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SUGAR (Sampling Utterances and Grammatical Analysis Revised) – Pavelko and Owens, 2017

SUGAR is an LSA reference value dataset explicitly designed to create open-access and clear guidelines for clinical use, with a short data-collection standard so as to be accessible for SLPs with limited time per patient.

Dataset key: SUGAR

Developmental group: TD

Age range: 3;0-10;11

Age bin size: variable. Six month bins under 5 years old; one year bins from 5 to 7 years old; two year bins from 7 to 11 years old.

3;0 to 3;5
3;6 to 3;11
4;0 to 4;5
4;6 to 4;11
5;0 to 5;11
6;0 to 6;11
7;0 to 8;11
9;0 to 10;11

Activity: Conversation designed to elicit narrative-like, complex language from children. Experimenters were instructed to limit yes/no questions and other one-word eliciting prompts, and instead ask children to e.g. tell them about their favorite book.

N = 270 children

Sample size: first 50 utterances per child 

Measures with a KidEval output: 

MLU50_Morphemes: mean length of utterance in morphemes, derived from the first 50 utterances in each sample.

MLU50_Words: in Pavelko & Owens (2017), this measure is called Words per Sentence (W/S). 

FREQ_tokens : Total Number of Words (in the first 50 utterances).

Other measures: 

Clauses_per_sentence_50: The number of clauses per sentence (in the first 50 utterances in a sample). KidEval does not currently analyze the number of clauses per sentence.



Calculation notes:

A sentence is defined as a unit containing a subject and a verb that can stand alone, and thus may contain multiple clauses.  
Independent clauses connected by a conjunction are separate sentences. 
Words are counted as units divided by spaces, including contractions, each as one word. Unintelligible words count towards word count. 
Fragments and questions not containing a verb are not included toward sentence count. 
Word repetitions do not count toward word count unless for emphasis, e.g. “He went down, uh went down the road” = “he went down the road”, but all words are counted in “It was a big, big boat.”
Compound words and irregular past/plurals count as one morpheme.
Contractions and wanna, hafta, gotta count as two morphemes.
Gonna counts as three morphemes.
Overgeneralizations (e.g. “goed” instead of “went”) count as a successful use of a morpheme.
Clauses contain a subject and a verb but may or may not be able to stand alone.
If a sentence contains more than two clauses connected by conjunctions, it should be split into utterances containing no more than two clauses.
Conjunctions at these utterance boundaries do not count toward word count.

Rice (2010)- Mean Length of Utterance Levels in 6-month Intervals for Children 3 to 9 Years with and without Language Impairments

This dataset was collected as an effort to establish standard norms for children with SLI that could be directly compared to a dataset of TD children, collected with the same sampling and annotation procedures.

Dataset keys: 
Rice_TD
Rice_SLI

Developmental group: SLI and TD

Age range: 2;6 to 9;0

Age bin size: 6 months

Activity: Conversational toy play

N = 306, n = 170 SLI and n = 136 TD

Sample size: goal of 200 elicited utterances, actual number varies

Measures with a KidEval output: 
Total_Utts: number of utterances by the target child elicited and transcribed during the 20-30 minute play session.

MLU_Utts: number of complete and intelligible utterances produced by the target child, used towards MLU calculations. Utterances containing unintelligible words are not counted towards this total.

MLU_Words: Average number of words per utterance.

MLU_Morphemes: Average number of morphemes per utterance.

Other measures outside CLAN:
PPVT: Peabody Picture Vocabulary Test score, used as verbal ability indicator.

TEGI Composite Grammar: Test of Early Grammatical Impairment score, as a measure of verbal ability.

Omnibus Language: TELD-3, TOLD-P:2, or CELF, depending on age; a standardized language assessment used as an inclusion criteria and group indicator (TD vs SLI)

Intelligibility: Percent of all utterances that were complete and intelligible.

