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Chapter 11:   The Pantheon of  Plurals


Once a child, upon being asked why his parents slept in the same bed, answered:



“because they are husbands and wives.” (nn1)

What an odd error! Neither person is a plural.  Was it just an “error”  or is UG to blame again?


Actually adults propagate  a similar (but not identical) dazzling illogic.  Take common sentences like:



dogs have tails


birds have beaks

or even:



unicycles have wheels 

The word unicycle means exactly “only one wheel” so how do we link it up with the plural wheels?  (nn2)  The plural seems to be rather undisciplined.  Some people point to such things as careless thinking, rather than as  clues to an interesting property of mind.  Book after book has been written to capture the many strands of meaning that plurals are able to weave into a single rope (with just that little –s).  We will not get to the bottom of it, but maybe we can risk a few steps into a notoriously treacherous domain. 

The meaning intended by unicycles have wheels is a one by one link between each plural.  We  have seen this brand of meaning before: “you each have a pencil” where you refers to  a group and pencil refers to a set of pencils, distributed one-by-one to each of “you.” The surprise is that two plurals trigger this property.  It is called “distributivity” and means just that: a one-by-one “distribution.” (nn3)   Do children operate with such a “highfalutin” concept?    We need just to ask them.

Home


Ana Perez and I found children’s understanding of distributivity earliest in the word home, where no plural was involved.  (nn4) Here is how it worked roughly:

Set-up (picture):  A small neighborhood with a playground where Johnny, a dog, and a horse are playing together.  One can see in the neighborhood a doghouse, a horsehouse, and a person’s house.

Story:  “Some animals went out  to play (each from their separate houses). It started to rain and then, Johnny, said:  "why don't you all come to my house.”

 Then we said to the child either:



a) “Then every animal went home”



b) “Then every animal went to his home.”

In (b) the context pushes the children to interpret “his home” to mean that every animal went to Johnny's home [dog, horse, Johnny => JOHNNY HOUSE] though the grammar allows both Johnny’s home or the distributed meaning each to their own home.  But this grammatical option is ruled out for (a) “every animal went home.”  Here grammar follows "distributivity" again, contrary to our story context, so that every one goes to his own home:




Dog => doghouse




horse => horsehouse




Johnny => Johnny’s house

 So the word “home” in "everyone went home"  has  a hidden element in it:

everyone went home [=own home, to the home of each person referred to by the subject of the sentence].  

We found that three-year-old children knew this restriction.  They revealed this knowledge at the two-word stage in acquisition.  We found children who say: "Fraser home" meaning that Fraser was at his own home.   They could also use it with reference to their own home:  "tractor home" means the home of the child.  What have we found?  We took a very simple word "home" and discovered that, far from an egocentric term with one referent for a child, it can be oriented to the speaker, the subject, or a distributive set.  We have found no age at which children do not have this abstract knowledge.

Children are eager to distribute with plurals too—a kind of democratic urge.  Miyamoto (nn5) gave children an explicit choice which is easily reproduced:

	Exploration 11.1: Distributivity Preferred

Setup:    Put two dolls next to each other and ask:



“Do those dolls have two hands or four hands?”

Or just ask (for the child and speaker):



“Do we have two hands or four hands?”



“Do we have two heads or one head?”

The answer may be “both” but the explanation will probably include something like “we have two hands, but four together” allowing the distributive reading.


Caption: Plurals across people
Extension:    Or perhaps one can elicit distributivity:



(looking at a picture of 3 different dogs)



a) How many tails do dogs have?

Contrast this with:



b) How many tails do the dogs have?

It is hard to imagine a child saying “three” and not “one.”  Now let us try the plurals.

	Exploration 11.2:  Singular Plurals


Ask children casually:



Do dogs have tails?



Do cats have heads?



Do cars have roofs?



Do cars have steering wheels?

The method is obvious and the answers are never a problem—almost always “yes.”


Caption: Plurals across subjects and objects

Things get more intriguing. Children take the idea where adults fear to go.  Anne Vainikka, in work recently replicated by Uli Sauerland and his colleagues (nn6) found that children up to six or seven years readily say “yes” to  questions to which adults say “no”:


Does a dog have tails?


