST,  their  results  are  stored  anonymously,
without  collecting  any  personal  or  technical  information,  to
improve the VST. In the present report, data collected between
April  2019  and  March  2021  were  analyzed  to  examine  the
overall validity and reliability of the receptive and productive
French  1  VST  and  to  identify  poorly  performing  items  to  be
revised.

The Receptive French 1 Vocabulary Size Test

The receptive  French 1  VST consists  of  five  bands:  the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun.
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Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30.

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding only to a few items. Table F-1 shows the descriptive
statistics of the receptive French 1 VST.

Table F-1: Descriptive Statistics of the Receptive French 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

621 83.96 1.47 84 36.74 0 150

Table F-1 shows that there were 621 test takers. Total scores
ranged from 0 to 150, covering the complete breadth of scores.
The mean and the median were close to the middle of the score
range (75) with a standard deviation of 37, indicating that there
was a broad cross section of ability levels.
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To examine the overall reliability of the receptive French 1 VST,
Cronbach’s alpha between the five bands of the receptive test
was calculated. Cronbach’s alpha is a measure of consistency,
i. e., how consistent the results of all bands are to each other. It
is  commonly  used  as  a  measure  of  interrater  reliability.
Because  it  is  a  measure  of  internal  consistency,  it  may  be
considered  a  measure  of  (internal)  validity,  i. e.,  it  assesses
how well different item sets measure the construct. If alpha is
high,  it  may  be  assumed  that  all  items  measure  the  same
construct,  in  this  case  receptive  vocabulary  size.  Cronbach’s
alpha  above  0.7  is  considered  acceptable,  above  0.8,  it  is
considered  to  be  good,  and  above  0.9  very  good.  Table  F-2
shows  the  number  of  tests  administered,  Cronbach’s  alpha,
and the number of items, in this case bands.

Table F-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive French 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

515 0.93 5

Table F-2 shows that the reliability and internal validity of the
receptive French 1 VST is above 0.9 (very good), which supports
the  claim  that  it  is  highly  valid  and  reliable.  Note  that  the
number of tests is different from the number of tests in Table
F-1, because to calculate alpha across all bands, all bands need
to have values. Some test takers only attempted one or more
bands but not all five. For these test takers, Cronbach’s alpha
of all five bands could not be calculated.
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To examine the internal consistency of each band, Cronbach’s
alpha was calculated for each band of 1,000 words. Each band
consists  of  30  items.  Table  F-3  shows  the  number  of  test
takers,  Cronbach’s  alpha,  and the number of  items for each
band of the receptive French 1 VST.

Table F-3: Cronbach’s Alpha for Each Band of the Receptive French 
1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 478 0.91 30

2 422 0.91 30

3 388 0.92 30

4 360 0.92 30

5 357 0.92 30

Total 621

Table F-3 shows that the internal consistency of each band was
above  0.9,  i. e.,  very  good,  for  all  bands.  To  examine  the
goodness-of-fit  of  each  individual  item,  the  following
statistics on the relationship between each individual item and
all items of a band were calculated: the scale mean if the item
was  deleted;  the  corrected  item-total  correlation;  and
Cronbach’s alpha if the item was deleted. Items below 0.3 in
the column Corrected Item-Total Correlation do not correlate well
with the overall score and, therefore, provide cause for concern
(Field, 2018: 605). Items above the overall Cronbach’s alpha of
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each band in the column Cronbach’s Alpha if Item Deleted are also
problematic, because if  their removal raises alpha, then they
are less reliable than the average item (Field, 2018: 605). Tables
F-4 to F-8 show the summary item statistics for each band of
the receptive French 1 VST. Cells with misfitting values are set
in bold and red.

Table F-4: Summary Item Statistics for the Receptive French 1 VST 
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 23.75 0.60 0.91

@1b 23.78 0.67 0.90

@1c 23.73 0.59 0.91

@2a 23.68 0.36 0.91

@2b 23.84 0.38 0.91

@2c 23.73 0.51 0.91

@3a 23.70 0.39 0.91

@3b 23.95 0.48 0.91

@3c 23.88 0.56 0.91

@4a 23.76 0.63 0.91

@4b 23.68 0.42 0.91

@4c 23.86 0.39 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@5a 23.75 0.49 0.91

@5b 23.93 0.48 0.91

@5c 23.88 0.59 0.91

@6a 23.78 0.43 0.91

@6b 23.92 0.52 0.91

@6c 23.88 0.52 0.91

@7a 23.67 0.42 0.91

@7b 24.05 0.50 0.91

@7c 23.93 0.35 0.91

@8a 23.81 0.44 0.91

@8b 23.93 0.47 0.91

@8c 23.75 0.56 0.91

@9a 23.82 0.53 0.91

@9b 23.70 0.54 0.91

@9c 23.69 0.52 0.91

@10a 23.85 0.41 0.91

@10b 23.73 0.49 0.91

@10c 23.87 0.55 0.91
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Table F-5: Summary Item Statistics for the Receptive French 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 20.91 0.35 0.91

@11b 20.96 0.52 0.91

@11c 21.14 0.45 0.91

@12a 21.16 0.51 0.91

@12b 21.23 0.40 0.91

@12c 21.08 0.55 0.91

@13a 20.98 0.62 0.91

@13b 21.10 0.56 0.91

@13c 21.04 0.53 0.91

@14a 21.18 0.52 0.91

@14b 21.05 0.60 0.91

@14c 21.28 0.52 0.91

@15a 21.06 0.60 0.91

@15b 21.07 0.56 0.91

@15c 21.04 0.59 0.91

@16a 21.08 0.45 0.91

@16b 21.25 0.63 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@16c 21.05 0.62 0.91

@17a 21.66 0.08 0.92

@17b 21.28 0.45 0.91

@17c 21.27 0.51 0.91

@18a 21.17 0.55 0.91

@18b 21.52 0.43 0.91

@18c 21.56 0.36 0.91

@19a 21.03 0.53 0.91

@19b 20.96 0.49 0.91

@19c 20.99 0.55 0.91

@20a 20.95 0.34 0.91

@20b 21.10 0.56 0.91

@20c 20.88 0.24 0.91

Table F-6: Summary Item Statistics for the Receptive French 1 VST 
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 16.56 0.54 0.92

@21b 16.64 0.64 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21c 16.89 0.64 0.92

@22a 16.84 0.62 0.92

@22b 16.41 0.33 0.92

@22c 16.67 0.55 0.92

@23a 16.61 0.48 0.92

@23b 16.86 0.50 0.92

@23c 16.88 0.69 0.92

@24a 16.55 0.52 0.92

@24b 16.41 0.37 0.92

@24c 16.52 0.52 0.92

@25a 16.65 0.59 0.92

@25b 16.82 0.50 0.92

@25c 16.61 0.38 0.92

@26a 17.08 0.32 0.92

@26b 16.94 0.66 0.92

@26c 16.76 0.69 0.92

@27a 16.81 0.59 0.92

@27b 16.85 0.54 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@27c 16.89 0.57 0.92

@28a 16.94 0.30 0.92

@28b 16.98 0.26 0.92

@28c 16.69 0.55 0.92

@29a 16.78 0.63 0.92

@29b 16.76 0.69 0.92

@29c 16.64 0.37 0.92

@30a 16.73 0.39 0.92

@30b 16.37 0.24 0.92

@30c 16.67 0.62 0.92

Table F-7: Summary Item Statistics for the Receptive French 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 18.64 0.54 0.91

@31b 18.59 0.54 0.91

@31c 18.76 0.56 0.91

@32a 18.96 0.36 0.92

@32b 19.05 0.43 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@32c 18.93 0.57 0.91

@33a 18.46 0.39 0.92

@33b 18.59 0.59 0.91

@33c 18.71 0.58 0.91

@34a 18.94 0.47 0.92

@34b 18.64 0.55 0.91

@34c 18.98 0.51 0.91

@35a 18.71 0.60 0.91

@35b 18.81 0.64 0.91

@35c 18.60 0.30 0.92

@36a 18.55 0.51 0.91

@36b 18.65 0.51 0.91

@36c 18.59 0.50 0.91

@37a 18.79 0.55 0.91

@37b 18.57 0.58 0.91

@37c 18.54 0.48 0.92

@38a 18.54 0.54 0.91

@38b 18.86 0.52 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@38c 18.71 0.33 0.92

@39a 19.00 0.30 0.92

@39b 19.13 0.34 0.92

@39c 18.69 0.48 0.91

@40a 18.89 0.56 0.91

@40b 18.77 0.62 0.91

@40c 18.72 0.54 0.91

Table F-8: Summary Item Statistics for the Receptive French 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 16.68 0.44 0.92

@41b 16.16 0.35 0.92

@41c 16.52 0.58 0.91

@42a 16.21 0.41 0.92

@42b 16.87 0.35 0.92

@42c 16.62 0.63 0.91

@43a 16.27 0.53 0.91

@43b 16.25 0.35 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@43c 16.18 0.27 0.92

@44a 16.39 0.45 0.92

@44b 16.56 0.63 0.91

@44c 16.72 0.41 0.92

@45a 16.34 0.48 0.92

@45b 16.57 0.64 0.91

@45c 16.64 0.45 0.92

@46a 16.48 0.63 0.91

@46b 16.45 0.63 0.91

@46c 16.39 0.46 0.92

@47a 16.43 0.58 0.91

@47b 16.45 0.48 0.92

@47c 16.70 0.62 0.91

@48a 16.43 0.52 0.91

@48b 16.78 0.40 0.92

@48c 16.70 0.52 0.91

@49a 16.33 0.41 0.92

@49b 16.84 0.48 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@49c 16.46 0.64 0.91

@50a 16.69 0.49 0.92

@50b 16.45 0.57 0.91

@50c 16.62 0.41 0.92

Tables F-4 to F-8 show that there were only five items in the
receptive  French  1  Vocabulary  Size  Test  with  conspicuous
values.  They  will  be  inspected  and  revised,  if  needed,  for
version 2 of the receptive French 1 VST. Five items out of 150,
however,  do  not  threaten  the  validity  or  reliability  of  the
present  version  of  the  receptive  French  1  VST.  The  data
analyzed  in  this  section,  therefore,  provide  strong  evidence
that the present version (French 1.1) of the receptive French 1
VST  exhibits  excellent  psychometric  properties,  meeting  all
professional  standards  of  reliability  and  validity  required  in
high-stakes testing.