Calculation notes:

Plural nouns without a singular counterpart (e.g. “scissors”) count as one morpheme.
Compounds and titles treated as a single word.
Utterances with more than two independent clauses joined with “and” are separated into multiple utterances, but clauses with all other conjunctions are left as-is.


Leadholm and Miller (1992): Language Sample Analysis: The Wisconsin Guide.
This dataset comes from a guide on using LSA to identify potential language disorders and includes information about how to adapt analysis for linguistically diverse children.

Dataset keys:
Leadholm_Narr
Leadholm_Convo

Developmental group: TD

Age range: 3;0 - 13;11

Age bin size: One year 7 years old and under; two years between 8 and 13 years old

Activity: one set of narrations, one set of conversational toy play

N = 266, ranging from 27 to 50 per age bin

Sample Size: 100 utterance samples and 12 minute samples; norms output by KidEval are based on 100-utterance samples

Measures with a KidEval output:

NDW_100: Number of different words within the first 100 utterances
FREQ_Tokens: Total number of words within 100 utterances
MLU_Morphemes: mean length of utterance, expressed in morphemes
Total_Utts: total number of utterances, from 12 minute sample, which can give a fluency and speaking rate estimate
MLU_Utts: number of utterances used to calculate MLU. In this norm set, it is always 100.
*-PAST: count of regular past tense morphemes within 100 utts
*-PL: count of plural morphemes within 100 utts
*-POSS: count of possessive morphemes within 100 utts
*-3S: count of third-person singular morphemes within 100 utts
*-PRESP: count of present progressive morphemes within 100 utts

Other measures not output by KidEval:
Type-Token Ratio: number of different words divided by number of total words
Utterances with Mazes, count
Utterances with Overlaps, count
Personal pronouns, types and total
Total questions
WH Q total and types
Negatives, total and types
Conjunctions, total and types
Modals, total and types
MLU in morphemes, 12 minute samples
Complete and intelligible utterances, 12 minute samples
Between utterance pauses, count and duration
Within utterance pauses, count and duration
Words per minute
Utterances per minute
Mean word frequency in 100 utterance samples, normed list of function words


Calculation notes: 
Transcription uses SALT conventions (see below).
MLU calculated in morphemes only, and based on the first 100 complete and intelligible utterances in a transcript
Mazes are excluded from calculation.
Compounds and titles count as a single morpheme
Irregular past tense (e.g. “saw”) count as a single morpheme.
Diminutives and gonna/wanna/gotta/hafta are counted as a single morpheme.


[bookmark: p7fzo7epknx9]Tilstra & McMaster (2007): Productivity, Fluency, and Grammaticality Measures from Narratives
This study was conducted with kindergarten, first-, and third-graders with the purpose of identifying reliable outcome measures that could be gathered from brief samples in a school setting. Measures are based on single-picture narrative elicitations.

Dataset key: Tilstra

Developmental group: TD

Age range: 5;0 - 9:0

Age bin size: N/A (grade-level); each norm is based on mean age (6;3, 7;4, and 9;1)

Activity: single-picture narrative elicitation. Researchers demonstrated telling a narrative based off of a single picture. Then children were given one minute to study a new picture and plan their story. Children were told to “tell the best story they can.”

N = 45, 15 per grade level

Sample Size: child determined story length. Generally lasted <3 minutes, mean length = 1.31 minutes

Measures with a KidEval output:

MLU_Utts: number of utterances used to calculate MLU. In this case, the number maps onto total C-units, defined as a main clause and its modifiers.
MLU_Words: called C-unit length– all productive words. This measure averages the number of productive words per c-unit, or FREQ_tokens divided by MLU_Utts.
FREQ_tokens: called Total Productive Words, this measure is the count of all words that are intelligible and aren’t part of a repetition or maze.