Does a child have noses?


Does a girl have belly-buttons?


Does a boy have tongues?

What is going on here?   

Let us follow a line of reasoning that may have some promise.  We have shown before that a morphological ending can apply to an entire phrase.  Remember we made just such a claim (in chapter 8) about the possessive in the case:


the man on the corner’s hat.

It is really [the man on the corner]’s hat where the –‘s is applying to the whole phrase and we found that children had no difficulty with such things.  The same occurred with  –er.  We found children who would say “a bike-rider with no hands” where the –er on the inside had the meaning of an –er on the outside [ride bike with no hands]-er. 

It seems as if children want their morphology to apply to whole phrases and not just words.  Perhaps then the child is converting


Does a dog have tails?   into  do dogs have tails?
by allowing the plural to apply to the entire clause: [dog have tail] -s.   Then it can undergo distributivity just like the adult grammar does.  If the grammar is consistent, if possessive –‘s applies to whole phrases, then plural –s should do so as well.  In twenty years, I have not heard of a child who really rejected “distributive” readings.  There is something very deep and powerful at work here.


Are there no limits here?  Sauerland sought to find the limits. (nn7)  He asked children in a small experiment:


Does Fido have tails?


Does Ernie have heads?

using a Proper Name for a dog.  Suddenly some children stopped saying “yes” and said “no.”  So what is the difference?  Notice that Proper Nouns will not normally accept pluralization:


*Do Fidos have tails?


*Do Ernies have heads?

These sentences prevent a “yes” answer because Proper Nouns are intended to pick out individuals, just one dog Fido and one Ernie.  The spread of plural over a phrase requires that each noun can take a plural.  This blockage lends credibility to the claim that non-Proper-Nouns are really being pluralized.

 
Showing that children impose limits really reveals that the grammar is at work: they are trying to extend the plural to each noun and then “distribute” across two groups.  Now we can say that the child is seeking consistency in linking the plural to the whole phrase.  These are not errors but efforts at abstraction.  We will gradually see that the adult grammar demands that we put plurals on phrases too, not just words.

First  there is the well-known grammarian’s bugaboo about whether we say:



two brothers-in-law     or   two brother-in-laws
Many people find the plural on the whole phrase more natural.   This is easy to explore with children.  

	Exploration 11.3:  Trouble with In-laws?

Ask a child:
“Can you finish this sentence for me?
John has one brother-in-law and  Bill has two____ ” 

Most likely children would in fact say “brother in laws.”   Then why not keep on going:


John ordered one pastrami on rye and Bill ordered two___


Bill brought one hamburger with cheese and John brought two___

Will we get “pastrami on ryes” or  “pastramis on rye” or “two hamburger with cheeses” or even a double plural of the sort we are saying like  “two hamburgers with cheeses”?


Caption: Plural phrases
What would one hear from a short-order cook?  My bet would be: “two pastrami on ryes,” but “two hamburgers with cheese.”  The differences seem delicate and open to individual variation.  A child might seek greater consistency and  go strongly for a phrasal plural.


If the plural is really on the outside, then it may even affect phonology. How would you finish this sentence:


John has one subscription for life, and Bill has two___

Might you  finish with “two subscription for lifes”?  This example brings a sharp phonological diagnostic to bear.  Phrasal –s is outside the word, on the phrase, and cannot attach to the specific word life.  The voiced /s /(pronounced like [z]) can only force /f/ to become [v] if it is inside the same word.   The plural of life is totally impossible: 

*two subscription for lives
Facts like these show that a razor sharp system controls how plurals attach to phrases. 

 It is a familiar story: adult and child grammars always look alike when we look closely.   So let us keep looking.

	Exploration 11.4: Cutting Corners

Look at this array.


Then ask a child (or yourself) :

a) Is the corner of the boxes bent?

You will probably get the answer “yes” though you might get the answer: “that’s silly, two boxes cannot have one corner.”  Most of us take (a) to mean exactly the same as (b):


b) Are the corners of the boxes bent?