The Productive French 1 Vocabulary Size Test

The productive vocabulary size test  consists of  18 sentences,
one for each targeted word,  which is  partially missing. Each
band is thus represented by 18 words. These words involve 9
nouns, 6 verbs, and 3 adjectives chosen at  random from the
1,000 words of a band. The maximum score per band is 18. The
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maximum composite score for all  five bands is  90, i. e.,  five
times 18.

The targeted words appear towards the end of the sentence
to establish their meaning. The first  few letters are given to
disambiguate  the  word  from  other  possible  words.  As  many
letters are provided as needed to disambiguate any given word,
up to 50 % of the letters of the word, i. e., if a word consists of
an odd number of  letters,  a  maximum of  half  of  the letters
minus one are provided. All words of a particular sentence are
part of the same band or a more frequent band. In Bands 1 and
2,  the  partially  missing  words  are  uninflected:  verbs,  for
example, appear in their infinitive form. In Bands 3, 4, and 5,
partially  missing  words  may  be  inflected,  i. e.,  grammatical
knowledge may be required. Words are scored correct only if
they  are  100 %  correct,  including  orthographic  and
grammatical correctness.

Correct responses were coded as 1 and incorrect responses as
0. Items that were not attempted were left  blank. Table F-9
shows the descriptive statistics of the productive French 1 VST.
Tests  that  were  completed  in  less  than  5  minutes  were
removed.

Table F-9: Descriptive Statistics of the Productive French 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

190 30.13 1.42 28.00 19.52 0 81
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Table F-9 shows that there were 190 test takers. Total scores
ranged from 0 to 81, not quite covering the complete breadth of
scores. The mean and the median were considerably below the
midpoint  of  the  scale  (45)  with  a  standard  deviation  of  20,
indicating that most test takers had relatively low vocabulary
sizes.

To examine the overall reliability of the productive French 1
VST,  Cronbach’s  alpha  between  the  five  bands  of  the
productive test was calculated. Cronbach’s alpha is a measure
of consistency, i. e., how consistent the results of all bands are
to each other. Because it is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  productive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
F-10  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case bands.

Table F-10: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Productive French 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

117 0.91 5

Table F-10 shows that the reliability and internal validity of the
productive  French  1  VST  is  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
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the number of tests is different from the number of tests in
Table F-9, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.

To  examine  the  internal  consistency  of  each  band,
Cronbach’s alpha was calculated for each band of 1,000 words.
Each band consists of 18 items. Table F-11 shows the number of
test  takers,  Cronbach’s  alpha,  and  the  number  of  items  for
each band of the productive French 1 VST.

Table F-11: Cronbach’s Alpha for Each Band of the Productive 
French 1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 69 0.65 18

2 40 0.68 18

3 18 0.90 18

4 25 0.87 18

5 22 0.81 18

Total 190

Table F-11 shows that the internal consistency of Bands 1 and 2
were acceptable  (close  to  0.7),  Band 3  was very  good (above
0.9), and Bands 4 and 5 were good (above 0.8). The relatively
low alpha at the lower bands may have to do with the relatively
low vocabulary sizes of the majority of test takers.
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To examine the goodness-of-fit  of  each individual  item, the
following statistics on the relationship between each individual
item and all items of a band were calculated: the scale mean if
the item was deleted; the corrected item-total correlation; and
Cronbach’s alpha if the item was deleted. Items below 0.3 in
the column Corrected Item-Total Correlation do not correlate well
with  the overall  score  and may,  therefore,  provide cause for
concern (Field, 2018: 605). Items above the overall Cronbach’s
alpha  of  each  band  in  the  column  Cronbach’s  Alpha  if  Item
Deleted are  also  problematic,  because  if  their  removal  raises
alpha, then they are less reliable than the average item (Field,
2018:  605).  Tables  F-12  to  F-16  show  the  summary  item
statistics for each band of the productive French 1 VST. Cells
with misfitting values are set in bold and red.

Table F-12: Summary Item Statistics for the Productive French 1 
VST Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1 13.32 0.21 0.64

@2 13.30 0.11 0.65

@3 13.42 0.33 0.63

@4 13.36 0.05 0.66

@5 13.84 0.45 0.61

@6 13.45 0.23 0.64
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@7 13.57 0.13 0.66

@8 13.26 0.00 0.65

@9 13.51 0.40 0.62

@10 13.46 0.44 0.61

@11 13.51 0.25 0.64

@12 13.52 0.30 0.63

@13 13.30 0.17 0.65

@14 13.70 0.31 0.63

@15 13.39 0.24 0.64

@16 13.35 0.17 0.65

@17 13.33 0.24 0.64

@18 13.84 0.23 0.64

Table F-13: Summary Item Statistics for the Productive French 1 VST
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@19 12.98 0.16 0.68

@20 13.08 0.46 0.64

@21 12.77 0.01 0.69
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@22 12.98 0.42 0.65

@23 12.70 0.00 0.68

@24 12.73 0.16 0.68

@25 12.70 0.00 0.68

@26 13.10 0.22 0.68

@27 13.08 0.40 0.65

@28 12.73 0.21 0.68

@29 13.08 0.17 0.68

@30 13.08 0.40 0.65

@31 12.85 0.23 0.67

@32 12.95 0.36 0.66

@33 13.00 0.27 0.67

@34 13.18 0.29 0.67

@35 12.93 0.25 0.67

@36 13.02 0.46 0.64
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Table F-14: Summary Item Statistics for the Productive French 1 VST 
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@37 10.89 0.63 0.89

@38 11.28 0.74 0.88

@39 10.83 0.58 0.89

@40 11.28 0.66 0.89

@41 10.94 0.60 0.89

@42 11.44 0.46 0.89

@43 11.33 0.69 0.89

@44 11.17 0.75 0.88

@45 11.22 0.64 0.89

@46 11.17 0.39 0.90

@47 10.83 0.58 0.89

@48 10.89 0.55 0.89

@49 11.11 0.50 0.89

@50 11.56 0.51 0.89

@51 11.22 0.78 0.88

@52 11.06 0.01 0.91

@53 11.06 0.52 0.89
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@54 10.94 0.36 0.90

Table F-15: Summary Item Statistics for the Productive French 1 VST
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@55 10.40 0.71 0.85

@56 10.56 0.26 0.87

@57 10.40 0.30 0.87

@58 10.60 0.44 0.87

@59 10.24 0.44 0.87

@60 10.52 0.55 0.86

@61 10.72 0.57 0.86

@62 10.44 0.80 0.85

@63 10.20 0.37 0.87

@64 10.60 0.69 0.86

@65 10.68 0.59 0.86

@66 10.68 0.59 0.86

@67 10.28 0.40 0.87

@68 10.08 0.47 0.87
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@69 10.40 0.42 0.87

@70 10.16 0.49 0.86

@71 10.44 0.31 0.87

@72 10.28 0.43 0.87

Table F-16: Summary Item Statistics for the Productive French 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@73 7.45 0.70 0.78

@74 7.59 0.19 0.81

@75 7.36 0.32 0.81

@76 7.45 0.47 0.80

@77 7.95 0.00 0.81

@78 7.23 0.73 0.78

@79 7.00 0.18 0.81

@80 7.82 0.35 0.80

@81 7.36 0.19 0.81

@82 7.91 0.06 0.81

@83 7.41 0.59 0.79
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@84 7.36 0.40 0.80

@85 7.82 0.20 0.81

@86 7.55 0.26 0.81

@87 7.36 0.52 0.79

@88 7.27 0.59 0.79

@89 7.50 0.56 0.79

@90 7.82 0.43 0.80

Tables  F-12  to  F-16  show  that  there  were  24  items  with
conspicuous values in the productive French 1 VST in Bands 1
and 2 and 9 in Bands 3-5. They will be inspected and revised,
where needed, for version 2 of the productive French 1 VST. The
probability  that  many,  if  not  most,  of  these  items  will  not
exhibit  any obvious issues is  relatively high. Meanwhile,  the
data analyzed in this section provide sufficient evidence that
the present version (Version 1.1) of the productive French 1 VST
exhibits  acceptable  psychometric  properties,  meeting  many
professional  standards  of  reliability  and  validity  required  in
high-stakes testing.
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German: Receptive and Productive Vocabulary 
Size Tests 1

The German 1 Vocabulary Size Test (VST) was modeled after the
English  Vocabulary  Levels  Test  pioneered  by  Paul  Nation
(Nation, 1990). It uses the word frequency list of the Routledge
Frequency Dictionary of German (Jones & Tschirner, 2006). The
VST  measures  how  many  of  its  words  are  known.  In  this
chapter,  evidence  of  validity  and  reliability  of  both,  the
receptive and productive German 1 VST is presented. When test
takers  take  the  VST,  their  results  are  stored  anonymously,
without  collecting  any  personal  or  technical  information,  to
improve the VST. In the present report, data collected between
April  2019  and  March  2021  were  analyzed  to  examine  the
overall validity and reliability of the receptive and productive
German 1 VST and to identify poorly performing items to be
revised. 

The Receptive German 1 Vocabulary Size Test

The receptive German 1 VST consists of five bands: the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun. 
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Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30. 

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding  only  to  a  few  items.  Table  G-1  shows  the
descriptive statistics of the receptive German 1 VST.

Table G-1: Descriptive Statistics of the Receptive German 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

2214 97.25 0.98 106 45.86 0 150

Table G-1 shows that there were 2214 test takers. Total scores
ranged from 0 to 150, covering the complete breadth of scores.
The mean and the median were close to or within the upper
third  of  the  score  range,  indicating  that  there  was  a  large
number of test takers with high receptive vocabulary sizes.
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To  examine  the  overall  reliability  of  the receptive  German  1
VST, Cronbach’s alpha between the five bands of the receptive
test  was  calculated.  Cronbach’s  alpha  is  a  measure  of
consistency, i. e., how consistent the results of all bands are to
each  other.  It  is  commonly  used  as  a  measure  of  interrater
reliability. Because it  is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  receptive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
G-2  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case bands. 