Other measures:
TNW: total number of words
Total Clauses: count of dependent and independent clauses
Total time (minutes)
TPW per minute: total productive words per minute, used as a fluency measure
TNW per minute: total number of words per minute, used as a fluency measure
C-units per minute
Total grammatical errors, count
Clauses per C-unit: average length of C-unit, in clauses
C-unit length- all words: MLU in words, expressed as TNW divided by number of C-units

Calculation notes:
Transcriptions used SALT conventions (see below).
[bookmark: 3cj921dtcot9]Heilmann, Miller, Nockerts & Dunaway (2009): Properties of the Narrative Scoring Scheme Using Narrative Retells in Young School-Age Children

This dataset was collected in southern California to assess the reliability of the Narrative Scoring Scheme (NSS) and its overall relationship to age and individual measures of vocabulary and grammar.

Dataset key: Heilmann

Developmental group: TD

Age range: 5;0-7;0

Age bin size: 2 years (all children included in single group)

Activity: Narrative retelling of “Frog, Where Are You?” Children listened to a recorded version of the story while following along with the pictures. Students were then prompted to retell it.

N = 129

Sample size: Child-determined narrative length, range 12-77 utterances

Measures with a KidEval output:

MLU_Morpphemes: Mean Length of C-Unit
FREQ_types: Number of Different Words
FREQ_tokens: Number of Total Words

Other measures:
Subordination Index: total number of C-units divided by number of clauses without errors/unintelligible segments

Narrative scoring scheme (NSS): A score based off 7 narrative elements (introductions, character development, mental states, referencing, conflict resolution, cohesion, and conclusion), each of which can be rated from 0-5.

Calculation notes:
Transcription uses SALT conventions (see below).



SALT (Heilmann & Nockerts): Systematic Analysis of Language Transcripts
SALT is a language sample analysis software with standardized transcription norms. Clinicians, educators, and researchers can compare an individual child’s language sample against a set of norming databases of children based on the child’s age, gender, and the activity that elicited the sample. See website for more information on the software and documentation for  included databases. SALT norms were calculated in 6-month age bins unless otherwise infeasible for the given dataset. Each norm group has a distinct dataset key for the CLAN line.

Developmental group: TD

Measures with a KidEval output: 
Total_Utts: total number of utterances produced by child and transcribed
MLU_Utts: number of complete and intelligible utterances, excluding mazes, used to derive MLU scores
MLU_Words: mean length of utterance, expressed in words
MLU_Morphemes: mean length of utterance, expressed in morphemes
Verbs_Utt: number of verbs per utterance, an additional measure of sentence complexity
FREQ_types: number of different words
FREQ_tokens: number of total words, excluding repetitions or words inside mazes

Other measures:
Elapsed Time: duration of sample
All Words Including Mazes: all words uttered by child
% Intelligible Utterances
% Intelligible Words
% Utterances with Verbs
Moving-Average NTW: estimated number of all words based on a variable window, e.g. of 100 words, calculated across each successive set of 100 words, and then averaged.
Moving-Average NDW: estimated number of different words based on a variable window, e.g. of 100 words, calculated across each successive set of 100 words, and then averaged.
Moving-Average Type-Token Ratio: Moving-average NDW divided by moving-average NTW.
Mean Turn Length (Utterances): average number of consecutive utterances without another speaker interrupting. Excludes mazes
Mean Turn Length (Words): average number of consecutive words, regardless of utterance boundaries. Excludes mazes
% Responses to Questions from other speakers
% Responses to Intonation Prompts from other speakers
% Utts with Overlapping Speech
% Utts interrupted by Other Speakers
Words per Minute
Pause Time as % of Total Time
Maze Words as % of Total Words
% Abandoned Utterances
% Utterances with Errors
Number of Ommissions
Number of Error Codes

SALT consists of several sub-databases ranging in age from 2;8 to 19 years of age. Each database is described below:

[bookmark: e2ut15684c5z]Conversation– collected in WI and CA

	Dataset key: SALT_Convo

Age range: 2;9 to 13;3

Age bin size: 6 months, unevenly distributed:
2;9 to 3;5
3;9 to 4;0
4;7 to 5;0
5;0 to 5;6
5;6 to 6;0
6;0 to 6;6
6;6 to 7;0
7;0 to 7;6
7;6 to 8;0 
8;0 to 8;6
8;6 to 9;0
9;0 to 9;6
9;6 to 9;11
10;9 to 11;3
12;9 to 13;3

Activity: Conversation between child and examiner, with specific topic prompts. At least one topic was designed to be displaced from current time and space.