Caption: More phrasal plurals

We easily apply one plural to the words corner and boxes at the same time.  We do this with other expressions as well:

Extension:  What do you do with:


Show me where “Part of the squares are black”:


  .

Which squares would one point to? Most people would point to the one where parts of the squares are black, 1 and 2, not 3 and 4 where one might take just the “all black squares” from the whole set.   It is as if the phrase [part of the square] –s is being pluralized as a whole rather than just the word squares.  


We have some prior knowledge in hand.  In an experiment with several hundred children, (nn8) we asked children to answer  questions like:


Some of the squares are black

and one third pointed to (1) and (2). while adults prefer (3) and (4).  Why?  Could it be the same reason?  The children are taking the phrase as a unit:


[some of the square] -s are black.

Here is where most adults seem very surprised: children are doing something very logical, but not what adults do, and they are using the sophisticated tools of grammar to do it. 

Seeking Agreement

What exactly pushes the child toward linking plural to phrases and not single words?  Look again at the combination “husband and wife.”  It acts like a plural as soon as a verb arrives:



a husband and wife are  …married

Just as if one said “they are married.”  The verb looks at them both and treats them like a unit, a plural unit, and chooses the verb are.  The concept of Agreement says: subject and verb “agree,” but the agreement does not happen between individual nouns, but between the collection of nouns that is the subject. The subject (husband and wife) is a plural from the point of view of the verb, for adults as well as children.  So the mind is creating a plural  as soon as we put and between two nouns.  For adults, then, plural must be present as a property of a phrase. 

We are back to that “higher structure” above and which we discussed in  chapter 4 on Merge, where now the Agreement, hence the plural-marker must be marked on that higher AND so it can agree with its verbal sister.  



Sentence

/               \

          N-plural           V-plural 

/                    \                       |           

        [husband          AND-plural     |       

/         \          |   

 

           
         and      wife]    [are]  

So the child is, in a way, putting the plural where it belongs, on both nouns together, so they together justify marking the combination as a plural.  No wonder “husbands and wives” seems possible.


Agreement here is the tip of the iceberg of agreement in universal grammar.  Many grammars require almost every noun, verb, and adjective to show agreement with something.  English has hints of overt agreement with plurals, but much less than in grammars of other languages: we say “these hats” and not  *this hats.  The article is unchanged for the hats.  Many grammars would mark the+plural hats giving the child evidence of plural agreement hundreds of times every day.  

Enforced Plurality


The reader might now ask: can we ever force a plural to be itself?  There  seems to be no way to block the spread of plurals to all nouns.  Is there any way to make that little morpheme behave and stick with the word it is sitting on?  The best way to lock  down the plural is by marking the other noun with either a Proper Noun (like above) or with every: 

	Exploration 11.5:  Three-headed monsters

Setup: picture of three boys


Does every boy have three heads? (nn9)

Here all adults agree that the answer is “no,” even if we are staring at three boys with a total of three heads.  There is no distribution among them.  But no one has systematically asked children this simple question; will they say “yes, there are three boys and three heads”?


Caption: Scope failure with quantifiers

What evidence we have suggests that every is not apprehended perfectly at first, but before we address that question we will take a detour and direct our gaze to the meaning of questions. 


Thus far our discussion circles around two simple claims about  plurals and acquisition:


 1)  plural can apply to an entire phrase and 


2)  plural invites one-to-one distribution among groups. 

How does every change things?  It seems to shift from a  group-group (or set–to-set) concept to an individual-to-set concept: what set of heads does each person have?  One can  feel concepts and grammar bumping into each other in these examples.  Sentences like these constitute a major forum of philosophical/linguistic discussion: what is the best mode, the best formula, to represent the mind/grammar connection here? 


When do children first grasp how plurals work?  It may come in odd ways. One of the great errors of intellectual life and everyday life is to leap too quickly from assumptions about language to assumptions about mind.  Educational policies, political attitudes, and our interpersonal relations all suffer because we underestimate each other by overestimating how much what a person says tells us about how they think.  We hope to give the reader just a glimpse of the challenge involved.  