Table G-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive German 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

1577 0.94 5

Table G-2 shows that the reliability and internal validity of the
receptive  German  1  VST  was  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table G-1, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.
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To examine the internal consistency of each band, Cronbach’s
alpha was calculated for each band of 1,000 words. Each band
consists  of  30  items.  Table  G-3  shows  the  number  of  test
takers,  Cronbach’s  alpha,  and the number of  items for each
band of the receptive German 1 VST.

Table G-3: Cronbach’s Alpha for Each Band of the Receptive 
German 1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 1704 0.88 30

2 1594 0.94 30

3 1415 0.94 30

4 1251 0.94 30

5 1123 0.94 30

Total 2238

Table G-3 shows that the internal consistency of each band was
close  to  or  above 0.9,  i. e.,  close  to  or  within the very  good
range. To examine the goodness-of-fit of each individual item,
the  following  statistics  on  the  relationship  between  each
individual  item and  all  items of  a  band were  calculated:  the
scale mean if  the item was deleted; the corrected item-total
correlation;  and  Cronbach’s  alpha  if  the  item  was  deleted.
Items below 0.3 in the column  Corrected Item-Total Correlation
do  not  correlate  well  with  the  overall  score  and,  therefore,
provide cause for concern (Field, 2018: 605). Items above the
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overall Cronbach’s alpha of each band in the column Cronbach’s
Alpha  if  Item  Deleted are  also  problematic,  because  if  their
removal  raises  alpha,  then  they  are  less  reliable  than  the
average item (Field,  2018:  605).  Tables  G-4 to G-8 show the
summary item statistics for each band of the receptive German
1 VST. Cells with misfitting values are set in bold and red.

Table G-4: Summary Item Statistics for the Receptive German 1 VST
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 26.66 0.49 0.88

@1b 26.61 0.22 0.88

@1c 26.58 0.47 0.88

@2a 26.56 0.29 0.88

@2b 26.60 0.46 0.88

@2c 26.68 0.54 0.88

@3a 26.64 0.46 0.88

@3b 26.57 0.46 0.88

@3c 26.60 0.46 0.88

@4a 26.62 0.45 0.88

@4b 26.58 0.43 0.88

@4c 26.60 0.33 0.88
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@5a 26.60 0.43 0.88

@5b 26.66 0.44 0.88

@5c 26.63 0.45 0.88

@6a 26.86 0.33 0.89

@6b 26.61 0.44 0.88

@6c 26.65 0.58 0.88

@7a 26.61 0.41 0.88

@7b 26.61 0.50 0.88

@7c 26.73 0.50 0.88

@8a 26.58 0.43 0.88

@8b 26.61 0.53 0.88

@8c 26.65 0.50 0.88

@9a 26.58 0.36 0.88

@9b 26.74 0.37 0.88

@9c 26.61 0.41 0.88

@10a 26.60 0.52 0.88

@10b 26.77 0.50 0.88

@10c 26.59 0.50 0.88
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Table G-5: Summary Item Statistics for the Receptive German 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 25.07 0.65 0.94

@11b 25.04 0.49 0.94

@11c 24.97 0.38 0.94

@12a 25.12 0.61 0.94

@12b 25.07 0.65 0.94

@12c 25.02 0.57 0.94

@13a 25.02 0.53 0.94

@13b 25.13 0.65 0.94

@13c 25.04 0.63 0.94

@14a 25.03 0.50 0.94

@14b 25.03 0.51 0.94

@14c 25.07 0.63 0.94

@15a 25.10 0.52 0.94

@15b 24.98 0.44 0.94

@15c 25.06 0.64 0.94

@16a 25.10 0.55 0.94

@16b 25.20 0.64 0.94
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@16c 25.10 0.55 0.94

@17a 25.00 0.46 0.94

@17b 25.09 0.57 0.94

@17c 25.09 0.52 0.94

@18a 25.02 0.56 0.94

@18b 25.06 0.56 0.94

@18c 25.11 0.55 0.94

@19a 25.09 0.53 0.94

@19b 25.14 0.63 0.94

@19c 25.20 0.59 0.94

@20a 25.07 0.66 0.94

@20b 25.06 0.58 0.94

@20c 25.07 0.64 0.94

Table G-6: Summary Item Statistics for the Receptive German 1 VST
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 23.85 0.62 0.93

@21b 23.74 0.41 0.93
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21c 23.84 0.58 0.93

@22a 23.77 0.43 0.93

@22b 23.78 0.57 0.93

@22c 23.78 0.58 0.93

@23a 23.78 0.57 0.93

@23b 23.78 0.58 0.93

@23c 23.84 0.57 0.93

@24a 23.79 0.50 0.93

@24b 23.96 0.66 0.93

@24c 23.91 0.68 0.93

@25a 23.93 0.55 0.93

@25b 23.79 0.53 0.93

@25c 23.92 0.60 0.93

@26a 23.83 0.61 0.93

@26b 23.93 0.67 0.93

@26c 23.95 0.67 0.93

@27a 23.79 0.55 0.93

@27b 23.96 0.62 0.93
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@27c 23.91 0.68 0.93

@28a 24.20 0.21 0.94

@28b 23.80 0.50 0.93

@28c 23.90 0.46 0.93

@29a 23.94 0.54 0.93

@29b 23.92 0.45 0.93

@29c 23.78 0.48 0.93

@30a 23.77 0.57 0.93

@30b 23.78 0.50 0.93

@30c 23.91 0.59 0.93

Table G-7: Summary Item Statistics for the Receptive German 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 23.65 0.29 0.94

@31b 23.76 0.55 0.94

@31c 23.80 0.59 0.94

@32a 23.75 0.55 0.94

@32b 23.81 0.62 0.94
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@32c 23.75 0.57 0.94

@33a 23.79 0.62 0.94

@33b 23.92 0.67 0.94

@33c 23.73 0.57 0.94

@34a 23.71 0.54 0.94

@34b 23.75 0.53 0.94

@34c 23.67 0.45 0.94

@35a 23.74 0.53 0.94

@35b 23.81 0.58 0.94

@35c 23.91 0.68 0.94

@36a 23.77 0.57 0.94

@36b 23.98 0.64 0.94

@36c 23.79 0.53 0.94

@37a 23.99 0.67 0.94

@37b 23.95 0.68 0.94

@37c 23.84 0.64 0.94

@38a 23.86 0.66 0.94

@38b 23.96 0.70 0.94
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@38c 23.70 0.52 0.94

@39a 23.73 0.47 0.94

@39b 23.79 0.51 0.94

@39c 23.73 0.57 0.94

@40a 23.90 0.67 0.94

@40b 24.02 0.47 0.94

@40c 23.73 0.58 0.94

Table G-8: Summary Item Statistics for the Receptive German 1 VST
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 24.23 0.59 0.94

@41b 24.13 0.44 0.94

@41c 24.51 0.33 0.94

@42a 24.23 0.58 0.94

@42b 24.27 0.64 0.94

@42c 24.26 0.57 0.94

@43a 24.27 0.62 0.94

@43b 24.15 0.50 0.94
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@43c 24.23 0.66 0.94

@44a 24.20 0.58 0.94

@44b 24.24 0.68 0.94

@44c 24.16 0.58 0.94

@45a 24.14 0.51 0.94

@45b 24.18 0.63 0.94

@45c 24.15 0.60 0.94

@46a 24.38 0.72 0.94

@46b 24.23 0.66 0.94

@46c 24.29 0.65 0.94

@47a 24.26 0.72 0.94

@47b 24.20 0.68 0.94

@47c 24.18 0.57 0.94

@48a 24.36 0.49 0.94

@48b 24.34 0.59 0.94

@48c 24.22 0.65 0.94

@49a 24.19 0.62 0.94

@49b 24.19 0.67 0.94
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@49c 24.23 0.58 0.94

@50a 24.21 0.52 0.94

@50b 24.41 0.60 0.94

@50c 24.46 0.44 0.94

Tables G-4 to G-8 show that there were only five items in the
receptive  German  1  Vocabulary  Size  Test  with  conspicuous
values. They were inspected. Three of these items (1b, 2a, 31a)
had slightly different difficulty values than the average item of
their respective band but did not exhibit any additional issues.
These items will not be revised. Two items (6a, 28a) were found
to be incorrect and will be revised for version 2 of the receptive
German 1 VST. Two items out of 150, however, do not threaten
the validity or reliability of the present version of the receptive
German 1 VST.

The data analyzed in this section, therefore, provide strong
evidence that the present version (German 1.1) of the receptive
German  1  VST  exhibits  excellent  psychometric  properties,
meeting  all  professional  standards  of  reliability  and  validity
required in high-stakes testing.

The Productive German 1 Vocabulary Size Test

The productive vocabulary size test  consists of  18 sentences,
one for each targeted word,  which is  partially missing. Each
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band is thus represented by 18 words. These words involve 9
nouns, 6 verbs, and 3 adjectives chosen at  random from the
1,000 words of a band. The maximum score per band is 18. The
maximum composite score for all  five bands is  90, i. e.,  five
times 18.

The targeted words appear towards the end of the sentence
to establish their meaning. The first  few letters are given to
disambiguate  the  word  from  other  possible  words.  As  many
letters are provided as needed to disambiguate any given word,
up to 50 % of the letters of the word, i. e., if a word consists of
an odd number of  letters,  a  maximum of  half  of  the letters
minus one are provided. All words of a particular sentence are
part of the same band or a more frequent band. In Bands 1 and
2,  the  partially  missing  words  are  uninflected:  verbs,  for
example, appear in their infinitive form. In Bands 3, 4, and 5,
partially  missing  words  may  be  inflected,  i. e.,  grammatical
knowledge may be required. Words are scored correct only if
they  are  100 %  correct,  including  orthographic  and
grammatical correctness.