N = 584, ranging from 8 to 90 per age bin

Sample size: variable


[bookmark: koe3g8ckof3m]
Edmonton Narrative Norms Instrument (ENNI): 
	Dataset key: ENNI

Age range: 4;0 to 10;0

Age bin size: 6 months

Activity: Narrative elicitation from picture books

N = 300, ranging from 16 to 37 per age bin

Sample size: variable

[bookmark: j1ptmv9ethhc]Expository
Dataset key: SALT_Expo
 
Age range: 10;7 to 18;9

Age bin size: 1 year

Activity: Participants describe how to play a game or sport. They were given a few minutes to complete  a planning sheet, then explained the process using their notes. 

N = 354, ranging from 18 to 88 per age bin

Sample size: 5-6 minutes generally

[bookmark: hg3bi97c9yfp]Fables
	Dataset keys:
	Fable_dog
Fable_oak
Fable_stag
Fable_fox

Age range: 13;5 -14;9

Age bin size: Single bin

Activity: Examiner reads one of four of Aesop’s fables to the participant, who then retells it and answers a set of comprehension questions from the examiner. Each fable has a separate set of statistics.

N = 30

Sample size: 5-10 minutes

[bookmark: n8h9y799qwk2]Narrative SSS
	Dataset key: Narr_SSS

Age range: 5;2 to 13;3

Age bin size: 6 months

Activity: The child is asked to pick a story of their choice and tell the examiner about it.

N = 330, ranging from 19 to 52 per age bin

Sample size: variable

[bookmark: eu73termgwn4]Narrative Story Retell
	Dataset keys:
Pookins
Eng_FWAY
Porcupine
DeSoto

Age range: 3;6 to 12;8

Age bin size: 6 months  or 1 year

Activity: Children listened to a read or recorded picture book, and then were asked to retell the story using the pictures in the book for reference. Preschool, kindergarten, and first-grade students told “Frog, Where are You?”
Second graders retold “Pookins Gets Her Way”
Third graders retold “A Porcupine Named Fluffy”
Fourth, fifth and sixth graders retold “Doctor DeSoto”

N = 529, ranging from 5 to 88 per age bin

Sample size: variable

[bookmark: qhkcgpfup1xf]Persuasion
	Dataset key: Persuasion

Age range: 12;10 to 18;9

Age bin size: ~ 1 year
12;10 to 13;11
14;7 to 15;0
15;0 to 15;11
16;1 to 17;0
17;0 to 18;0
18;0 to 18;9

Activity: Persuasion. Participants chose an issue and completed a planning sheet to help them shape their argument. Then participants narrated their argument using their notes.

N = 113, ranging from 15 to 52 per age bin

Sample size: 3-4 minutes generally

[bookmark: fbbtxxm5qtk5]Play
	Dataset key: SALT_Play

Age range: 2;8 to 5;8

Age bin size: ~3 months
2;8 to 3;0 
3;0 to 3;5
3;9 to 4;0
4;0 to 4;4
5;4 to 5;8

Activity: Examiner engaged in play with child, encouraging them to speak and avoiding asking closed and yes/no questions. 