The Meaning of Grammar and the Grammar of Meaning
Now we will try to turn the telescope around.  We have been looking at meaning while leaning on grammar.  How does grammar look from the perspective of meaning?  What does “meaning” mean anyway?  That question is surely too tough, and our approach will be just an informal glance at a question that may encompass all of human nature.   We can start with a narrower goal:  how do we  fit words to the world we see?  

How the Eye and the Mind Carve up the World

We have a lightning quick ability to  arrange what we see.  When a child’s gaze goes around a room, things organize: objects, groups, paths are delineated.  We can yank much of it up to consciousness easily.  If I say “point to dark things you see in your living room”—you can do it within milliseconds.  Suppose I said “point to soft things.”  No problem.  Now how about “dark, soft things.”  Or “dark, soft, old-looking things.”  It is easy for us: old brown pillows, worn black sneakers…and whatever else. 


We have just carved up a livingroom to create totally heterogeneous sets—combining different sense systems and provinces of mind—color, age, feel.  No logic holds the ingredients together other than our command, born with a bit of mischief in mind: we deliberately concocted  a collection of features that have no natural unity at all.


Such mindsets may be a human speciality.  (nn10)  First we have a mind that can isolate any kind of individual object.  From there we build groups, or sets, of things that share defining features.  So we go from a kind of conceptual singular to a conceptual plural.  The groups—or plurals—are then subject to other kinds of operations---like distribution again across another group: birds have beaks connects two sets in a one-to-one relation.


Our sentences, our verbal edifices, can create sets that confer legitimacy across  perception, imagination, and emotion.  Often those mental edifices are rather questionable collages, as this story reveals:

John thinks Bill is a phony, sneaks drinks, maybe steals, and probably lied to his own brother.  Those things, altogether, they made John move out of the apartment. None of those things turned out to be true.”

Even though that collection called “those things” are far from facts, still we can honor them with a plural pronoun: “they caused him to move out.”  It is the very same pronoun we use for heroes in “they died for their country.”  The genuine fragility of reality—John’s illegitimate suppositions-- seems to slip away in favor of the stolid fixtures created by plural pronouns: they implies a set of real things.  No surprise that we get a queasy feeling that language can distort reality, that it confers an indefensible legitimacy upon shadowy impressions.  Children, like adults, have to straighten out the often shaky perceptions propped up by the conventions of grammar.  Plurals designed for personal purposes show how the connection between words and the world can be deceptive or even coercive. 

How Questions Carve up the World      

Now let us take a good look at how our grammar of questions equips us to command and communicate a unique mindset.  Our grammars invite and enable the “partition” of the world  into creative conglomerates.  (11) Question words provide building blocks:  

What did you get from your parents, own more than ten years, and is less than a foot long?

One person answered quickly “books, pots, and bracelets, Greek coins, vase in the shape of an owl, metal model dinosaur and probably more.”  The capacity to survey our knowledge in an original way—letting our neurology somehow dart through thousands of brain strands with a unique formula guiding it--- is a breathtaking ability and no theory of neurology can begin to capture it.  (The speed of modern computers, though, provides an intriguing analogy and has given birth to an important domain of cognitive science.)


What is the acquisition path for question words like who and what?  Do children get them delivered in a single lump?  That is unlikely since they have some obvious inner structure: 

what = wh+that, 

which = wh+each, 

where = wh+ here, 

when = wh+then, and 

whether =wh+either.  

To get them right, a child must be looking for that inner structure.  Of course, it is very hard to find structure for who and how.  One child always said “who person said that?” to be clear that who involves people.  A non-native speaker once asked me if one can say  “our house whose entrance”  since whose has who in it so perhaps applies only to people.  

Grammars vary in what question words cover: in Japanese how and why are the same word.  That must be the reason English children often confuse how and why.  Here is what one child answered to my question: “how do you eat grapefruit?”--“because I am hungry” (=why do you eat?)  Although UG gives every grammar the power to ask questions, each grammar seems to lace its question words with little puzzles the child has to solve.

Grammar Following Cognition    


How do we link grammar and mind?  Let us begin with a very natural hypothesis: 

     The growth of grammar follows the same path as perception.  