Correct responses were coded as 1 and incorrect responses as
0. Items that were not attempted were left blank. Table G-9
shows  the  descriptive  statistics  of  the  productive  German  1
VST.  Tests that were completed in less than 5 minutes  were
removed.
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Table G-9: Descriptive Statistics of the Productive German 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

1891 54.09 0.63 61 27.51 0 88

Table G-9 shows that there were 1,891 test takers. Total scores
ranged from 0 to 88, all but covering the complete breadth of
scores. The mean and the median were above the midpoint of
the scale (45) with a standard deviation of 27.5, indicating that
there was a broad range of test takers.

To examine the overall reliability of the productive German 1
VST,  Cronbach’s  alpha  between  the  five  bands  of  the
productive test was calculated. Cronbach’s alpha is a measure
of consistency, i. e., how consistent the results of all bands are
to each other. Because it is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  productive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
G-10  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case bands.
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Table G-10: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Productive German 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

1551 0.95 5

Table G-10 shows that the reliability and internal validity of the
productive German 1 VST is considerably above 0.9 (very good),
which supports the claim that it  is highly valid and reliable.
Note that the number of tests is different from the number of
tests in Table G-9, because to calculate alpha across all bands,
all bands need to have values. Some test takers only attempted
one  or  more  bands  but  not  all  five.  For  these  test  takers,
Cronbach’s alpha of all five bands could not be calculated.

To  examine  the  internal  consistency  of  each  band,
Cronbach’s alpha was calculated for each band of 1,000 words.
Each band consists of 18 items. Table G-11 shows the number of
test  takers,  Cronbach’s  alpha,  and  the  number  of  items  for
each band of the productive German 1 VST.

Table G-11: Cronbach’s Alpha for Each Band of the Productive 
German 1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 1131 0.84 18

2 891 0.79 18

3 765 0.77 18



98 Erwin Tschirner

Band N of Tests Alpha N of Items

4 733 0.78 18

5 806 0.87 18

Total 2238

Table G-11 shows that the internal  consistency of  each band
was  close  to  or  above  0.8,  i. e.,  close  to  or  within  the  good
range. 

To examine the goodness-of-fit of each individual item, the
following statistics on the relationship between each individual
item and all items of a band were calculated: the scale mean if
the item was deleted; the corrected item-total correlation; and
Cronbach’s alpha if the item was deleted. Items below 0.3 in
the column Corrected Item-Total Correlation do not correlate well
with  the overall  score  and may,  therefore,  provide cause for
concern (Field, 2018: 605). Items above the overall Cronbach’s
alpha  of  each  band  in  the  column  Cronbach’s  Alpha  if  Item
Deleted are  also  problematic,  because  if  their  removal  raises
alpha, then they are less reliable than the average item (Field,
2018:  605).  Tables  G-12  to  G-16  show  the  summary  item
statistics for each band of the productive German 1 VST. Cells
with misfitting values are set in bold and red.
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Table G-12: Summary Item Statistics for the Productive German 1 
VST Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1 15.57 0.26 0.84

@2 15.55 0.40 0.83

@3 15.52 0.45 0.83

@4 15.54 0.32 0.84

@5 15.65 0.58 0.82

@6 15.52 0.44 0.83

@7 15.52 0.25 0.84

@8 15.58 0.38 0.84

@9 15.57 0.51 0.83

@10 15.59 0.48 0.83

@11 15.54 0.44 0.83

@12 15.58 0.44 0.83

@13 15.62 0.54 0.83

@14 15.62 0.41 0.83

@15 15.67 0.55 0.83

@16 15.55 0.41 0.83

@17 15.60 0.54 0.83
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@18 15.63 0.49 0.83

Table G-13: Summary Item Statistics for the Productive German 1 
VST Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@19 15.21 0.30 0.79

@20 15.13 0.16 0.79

@21 15.13 0.39 0.78

@22 15.19 0.38 0.78

@23 15.17 0.39 0.78

@24 15.41 0.44 0.78

@25 15.33 0.27 0.79

@26 15.22 0.54 0.77

@27 15.19 0.48 0.78

@28 15.21 0.55 0.77

@29 15.13 0.29 0.79

@30 15.19 0.42 0.78

@31 15.20 0.44 0.78

@32 15.17 0.51 0.78
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@33 15.18 0.30 0.79

@34 15.12 0.13 0.79

@35 15.38 0.41 0.78

@36 15.15 0.40 0.78

Table G-14: Summary Item Statistics for the Productive German 1 
VST Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@37 14.46 0.24 0.77

@38 14.37 0.34 0.77

@39 14.40 0.50 0.76

@40 14.42 0.47 0.76

@41 14.49 0.27 0.77

@42 14.49 0.48 0.75

@43 14.41 0.52 0.75

@44 14.45 0.48 0.75

@45 14.44 0.01 0.79

@46 14.38 0.34 0.77

@47 14.43 0.39 0.76
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@48 14.47 0.37 0.76

@49 14.53 0.29 0.77

@50 14.52 0.51 0.75

@51 14.56 0.48 0.75

@52 15.09 0.11 0.79

@53 14.50 0.49 0.75

@54 14.50 0.32 0.77

Table G-15: Summary Item Statistics for the Productive German 1 
VST Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@55 14.69 0.36 0.77

@56 14.78 0.50 0.76

@57 14.72 0.24 0.77

@58 14.91 0.28 0.78

@59 14.84 0.23 0.78

@60 14.81 0.31 0.77

@61 14.75 0.42 0.76

@62 14.74 0.43 0.76



Examining the Validity and Reliability... 103

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@63 14.73 0.57 0.76

@64 14.80 0.46 0.76

@65 14.80 0.19 0.78

@66 14.71 0.51 0.76

@67 14.73 0.47 0.76

@68 14.72 0.47 0.76

@69 14.79 0.42 0.76

@70 14.86 0.44 0.76

@71 14.97 0.33 0.77

@72 14.84 0.15 0.78

Table G-16: Summary Item Statistics for the Productive German 1 
VST Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@73 14.94 0.62 0.85

@74 14.89 0.35 0.86

@75 14.93 0.59 0.85

@76 14.97 0.46 0.86

@77 14.92 0.60 0.85
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@78 14.94 0.51 0.86

@79 14.93 0.53 0.86

@80 15.54 0.05 0.89

@81 14.92 0.60 0.85

@82 14.91 0.56 0.86

@83 14.91 0.59 0.85

@84 14.93 0.66 0.85

@85 14.90 0.59 0.86

@86 14.85 0.43 0.86

@87 14.96 0.64 0.85

@88 14.86 0.37 0.86

@89 14.93 0.43 0.86

@90 14.89 0.35 0.86

Tables  G-12  to  G-16  show  that  there  were  17  items  with
conspicuous values in the productive German 1 VST. They were
inspected.  Most  of  these  items were  either  somewhat easier
than the average item of their respective band (7, 20, 29, 34, 41,
45) or somewhat more difficult (25, 49, 52, 57, 58, 59, 65) but
did not exhibit any additional issues. Four items (7, 37, 72, 80)
were either ambiguous or poorly phrased and will be revised for
version 2 of the productive German 1 VST. Four items out of 90,



Examining the Validity and Reliability... 105

however,  do  not  threaten  the  validity  or  reliability  of  the
present  version  of  the  productive  German  1  VST.  The  data
analyzed  in  this  section,  therefore,  provide  strong  evidence
that the present version (Version 1.1) of the productive German
1  VST  exhibits  good  psychometric  properties,  meeting  all
professional  standards  of  reliability  and  validity  required  in
high-stakes testing.
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Italian: Receptive Vocabulary Size Test 1

The Italian 1 Vocabulary Size Test (VST) was modeled after the
English  Vocabulary  Levels  Test  pioneered  by  Paul  Nation
(Nation, 1990).  It  is  based on De Mauro et  al. (1993)  and De
Mauro  et  al.  (1996)  and  measures  how  many  of  the  most
frequent  5,000  words  of  Italian  are  known.  In  this  chapter,
evidence of validity and reliability of the receptive Italian 1 VST
is presented. Not enough data were available for the productive
Italian 1 VST (less than 30 datasets).

The receptive Italian 1 VST consists of five bands: the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun. 

Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30. 
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When  test  takers  take  the  VST,  their  results  are  stored
anonymously,  without  collecting  any  personal  or  technical
information, to improve the VST. In the present report, data
collected between April 2019 and March 2021 were analyzed to
examine  the  overall  validity  and  reliability  of  the  receptive
Italian  1  VST  and  to  identify  poorly  performing  items  to  be
revised. 

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding only to a few items. Table I-1 shows the descriptive
statistics of the receptive Italian 1 VST.

Table I-1: Descriptive Statistics of the Receptive Italian 1 Vocabulary
Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

76 92.17 4.73 104.50 41.25 8 145

Table  I-1  shows  that  there  were  76  test  takers.  Total  scores
ranged from 8 to 145, covering most of the scores. The mean
and the median were close to or within the upper third of the
score  range with  a  standard deviation of  over  40,  indicating
that there was a large number of test takers with high receptive
vocabulary sizes.
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To examine the overall reliability of the receptive Italian 1 VST,
Cronbach’s alpha between the five bands of the receptive test
was calculated. Cronbach’s alpha is a measure of consistency,
i. e., how consistent the results of all bands are to each other. It
is  commonly  used  as  a  measure  of  interrater  reliability.
Because  it  is  a  measure  of  internal  consistency,  it  may  be
considered  a  measure  of  (internal)  validity,  i. e.,  it  assesses
how well different item sets measure the construct. If alpha is
high,  it  may  be  assumed  that  all  items  measure  the  same
construct,  in  this  case  receptive  vocabulary  size.  Cronbach’s
alpha  above  0.7  is  considered  acceptable,  above  0.8,  it  is
considered  to  be  good,  and  above  0.9  very  good.  Table  I-2
shows  the  number  of  tests  administered,  Cronbach’s  alpha,
and the number of items, in this case bands. 