N = 69, ranging from 9 to 23 per age bin

Sample size: variable

[bookmark: aalzcj3e4th3]TNL
	Dataset key: TNL

Age range: 5;0 to 11;11

Age bin size: 1 year

Activity: 1) retelling a scripted story, 2) narrative elicited from a sequence of pictures, and 3) narrative elicited from a single picture

N = 500, either 50 or 100 per age

Sample size: variable

[bookmark: 3hhj1kc0h6ie]TNL2
	Dataset key: TNL2

Age range: 4;0 - 14;11

Age bin size: 1 year

Activity: 1) retelling a scripted story, 2) narrative elicited from a sequence of pictures, and 3) narrative elicited from a single picture

N = 778, ranging from 18 to 137 per age bin

Sample size: variable

[bookmark: p2jp63qzyy73]Spanish monolingual narrative retell
	Dataset keys: 
Spa_FWAY
Spa_OFTM
Spa_FGTD
Spa_FOHO

Age range: 5;10 to 10;7 (grades 1-3)

Age bin size: 6 months

Activity: Narrative retell of the following wordless picture books after examiner tells the story: “Frog, Where Are You?” “One Frog Too Many”, “Frog Goes to Dinner”, or “Frog on his Own.” Collected in Guadalajara, Mexico.

N =1068, ranging from 7 to 79 per age bin

Sample size: variable

[bookmark: w0r0j4cij4gl]Spanish bilingual narrative retell
	Dataset keys:
	Biling_Spa_FGTD
Biling_Spa_FOHO
Biling_Spa_FWAY

Age range: 5;0 to 9;9 (grades K-3)

Age bin size: 6 months

Activity: Narrative retell of the following wordless picture books after examiner tells the story in the target language: “Frog, Where Are You?”, “Frog Goes to Dinner”, or “Frog on his Own.” Collected from Spanish/English bilingual students in Texas and California.

N =4667, ranging from 22 to 494 per age bin

Sample size: variable

[bookmark: pmp3p0c0f8sh]English bilingual narrative retell
Dataset keys:
	Biling_Eng_FGTD
Biling_Eng_FOHO
Biling_Eng_FWAY

Age range: 5;0 to 9;9 (grades K-3)

Age bin size: 6 months

Activity: Narrative retell of the following wordless picture books after examiner tells the story in the target language: “Frog, Where Are You?”, “Frog Goes to Dinner”, or “Frog on his Own.” Collected from Spanish/English bilingual students in Texas and California.

N =4667, ranging from 21 to 509 per age bin

Sample size: variable

[bookmark: zghbqbyxjibz]Spanish bilingual unique story
	Dataset key: Biling_Spa_Unique

Age range: 5;0 to 9;7 (grades K-3)

Age bin size: 6 months

Activity: Narrative elicitation. Using the picture book “One Frog Too Many,” children are asked to tell the story without having it told to them first. Collected from Spanish/English bilingual students in Texas and California.

N = 475, ranging from 25 to 93 per age bin

Sample size: variable

[bookmark: 89yd8xrep8yb]English bilingual unique story
	Dataset key: Biling_Eng_Unique

Age range: 5;0 to 9;7 (grades K-3)

Age bin size: 6 months

Activity: Narrative elicitation. Using the picture book “One Frog Too Many,” children are asked to tell the story without having it told to them first. Collected from Spanish/English bilingual students in Texas and California.

N = 475, ranging from 29 to 84 per age bin

Sample size: variable

[bookmark: fyug4a6q3cm4]Australian Persuasion
	Dataset key: AU_Persuasion

Age range: 12;10 to 18;4

Age bin size: 1 year

Activity: Persuasion. Participants chose an issue and completed a planning sheet to help them shape their argument. Then participants narrated their argument using their notes. Collected in Queensland, Australia.

N = 66, ranging from 4 to 28 per bin

Sample size: variable

[bookmark: 3v4qdmal2dd]NZ/AU Expository
	Dataset key: NZ-AU_Expo

Age range: 6;1 to 8;4

Age bin size: 6 months

Activity: Children are asked what their favorite game or sport is, then asked to describe the game and what they should do to win. Collected in Queensland, Australia and Auckland, New Zealand.

N = 108, ranging from 12 to 42 per bin

Sample size: variable

[bookmark: 2oexhjbhjoti]NZ/AU Conversation
Dataset key: NZ-AU_Convo

Age range: 4;5 to 8;4

Age bin size: 6 months

Activity: Children are asked to bring an object from the classroom and discuss it, then asked to talk about school, family, and activities. Collected in Queensland, Australia and Auckland, New Zealand.

N = 350, ranging from 16 to 98 per bin

Sample size: 10 minutes, goal of 50 utterances

[bookmark: g9acqlefrjg]NZ/AU Personal Narrative
	Dataset key: NZ-AU_Personal

Age range: 4;5 to 8;4

Age bin size: 6 months

Activity: Using a photo of an event and brief personal story, examiners ask children if they’ve ever experienced something similar. Children are asked to tell them about it. Collected in Queensland, Australia and Hamilton, Christchurch, and Auckland, New Zealand.

N = 355, ranging from 18 to 93 per bin

Sample size: Goal of 50 utterances from 3 personal narratives

[bookmark: 5x7a3uqaofr2]NZ/AU Story Retell
	Dataset keys:
	NZ-AU_AGL
	NZ-AU_Bus

Age range: 4;0 to 8;9

Age bin size: 6 months

Activity: Following a read or recorded version of the story, children are asked to retell it. Stories are “Ana gets Lost” and the Renfrew Bus story. Collected in Queensland, Australia and Hamilton, Christchurch, and Auckland, New Zealand.

N = 476, ranging from 4 to 73 per bin

Sample size: variable



SALT transcription & calculation conventions (see Miller & Iglesias for more detail) : 
All utterances end with a period, exclamation point or question mark. 
Words are separated by spaces or commas. Characters separated by hyphens and underscores are not considered separate words.
Utterances are divided into C-units.
Coordinating conjunctions split an utterance into two c-units, subordinating conjunctions continue a single c-unit.
Reduplicated words (e.g. woof_woof) count as a single word.
Concatenatives that count as a single word:
Betcha, liketa, outta, useta, coulda, lookit, shoulda, wanna, gonna, musta, sposta, whatcha, gotta, oughta, trynta, woulda, hafta
Bound morphemes can be divided from the rest of the word with /, including contractions. Words where the contracted form changes the pronunciation of the root are not marked with / and are considered single morphemes (e.g. ain’t, won’t).
Repeated words caused by mazes or formulation difficulty are enclosed in parentheses; repetitions for emphasis are not.
Filled pauses are enclosed in parentheses (ah, eh, er, hm, uh, um).
Partial words are followed by asterisk*.
Omitted words are marked with a preceding asterisk *
Pauses are marked with colons.
Transcribers are instructed to mark words or segments of utterances as unintelligible if the segment cannot be determined after listening three times.

Words within parentheses are not counted towards MLU or NTW.



[bookmark: eh98ntd23bop]Glossary of Terms:

TD– Typically developing. Language assessed by SLP to be within normal range and no other known diagnosis.

SLI– Specific Language Impairment, also referred to as Language Impairment (LI) or Developmental Language Disorder (DLD). Diagnosed language difficulty without connection to other developmental conditions, such as autism, Down syndrome, language deprivation, etc.

C-Unit– Communicative unit (Labov & Waletzky, 1967). An element of a narrative consisting of a main clause and all its dependent clauses, defined using semantic content. Roughly maps on to an utterance, T-Unit or sentence defined using syntax or prosody.

Maze– a segment of an utterance that doesn’t contribute to its complete form and meaning; e.g. retracing, repetition, false starts, filled pauses

Dataset key– the shortened name used to call reference value dataset from the CLAN command line, following a +e term. It can be further specified using a ~“age range” call added to the term. Each dataset key is listed in the dataset description above.