Table I-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive Italian 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

58 0.92 5

Table I-2 shows that the reliability and internal validity of the
receptive Italian 1 VST is above 0.9 (very good), which supports
the  claim  that  it  is  highly  valid  and  reliable.  Note  that  the
number of tests is different from the number of tests in Table
I-1, because to calculate alpha across all bands, all bands need
to have values. Some test takers only attempted one or more
bands but not all five. For these test takers, Cronbach’s alpha
of all five bands could not be calculated.
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To examine the internal consistency of each band, Cronbach’s
alpha was calculated for each band of 1,000 words. Each band
consists of 30 items. Table I-3 shows the number of test takers,
Cronbach’s alpha, and the number of items for each band of
the receptive Italian 1 VST.

Table I-3: Cronbach’s Alpha for Each Band of the Receptive Italian 1 
Vocabulary Size Test

Band N of Tests Alpha N of Items

1 40 0.80 30

2 49 0.75 30

3 39 0.90 30

4 31 0.90 30

5 32 0.91 30

Total 76

Table I-3 shows that  the internal  consistency of  Band 1  was
good (0.8), Band 2 was acceptable (above 0.7), and Bands 3-5
were very good (at or above 0.9). To examine the goodness-of-
fit  of  each  individual  item,  the  following  statistics  on  the
relationship between each individual  item and all  items of a
band were calculated: the scale mean if the item was deleted;
the corrected item-total correlation; and Cronbach’s alpha if
the item was deleted. Items below 0.3 in the column Corrected
Item-Total  Correlation do  not  correlate  well  with  the  overall
score  and,  therefore,  provide  cause for  concern (Field,  2018:
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605). Items above the overall Cronbach’s alpha of each band in
the column Cronbach’s Alpha if Item Deleted are also problematic,
because if their removal raises alpha, then they are less reliable
than the average item (Field, 2018: 605). Tables I-4 to I-8 show
the  summary  item  statistics  for  each  band  of  the  receptive
Italian 1 VST. Cells with misfitting values are set in bold and
red.

Table I-4: Summary Item Statistics for the Receptive Italian 1 VST 
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 26.28 0.66 0.78

@1b 26.30 0.06 0.81

@1c 26.25 0.58 0.79

@2a 26.28 0.58 0.79

@2b 26.40 0.06 0.81

@2c 26.25 0.27 0.80

@3a 26.48 0.38 0.79

@3b 26.37 0.40 0.79

@3c 26.33 0.30 0.80

@4a 26.28 0.66 0.78

@4b 26.25 0.58 0.79
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@4c 26.25 0.58 0.79

@5a 26.45 0.16 0.81

@5b 26.37 0.30 0.80

@5c 26.30 0.49 0.79

@6a 26.28 0.24 0.80

@6b 26.25 -0.04 0.81

@6c 26.48 0.34 0.80

@7a 26.23 0.00 0.80

@7b 26.45 0.53 0.78

@7c 26.45 0.14 0.81

@8a 26.42 0.58 0.78

@8b 26.37 0.42 0.79

@8c 26.23 0.00 0.80

@9a 26.28 0.50 0.79

@9b 26.25 -0.09 0.81

@9c 26.23 0.00 0.80

@10a 26.25 0.58 0.79

@10b 26.28 -0.02 0.81



112 Erwin Tschirner

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@10c 26.28 0.50 0.79

Table I-5: Summary Item Statistics for the Receptive Italian 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 26.29 0.22 0.74

@11b 26.24 0.00 0.75

@11c 26.27 0.45 0.74

@12a 26.29 0.37 0.74

@12b 26.29 0.33 0.74

@12c 26.29 0.41 0.73

@13a 26.29 0.10 0.75

@13b 26.27 0.39 0.74

@13c 26.27 0.39 0.74

@14a 26.41 0.01 0.76

@14b 26.27 -0.04 0.75

@14c 26.27 0.07 0.75

@15a 26.24 0.00 0.75

@15b 26.27 -0.04 0.75
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@15c 26.24 0.00 0.75

@16a 26.29 0.29 0.74

@16b 26.86 0.16 0.76

@16c 26.51 0.34 0.74

@17a 26.27 0.45 0.74

@17b 26.47 0.39 0.73

@17c 26.35 0.66 0.71

@18a 26.24 0.00 0.75

@18b 26.37 0.42 0.73

@18c 26.33 0.66 0.72

@19a 26.47 0.21 0.75

@19b 26.29 0.50 0.73

@19c 26.41 0.20 0.75

@20a 26.35 0.49 0.72

@20b 26.39 0.36 0.73

@20c 26.37 0.15 0.75
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Table I-6: Summary Item Statistics for the Receptive Italian 1 VST 
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 23.67 0.47 0.90

@21b 23.59 0.36 0.90

@21c 23.67 0.41 0.90

@22a 23.74 0.70 0.89

@22b 23.64 0.62 0.89

@22c 23.62 0.36 0.90

@23a 23.62 0.29 0.90

@23b 23.77 0.58 0.90

@23c 23.64 0.07 0.90

@24a 23.64 0.62 0.89

@24b 24.03 0.34 0.90

@24c 23.56 0.52 0.90

@25a 23.74 0.58 0.90

@25b 23.59 0.70 0.89

@25c 23.62 0.62 0.90

@26a 23.62 0.49 0.90

@26b 23.67 0.56 0.90
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@26c 23.67 0.48 0.90

@27a 23.62 0.19 0.90

@27b 23.69 0.65 0.89

@27c 23.69 0.24 0.90

@28a 23.56 0.45 0.90

@28b 23.62 0.44 0.90

@28c 24.54 0.00 0.90

@29a 23.59 0.70 0.89

@29b 23.74 0.78 0.89

@29c 23.72 0.67 0.89

@30a 23.62 0.69 0.89

@30b 23.62 0.08 0.90

@30c 24.54 0.00 0.90

Table I-7: Summary Item Statistics for the Receptive Italian 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 22.52 0.59 0.90

@31b 22.58 0.76 0.89
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31c 22.58 0.65 0.90

@32a 22.52 0.59 0.90

@32b 22.52 0.59 0.90

@32c 22.55 0.64 0.90

@33a 22.71 0.42 0.90

@33b 22.65 0.87 0.89

@33c 22.65 0.71 0.89

@34a 22.48 0.00 0.90

@34b 22.55 0.32 0.90

@34c 22.52 0.59 0.90

@35a 22.90 0.58 0.90

@35b 22.74 0.70 0.89

@35c 22.71 0.27 0.90

@36a 22.84 0.42 0.90

@36b 23.16 0.34 0.90

@36c 22.65 0.76 0.89

@37a 22.87 0.42 0.90

@37b 23.13 0.39 0.90
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@37c 23.00 -0.01 0.91

@38a 22.90 0.56 0.90

@38b 22.81 0.31 0.90

@38c 23.13 0.23 0.90

@39a 22.55 0.64 0.90

@39b 22.61 0.82 0.89

@39c 22.55 0.39 0.90

@40a 22.61 0.44 0.90

@40b 22.52 0.35 0.90

@40c 22.55 0.64 0.90

Table I-8: Summary Item Statistics for the Receptive Italian 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 21.41 0.46 0.91

@41b 21.81 0.41 0.91

@41c 22.28 0.00 0.92

@42a 21.34 0.66 0.91

@42b 21.31 0.59 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@42c 21.34 0.66 0.91

@43a 21.38 0.88 0.91

@43b 21.44 0.52 0.91

@43c 21.34 0.81 0.91

@44a 21.28 0.00 0.92

@44b 21.53 0.21 0.92

@44c 21.56 0.61 0.91

@45a 21.53 0.61 0.91

@45b 21.47 0.49 0.91

@45c 21.59 0.38 0.91

@46a 21.44 0.48 0.91

@46b 22.28 0.00 0.92

@46c 21.44 0.76 0.91

@47a 21.38 0.60 0.91

@47b 21.41 0.65 0.91

@47c 21.50 0.64 0.91

@48a 21.50 0.55 0.91

@48b 21.38 0.79 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@48c 21.53 0.70 0.91

@49a 21.69 0.41 0.91

@49b 21.31 0.52 0.91

@49c 21.31 -0.06 0.92

@50a 21.34 0.81 0.91

@50b 21.75 0.44 0.91

@50c 22.28 0.00 0.92

Tables  I-4  to  I-8  show  that  there  were  27  items  with
conspicuous values in the receptive Italian 1 VST in Bands 1 and
2 and 17 items in Bands 3-5, i. e., almost a third of all items.
They will be inspected and revised, where needed, for version 2
of the receptive Italian 1 VST. The probability that many, if not
most,  of  these  items  will  not  exhibit  any  obvious  issues  is
relatively high. Meanwhile, the data analyzed in this chapter
provide sufficient evidence that the present version (Version
1.1)  of  the  receptive  Italian  1  VST  exhibits  acceptable
psychometric properties, meeting many professional standards
of reliability and validity required in high-stakes testing.
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Russian: Receptive Vocabulary Size Test 1

The Italian 1 Vocabulary Size Test (VST) was modeled after the
English  Vocabulary  Levels  Test  pioneered  by  Paul  Nation
(Nation, 1990). It uses the word frequency list of the Routledge
Frequency  Dictionary  of  Russian  (Sharoff,  Umanskaya,  &
Wilson, 2013), which contains the most frequent 5,000 words
of Russian, and measures how many of them are known. In this
chapter,  evidence  of  validity  and  reliability  of  the  receptive
Russian 1 VST is presented. Not enough data were available for
the productive Russian 1 VST (less than 30 datasets).

The receptive Russian 1 VST consists of five bands: the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun. 

Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30. 
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When  test  takers  take  the  VST,  their  results  are  stored
anonymously,  without  collecting  any  personal  or  technical
information, to improve the VST. In the present report, data
collected between April 2019 and March 2021 were analyzed to
examine  the  overall  validity  and  reliability  of  the  receptive
Russian 1 VST and to identify poorly performing items to be
revised. 

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding only to a few items. Table R-1 shows the descriptive
statistics of the receptive Russian 1 VST.

Table R-1: Descriptive Statistics of the Receptive Russian 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

198 100.98 3.37 115.50 47.40 0 150

Table R-1 shows that there were 198 test takers. Total scores
ranged from 0 to 150, covering the complete breadth of scores.
The mean and the median were within the upper third of the
score range, indicating that there was a large number of test
takers with high receptive vocabulary sizes.

To examine the overall reliability of the receptive Russian 1
VST, Cronbach’s alpha between the five bands of the receptive
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test  was  calculated.  Cronbach’s  alpha  is  a  measure  of
consistency, i. e., how consistent the results of all bands are to
each  other.  It  is  commonly  used  as  a  measure  of  interrater
reliability. Because it  is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  receptive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
R-2  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case bands.

Table R-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive Russian 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

153 0.95 5

Table R-2 shows that the reliability and internal validity of the
receptive  Russian  1  VST  was  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table R-1, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.

To  examine  the  internal  consistency  of  each  band,
Cronbach’s alpha was calculated for each band of 1,000 words.
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Each band consists of 30 items. Table R-3 shows the number of
test  takers,  Cronbach’s  alpha,  and  the  number  of  items  for
each band of the receptive Russian 1 VST.

Table R-3: Cronbach’s Alpha for Each Band of the Receptive Russian
1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 25 0.93 30

2 141 0.92 30

3 127 0.93 30

4 123 0.93 30

5 98 0.94 30

Total 198

Table R-3 shows that the internal consistency of each band was
above 0.9, i. e., very good. To examine the goodness-of-fit of
each  individual  item,  the  following  statistics  on  the
relationship between each individual  item and all  items of a
band were calculated: the scale mean if the item was deleted;
the corrected item-total correlation; and Cronbach’s alpha if
the item was deleted. Items below 0.3 in the column Corrected
Item-Total  Correlation do  not  correlate  well  with  the  overall
score  and,  therefore,  provide  cause for  concern (Field,  2018:
605). Items above the overall Cronbach’s alpha of each band in
the column Cronbach’s Alpha if Item Deleted are also problematic,
because if their removal raises alpha, then they are less reliable
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than  the  average  item  (Field,  2018:  605).  Tables  R-4  to  R-8
show  the  summary  item  statistics  for  each  band  of  the
receptive Russian 1 VST. Cells with misfitting values are set in
bold and red.

Table R-4: Summary Item Statistics for the Receptive Russian 1 VST 
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 26.33 0.33 0.92

@1b 26.34 0.55 0.92

@1c 26.63 0.31 0.92

@2a 26.41 0.70 0.91

@2b 26.36 0.62 0.92

@2c 26.40 0.62 0.92

@3a 26.32 0.35 0.92

@3b 26.39 0.72 0.91

@3c 26.32 0.35 0.92

@4a 26.34 0.54 0.92

@4b 26.35 0.31 0.92

@4c 26.38 0.73 0.92

@5a 26.34 0.16 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@5b 26.36 0.35 0.92

@5c 26.33 0.11 0.92

@6a 26.51 0.65 0.92

@6b 26.36 0.64 0.92

@6c 26.55 0.62 0.92

@7a 26.35 0.63 0.92

@7b 26.38 0.51 0.92

@7c 26.46 0.55 0.92

@8a 26.64 0.43 0.92

@8b 26.44 0.61 0.92

@8c 26.50 0.73 0.91

@9a 26.40 0.55 0.92

@9b 26.43 0.61 0.92

@9c 26.41 0.62 0.92

@10a 26.38 0.53 0.92

@10b 26.38 0.70 0.92

@10c 26.37 0.62 0.92
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Table R-5: Summary Item Statistics for the Receptive Russian 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 25.82 0.54 0.91

@11b 25.79 0.64 0.91

@11c 25.75 0.29 0.92

@12a 25.94 0.52 0.91

@12b 25.82 0.47 0.91

@12c 26.05 0.44 0.92

@13a 25.77 0.70 0.91

@13b 25.85 0.68 0.91

@13c 25.75 0.60 0.91

@14a 25.72 0.42 0.92

@14b 25.72 0.49 0.91

@14c 25.77 0.53 0.91

@15a 25.90 0.69 0.91

@15b 25.85 0.64 0.91

@15c 25.72 0.42 0.92

@16a 25.91 0.54 0.91

@16b 25.82 0.60 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@16c 25.74 0.46 0.91

@17a 26.01 0.62 0.91

@17b 26.04 0.41 0.92

@17c 25.74 0.52 0.91

@18a 25.87 0.64 0.91

@18b 25.89 0.50 0.91

@18c 25.75 0.50 0.91

@19a 25.74 0.31 0.92

@19b 25.77 0.48 0.91

@19c 25.76 0.57 0.91

@20a 25.72 0.47 0.91

@20b 25.76 0.45 0.91

@20c 25.81 0.51 0.91

Table R-6: Summary Item Statistics for the Receptive Russian 1 VST 
Band 3

Scale Mean if 
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 24.53 0.00 0.93

@21b 24.72 0.69 0.93
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Scale Mean if 
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21c 24.78 0.48 0.93

@22a 24.63 0.62 0.93

@22b 24.59 0.27 0.93

@22c 24.69 0.60 0.93

@23a 24.80 0.59 0.93

@23b 24.57 0.45 0.93

@23c 24.65 0.66 0.93

@24a 24.55 0.38 0.93

@24b 24.56 0.48 0.93

@24c 24.66 0.62 0.93

@25a 24.65 0.53 0.93

@25b 24.88 0.45 0.93

@25c 24.63 0.62 0.93

@26a 24.68 0.71 0.93

@26b 24.75 0.65 0.93

@26c 24.91 0.65 0.93

@27a 24.56 0.38 0.93

@27b 24.72 0.69 0.93
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Scale Mean if 
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@27c 24.71 0.63 0.93

@28a 24.72 0.69 0.93

@28b 24.70 0.73 0.93

@28c 24.75 0.57 0.93

@29a 24.71 0.56 0.93

@29b 24.64 0.47 0.93

@29c 24.59 0.48 0.93

@30a 24.65 0.50 0.93

@30b 24.68 0.41 0.93

@30c 24.66 0.60 0.93

Table R-7: Summary Item Statistics for the Receptive Russian 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 24.54 0.39 0.93

@31b 24.56 0.42 0.93

@31c 24.46 0.53 0.93

@32a 24.47 0.68 0.92

@32b 24.43 0.52 0.93
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@32c 24.50 0.60 0.92

@33a 24.53 0.67 0.92

@33b 24.74 0.57 0.92

@33c 24.42 0.47 0.93

@34a 24.64 0.61 0.92

@34b 24.49 0.58 0.92

@34c 24.51 0.52 0.93

@35a 24.41 0.32 0.93

@35b 24.60 0.62 0.92

@35c 24.41 0.37 0.93

@36a 24.50 0.62 0.92

@36b 24.48 0.61 0.92

@36c 24.47 0.45 0.93

@37a 24.53 0.55 0.92

@37b 24.76 0.59 0.92

@37c 24.97 0.50 0.93

@38a 24.64 0.65 0.92

@38b 24.52 0.68 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@38c 24.59 0.48 0.93

@39a 24.67 0.63 0.92

@39b 24.54 0.58 0.92

@39c 24.46 0.45 0.93

@40a 24.47 0.46 0.93

@40b 24.63 0.48 0.93

@40c 24.61 0.59 0.92

Table R-8: Summary Item Statistics for the Receptive Russian 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 24.70 0.57 0.94

@41b 24.61 0.49 0.94

@41c 24.61 0.68 0.93

@42a 24.56 0.36 0.94

@42b 24.60 0.44 0.94

@42c 24.68 0.70 0.93

@43a 24.58 0.26 0.94

@43b 24.84 0.69 0.93
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@43c 24.90 0.42 0.94

@44a 24.73 0.59 0.94

@44b 24.71 0.71 0.93

@44c 24.62 0.62 0.94

@45a 24.66 0.64 0.93

@45b 24.62 0.61 0.94

@45c 24.78 0.51 0.94

@46a 24.63 0.64 0.93

@46b 24.94 0.67 0.93

@46c 24.81 0.67 0.93

@47a 24.67 0.56 0.94

@47b 24.67 0.67 0.93

@47c 24.70 0.75 0.93

@48a 24.70 0.63 0.93

@48b 24.78 0.68 0.93

@48c 24.96 0.56 0.94

@49a 24.79 0.66 0.93

@49b 24.63 0.45 0.94
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@49c 24.72 0.64 0.93

@50a 24.58 0.47 0.94

@50b 24.58 0.19 0.94

@50c 24.58 0.35 0.94

Tables  R-4  to  R-8 show that  there  were  seven items in  the
receptive  Russian  1  Vocabulary  Size  Test  with  conspicuous
values.  They  will  be  inspected  and  revised,  if  needed,  for
version 2 of the receptive Russian 1  VST. Seven items out of
150, however, do not threaten the validity or reliability of the
present  version  of  the  receptive  Russian  1  VST.  The  data
analyzed  in  this  section,  therefore,  provide  strong  evidence
that the present version (Russian 1.1) of the receptive Russian 1
VST  exhibits  excellent  psychometric  properties,  meeting  all
professional  standards  of  reliability  and  validity  required  in
high-stakes testing.
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Spanish: Receptive and Productive Vocabulary 
Size Tests 1

The Spanish 1 Vocabulary Size Test (VST) was modeled after the
English  Vocabulary  Levels  Test  pioneered  by  Paul  Nation
(Nation, 1990). It uses the word frequency list of the Routledge
Frequency Dictionary of Spanish (Davies & Davies, 2017).  The
VST  measures  how  many  of  its  words  are  known.  In  this
chapter,  evidence  of  validity  and  reliability  of  both,  the
receptive and productive Spanish 1 VST is presented. When test
takers  take  the  VST,  their  results  are  stored  anonymously,
without  collecting  any  personal  or  technical  information,  to
improve the VST. In the present report, data collected between
April  2019  and  March  2021  were  analyzed  to  examine  the
overall validity and reliability of the receptive and productive
Spanish 1 VST and to identify poorly performing items to be
revised. 

The Receptive Spanish 1 Vocabulary Size Test

The receptive Spanish 1 VST consists of five bands: the most
frequent 1,000; 1,001 to 2,000; 2,001 to 3,000; 3,001 to 4,000;
and 4,001 to 5,000 words. It includes ten clusters of six words
each for each of the five bands. Each band is thus represented
by 60 words. These words involve 30 nouns, 18 verbs, and 12
adjectives and are chosen at random from the 1,000 words of a
band. Each cluster focuses on one part of speech, e. g., noun. 
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Each  cluster  contains  six  words  and  three  synonyms,
paraphrases,  or  gapped sentences  (targets).  Three of  the six
words are keys, i. e., they correspond to the three targets, while
three  words  are  additional  distractors.  For  each  target,  the
same six words are presented as multiple-choice options, one
of  which  needs  to  be  selected  for  each  target.  Each  band,
accordingly, consists of 30 items (targets). The maximum score
per  band  is  30,  i. e.,  3  points  per  cluster.  The  maximum
composite score for all five bands is 150, i. e., five times 30. 

Correct responses were coded as 1 and incorrect responses as
0.  Items  that  were  not  attempted  were  left  blank.  The
maximum time allowed for the five-band test is 30 minutes.
Tests  that  were  completed  in  less  than  five  minutes  were
removed  to  reduce  the  number  of  test  takers  who  were
responding only to a few items. Table S-1 shows the descriptive
statistics of the receptive Spanish 1 VST.

Table S-1: Descriptive Statistics of the Receptive Spanish 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

684 96.35 1.62 111 42.31 0 150

Table S-1 shows that there were 684 test takers. Total scores
ranged from 0 to 150, covering the complete breadth of scores.
The mean and the median were close to or within the upper
third  of  the  score  range,  indicating  that  there  was  a  large
number of test takers with high receptive vocabulary sizes.
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To  examine  the  overall  reliability  of  the receptive  Spanish 1
VST, Cronbach’s alpha between the five bands of the receptive
test  was  calculated.  Cronbach’s  alpha  is  a  measure  of
consistency, i. e., how consistent the results of all bands are to
each  other.  It  is  commonly  used  as  a  measure  of  interrater
reliability. Because it  is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  receptive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
S-2  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case, bands.

Table S-2: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Receptive Spanish 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

531 0.94 5

Table S-2 shows that the reliability and internal validity of the
receptive  Spanish  1  VST  is  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table S-1, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.
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To examine the internal consistency of each band, Cronbach’s
alpha was calculated for each band of 1,000 words. Each band
consists  of  30  items.  Table  S-3  shows  the  number  of  test
takers,  Cronbach’s  alpha,  and the number of  items for each
band of the receptive Spanish 1 VST.

Table S-3: Cronbach’s Alpha for Each Band of the Receptive Spanish
1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 530 0.91 30

2 492 0.92 30

3 454 0.91 30

4 419 0.92 30

5 390 0.90 30

Total 684

Table S-3 shows that the internal consistency of each band was
at or above 0.9, i. e., very good. To examine the goodness-of-fit
of  each  individual  item,  the  following  statistics  on  the
relationship between each individual  item and all  items of a
band were calculated: the scale mean if the item was deleted;
the corrected item-total correlation; and Cronbach’s alpha if
the item was deleted. Items below 0.3 in the column Corrected
Item-Total  Correlation do  not  correlate  well  with  the  overall
score  and,  therefore,  provide  cause for  concern (Field,  2018:
605). Items above the overall Cronbach’s alpha of each band in
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the column Cronbach’s Alpha if Item Deleted are also problematic,
because if their removal raises alpha, then they are less reliable
than  the  average  item  (Field,  2018:  605).  Tables  S-4  to  S-8
show  the  summary  item  statistics  for  each  band  of  the
receptive Spanish 1 VST. Cells with misfitting values are set in
bold and red.

Table S-4: Summary Item Statistics for the Receptive Spanish 1 VST 
Band 1

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1a 24.56 0.37 0.91

@1b 24.51 0.42 0.91

@1c 24.58 0.57 0.91

@2a 24.55 0.47 0.91

@2b 24.49 0.36 0.91

@2c 24.58 0.65 0.90

@3a 24.51 0.42 0.91

@3b 24.55 0.48 0.91

@3c 24.72 0.44 0.91

@4a 24.55 0.48 0.91

@4b 25.13 0.21 0.91

@4c 24.68 0.59 0.90
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@5a 24.55 0.53 0.91

@5b 24.71 0.50 0.91

@5c 24.97 0.30 0.91

@6a 24.63 0.60 0.90

@6b 24.74 0.61 0.90

@6c 24.54 0.44 0.91

@7a 24.72 0.52 0.91

@7b 24.60 0.62 0.90

@7c 24.66 0.58 0.90

@8a 24.73 0.63 0.90

@8b 24.54 0.56 0.91

@8c 24.72 0.59 0.90

@9a 24.60 0.61 0.90

@9b 24.58 0.59 0.91

@9c 24.51 0.37 0.91

@10a 24.55 0.45 0.91

@10b 24.62 0.50 0.91

@10c 24.51 0.48 0.91
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Table S-5: Summary Item Statistics for the Receptive Spanish 1 VST 
Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11a 24.22 0.51 0.92

@11b 24.13 0.47 0.92

@11c 24.23 0.59 0.92

@12a 24.12 0.37 0.92

@12b 24.28 0.42 0.92

@12c 24.18 0.51 0.92

@13a 24.17 0.63 0.92

@13b 24.44 0.32 0.92

@13c 24.25 0.65 0.92

@14a 24.19 0.58 0.92

@14b 24.12 0.48 0.92

@14c 24.21 0.62 0.92

@15a 24.21 0.49 0.92

@15b 24.14 0.48 0.92

@15c 24.21 0.65 0.92

@16a 24.26 0.46 0.92

@16b 24.27 0.66 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@16c 24.40 0.58 0.92

@17a 24.21 0.51 0.92

@17b 24.20 0.60 0.92

@17c 24.18 0.56 0.92

@18a 24.26 0.49 0.92

@18b 24.38 0.57 0.92

@18c 24.28 0.57 0.92

@19a 24.45 0.53 0.92

@19b 24.24 0.60 0.92

@19c 24.60 0.35 0.92

@20a 24.40 0.55 0.92

@20b 24.40 0.55 0.92

@20c 24.21 0.66 0.92

Table S-6: Summary Item Statistics for the Receptive Spanish 1 VST 
Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21a 23.47 0.58 0.91

@21b 23.54 0.42 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@21c 23.25 0.44 0.91

@22a 23.44 0.61 0.91

@22b 23.34 0.46 0.91

@22c 23.25 0.44 0.91

@23a 23.36 0.54 0.91

@23b 23.47 0.59 0.91

@23c 23.29 0.63 0.91

@24a 23.60 0.52 0.91

@24b 23.32 0.42 0.91

@24c 23.32 0.49 0.91

@25a 23.30 0.56 0.91

@25b 23.34 0.58 0.91

@25c 23.28 0.43 0.91

@26a 23.43 0.46 0.91

@26b 23.27 0.49 0.91

@26c 23.44 0.58 0.91

@27a 23.63 0.50 0.91

@27b 23.55 0.45 0.91
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@27c 23.49 0.60 0.91

@28a 23.43 0.61 0.91

@28b 23.55 0.25 0.91

@28c 23.43 0.57 0.91

@29a 23.30 0.44 0.91

@29b 23.53 0.61 0.91

@29c 23.27 0.47 0.91

@30a 23.52 0.36 0.91

@30b 23.46 0.37 0.91

@30c 23.32 0.54 0.91

Table S-7: Summary Item Statistics for the Receptive Spanish 1 VST 
Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@31a 23.29 0.61 0.92

@31b 23.29 0.56 0.92

@31c 23.32 0.52 0.92

@32a 23.21 0.47 0.92

@32b 23.31 0.56 0.92
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@32c 23.54 0.47 0.92

@33a 23.63 0.48 0.92

@33b 23.44 0.57 0.92

@33c 23.26 0.44 0.92

@34a 23.28 0.64 0.92

@34b 23.27 0.48 0.92

@34c 23.26 0.68 0.92

@35a 23.39 0.37 0.92

@35b 23.35 0.62 0.92

@35c 23.23 0.55 0.92

@36a 23.24 0.61 0.92

@36b 23.25 0.51 0.92

@36c 23.42 0.55 0.92

@37a 23.41 0.53 0.92

@37b 23.49 0.56 0.92

@37c 23.45 0.62 0.92

@38a 23.28 0.63 0.92

@38b 23.75 0.26 0.93
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@38c 23.47 0.49 0.92

@39a 23.34 0.52 0.92

@39b 23.33 0.57 0.92

@39c 23.30 0.55 0.92

@40a 23.32 0.60 0.92

@40b 23.32 0.63 0.92

@40c 23.59 0.46 0.92

Table S-8: Summary Item Statistics for the Receptive Spanish 1 VST 
Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41a 19.35 0.54 0.89

@41b 19.36 0.58 0.89

@41c 19.27 0.52 0.89

@42a 19.27 0.52 0.89

@42b 19.24 0.56 0.89

@42c 19.34 0.57 0.89

@43a 19.54 0.50 0.89

@43b 19.26 0.53 0.89
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@43c 19.66 0.33 0.90

@44a 19.27 0.47 0.89

@44b 19.25 0.54 0.89

@44c 19.43 0.46 0.89

@45a 19.25 0.52 0.89

@45b 19.44 0.54 0.89

@45c 19.39 0.50 0.89

@46a 19.56 0.42 0.89

@46b 19.53 0.22 0.90

@46c 19.72 0.27 0.90

@47a 19.23 0.56 0.89

@47b 19.21 0.55 0.89

@47c 19.27 0.62 0.89

@48a 19.57 0.46 0.89

@48b 19.52 0.44 0.89

@48c 19.36 0.49 0.89

@49a 19.21 0.49 0.89

@49b 19.67 0.29 0.90
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@49c 19.54 0.46 0.89

@50a 19.13 0.44 0.89

@50b 19.84 0.21 0.90

@50c 19.76 0.18 0.90

Tables 4-8 show that there were eight items in the receptive
Spanish 1 Vocabulary Size Test with conspicuous values. They
will be inspected and revised, if  needed, for version 2 of the
receptive Spanish 1 VST. Eight items out of 150, however, do
not threaten the validity or reliability of the present version of
the receptive Spanish 1 VST. The data analyzed in this section,
therefore,  provide  strong  evidence  that  the  present  version
(Spanish 1.1) of the receptive Spanish 1 VST exhibits excellent
psychometric properties, meeting all professional standards of
reliability and validity required in high-stakes testing.

The Productive Spanish 1 Vocabulary Size Test

The productive vocabulary size test  consists of  18 sentences,
one for each targeted word,  which is  partially missing. Each
band is thus represented by 18 words. These words involve 9
nouns, 6 verbs, and 3 adjectives chosen at  random from the
1,000 words of a band. The maximum score per band is 18. The
maximum composite score for all  five bands is  90, i. e.,  five
times 18. 
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The targeted words appear towards the end of the sentence to
establish  their  meaning.  The  first  few  letters  are  given  to
disambiguate  the  word  from  other  possible  words.  As  many
letters are provided as needed to disambiguate any given word,
up to 50 % of the letters of the word, i. e., if a word consists of
an odd number of  letters,  a  maximum of  half  of  the letters
minus one are provided. All words of a particular sentence are
part of the same band or a more frequent band. In Bands 1 and
2,  the  partially  missing  words  are  uninflected:  verbs,  for
example, appear in their infinitive form. In Bands 3, 4, and 5,
partially  missing  words  may  be  inflected,  i. e.,  grammatical
knowledge may be required. Words are scored correct only if
they are 100 % correct, including orthography and grammar. 

Correct responses were coded as 1 and incorrect responses as
0. Items that were not attempted were left  blank. Table S-9
shows  the  descriptive  statistics  of  the  productive  Spanish  1
VST.  Tests that were completed in less than 5 minutes  were
removed.

Table S-9: Descriptive Statistics of the Productive Spanish 1 
Vocabulary Size Test

N Mean SE of Mean Median Std. Dev. Minimum Maximum

367 40.25 0.99 43 19.04 0 84

Table S-9 shows that there were 367 test takers. Total scores
ranged from 0 to 84,  covering most  of  the score  range.  The
mean and the median were slightly below the midpoint of the
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scale (45) with a standard deviation of close to 20, indicating
that there was a broad cross section of vocabulary sizes.

To examine the overall reliability of the productive Spanish 1
VST,  Cronbach’s  alpha  between  the  five  bands  of  the
productive test was calculated. Cronbach’s alpha is a measure
of consistency, i. e., how consistent the results of all bands are
to each other. Because it is a measure of internal consistency, it
may  be  considered  a  measure  of  (internal)  validity,  i. e.,  it
assesses how well different item sets measure the construct. If
alpha is high, it  may be assumed that all  items measure the
same  construct,  in  this  case  productive  vocabulary  size.
Cronbach’s  alpha  above  0.7  is  considered  acceptable,  above
0.8, it is considered to be good, and above 0.9 very good. Table
S-10  shows  the  number  of  tests  administered,  Cronbach’s
alpha, and the number of items, in this case, bands.

Table S-10: Cronbach’s Alpha as a Measure of the Validity and 
Reliability of the Productive Spanish 1 Vocabulary Size Test

N of Tests Cronbach’s Alpha N of Items

327 0.93 5

Table S-10 shows that the reliability and internal validity of the
productive  Spanish  1  VST  was  above  0.9  (very  good),  which
supports the claim that it is highly valid and reliable. Note that
the number of tests is different from the number of tests in
Table S-9, because to calculate alpha across all bands, all bands
need to have values. Some test takers only attempted one or
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more bands but not all five. For these test takers, Cronbach’s
alpha of all five bands could not be calculated.

To  examine  the  internal  consistency  of  each  band,
Cronbach’s alpha was calculated for each band of 1,000 words.
Each band consists of 18 items. Table S-11 shows the number of
test  takers,  Cronbach’s  alpha,  and  the  number  of  items  for
each band of the productive Spanish 1 VST.

Table S-11: Cronbach’s Alpha for Each Band of the Productive 
Spanish 1 Vocabulary Size Test

Band N of Tests Alpha N of Items

1 181 0.73 18

2 131 0.78 18

3 144 0.74 18

4 59 0.84 18

5 54 0.89 18

Total 367

Table S-11 shows that the internal consistency of Bands 1 and 2
was above 0.7 (acceptable) and that it was good for Bands 2, 4,
and 5 (close to or above 0.8). To examine the goodness-of-fit of
each  individual  item,  the  following  statistics  on  the
relationship between each individual  item and all  items of a
band were calculated: the scale mean if the item was deleted;
the corrected item-total correlation; and Cronbach’s alpha if
the item was deleted. Items below 0.3 in the column Corrected
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Item-Total  Correlation do  not  correlate  well  with  the  overall
score  and  may,  therefore,  provide  cause  for  concern  (Field,
2018: 605). Items above the overall Cronbach’s alpha of each
band  in  the  column  Cronbach’s  Alpha  if  Item  Deleted are  also
problematic, because if  their removal raises alpha, then they
are less reliable than the average item (Field, 2018: 605). Tables
S-12 to S-16 show the summary item statistics for each band of
the productive Spanish 1 VST. Cells with misfitting values are
set in bold and red.

Table S-12: Summary Item Statistics for the Productive Spanish 1 
VST Band 1

Scale Mean if 
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@1 12.18 0.27 0.72

@2 12.50 0.22 0.73

@3 12.07 0.45 0.71

@4 12.13 0.33 0.72

@5 12.27 0.22 0.73

@6 12.19 0.24 0.72

@7 12.08 0.25 0.72

@8 12.15 0.34 0.71

@9 12.14 0.38 0.71

@10 12.06 0.43 0.71
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Scale Mean if 
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@11 12.00 0.35 0.72

@12 12.32 0.21 0.73

@13 12.24 0.40 0.71

@14 12.27 0.18 0.73

@15 12.11 0.34 0.72

@16 12.77 0.30 0.72

@17 12.08 0.41 0.71

@18 12.59 0.42 0.71

Table S-13: Summary Item Statistics for the Productive Spanish 1 
VST Band 2

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@19 12.42 0.25 0.78

@20 11.96 0.38 0.77

@21 11.96 0.29 0.78

@22 11.98 0.43 0.77

@23 12.24 0.47 0.77

@24 11.93 0.45 0.77

@25 12.04 0.38 0.77
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@26 12.27 0.39 0.77

@27 11.93 0.46 0.77

@28 11.95 0.49 0.77

@29 12.41 0.31 0.78

@30 12.37 0.44 0.77

@31 11.86 0.59 0.77

@32 11.89 0.42 0.77

@33 12.07 0.33 0.78

@34 12.63 0.29 0.78

@35 12.11 0.31 0.78

@36 12.09 0.24 0.78

Table S-14: Summary Item Statistics for the Productive Spanish 1 
VST Band 3

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@37 10.64 0.38 0.73

@38 10.84 0.38 0.73

@39 10.98 0.33 0.73

@40 10.65 0.39 0.73
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@41 10.84 0.32 0.73

@42 10.69 0.36 0.73

@43 11.12 0.14 0.75

@44 10.68 0.30 0.73

@45 10.75 0.34 0.73

@46 11.47 0.24 0.74

@47 10.69 0.47 0.72

@48 11.39 0.34 0.73

@49 10.92 0.41 0.72

@50 10.88 0.40 0.72

@51 11.26 0.32 0.73

@52 11.35 0.33 0.73

@53 10.98 0.38 0.73

@54 11.15 0.24 0.74

Table S-15: Summary Item Statistics for the Productive Spanish 1 
VST Band 4

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@55 8.54 0.26 0.84
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@56 8.42 0.39 0.83

@57 9.15 0.43 0.83

@58 8.81 0.47 0.83

@59 8.68 0.50 0.83

@60 8.80 0.51 0.83

@61 8.39 0.25 0.84

@62 9.12 0.42 0.83

@63 8.59 0.40 0.83

@64 9.15 0.49 0.83

@65 8.58 0.52 0.83

@66 8.53 0.44 0.83

@67 8.64 0.59 0.82

@68 8.76 0.33 0.84

@69 9.19 0.24 0.84

@70 9.05 0.61 0.82

@71 8.83 0.47 0.83

@72 8.66 0.46 0.83
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Table S-16: Summary Item Statistics for the Productive Spanish 1 
VST Band 5

Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@73 8.98 0.62 0.88

@74 8.94 0.40 0.89

@75 8.80 0.73 0.88

@76 8.70 0.49 0.89

@77 8.87 0.45 0.89

@78 8.74 0.74 0.88

@79 8.94 0.65 0.88

@80 9.09 0.58 0.89

@81 9.22 0.43 0.89

@82 9.46 -0.18 0.90

@83 9.09 0.54 0.89

@84 9.22 0.53 0.89

@85 8.98 0.50 0.89

@86 8.80 0.66 0.88

@87 9.04 0.44 0.89

@88 8.80 0.46 0.89

@89 8.65 0.45 0.89
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Scale Mean if
Item Deleted

Corrected Item-
Total Correlation

Cronbach’s Alpha
if Item Deleted

@90 8.85 0.70 0.88

Tables  S-12  to  S-16  show  that  there  were  18  items  with
conspicuous values in the productive Spanish 1 VST. Most of
them were in Band 1. They will be inspected and revised, where
needed,  for  version  2  of  the  productive  Spanish  1  VST.  The
probability  that  many,  if  not  most,  of  these  items  will  not
exhibit  any  issues  is  relatively  high.  Meanwhile,  the  data
analyzed in  this  section provide sufficient  evidence that  the
present version (Version 1.1) of the productive Spanish 1 VST
exhibits  sound  psychometric  properties,  meeting  all
professional  standards  of  reliability  and  validity  required  in
high-stakes testing.
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