Children move from individual, to plural, to defined sets with special operations (one-to-one linking). If this trajectory is right, then we can naturally expect that the acquisition of question words like who and what will take that path.  In fact, it is most often the case that at first a who-question is answered with a single person.  In addition, the grammar itself suggests a single person even if three are present: 

Who is eating dinner?   not    *Who are eating dinner?

Some languages like Dutch actually do allow plural verbs in questions.  An English child’s inner grammar might stumble when he hears a relative clause: “the boys who are here” where who gets a plural are.  (One can just imagine the child unconsciously thinking “oh well, consistency is too much to expect of adults.”)  How does the child grasp that who and what can and often must refer to more than one person?  He hears all three types of answers to questions.


Who is playing outside?


individual: Mary



plural: Some girls.


full list: Mary, Susan, Janice

A natural suggestion again is that the child will go from individual, to plural, to set.   In fact, in English, wh-words can require an exhaustive answer. (nn12)  A clear case comes from the courtroom:


Who was in the car the night of the murder?

If John, Mary, and Bill were present, then to answer an individual  “Mary” alone,  or to supply a plural by saying “Mary and Susan” would not only be false, but actually a form of perjury for which you can go to jail.   To answer “several people” would be evasive and insufficient.  It must be the full, exhaustive list.

Harvard Law Professor Alan Dershowitz alluded, unknowingly, to this distinction in discussing the Martha Stewart perjury trial on TV.  He said, roughly, that we must have the transcript to know the exact question asked.  If it was “tell us the reason you sold stock?” then giving one reason would not be a lie, but if it was “for what reasons did you sell stock?” then failure to mention inside information is required.  It is precisely because exhaustivity is required in questions with what. 

There is a small way out, namely, some notion of pragmatic relevance has to be applied.  If I say “what is in the icebox?” you do not answer:  “food, stale air, molecules, metal.”  The question is implicitly “what food” and therefore that is all that we answer.  Occasionally children might mistake what the what is about, but not always, as the following examples show.


The exhaustivity requirement becomes even sharper and truly required with two questions (often more complex structures give a sharper version of simple principles).   Double-questions make exhaustivity crystal clear: (nn13)



Who bought what? 

[John bought apples, Mary bought bananas, Susan bought pears]

Here we have to form two sets, link them by pairs, and be exhaustive.  This sentence, though only three words, engages  the most sophisticated aspect of grammar.  It is at the center of much current linguistic research.  Before double questions, we need to explore single ones. 

Singletons


A simple exploration is at  the heart of a range of our current research on wh-questions.  Early work suggested that children did not see exhaustivity where they should. Zvi Penner, Petra Schulz and Barbara Pearson (nn14) gave pictures to over 150 children (both English and German) where one, two, three, four, or five people were designated:  one girl without a sweater/five girls with a sweater.  When they asked “Who is wearing a sweater?” we found that younger children regularly pointed to just one person, a singleton response.  This persisted markedly with children beyond the age of seven years who were diagnosed with disorders, and tended to fall off around the age of five years with most German children and six years with English children.  It seems that very young children do not show the exhaustivity feature. 


By having 2, 3, 4, and 5 people involved in different pictures, we had a setup that would allow us to see if the predicted acquisition path would appear: individual, plural, set.  Would children move from marking just one person, to more than one person—the plural answer---before they were completely exhaustive?  If plural is sufficient after the singleton stage, then why point five times to five girls if two or three are enough?

This exploration tests the singleton,  plural, and exhaustive options.

	Exploration 11.6:  Pictures

Setup: put a row of pictures with say 3 rightside-up and 4 upside-down 

picture    picture-upsidedown       picture      picture-upsidedown 

picture- upsidedown

Ask: 

“Who is upside-down?”

and see if every person is picked out, or just some. 

We could probably elicit the plural response if children answered this question:

Setup: 20 girls with sweaters, 3 or 4 without sweaters scattered among them


“Are girls wearing sweaters? Show me.”

Pointing to every girl would be both laborious and unnecessary.

We can do it right here with something like:

[Put ten circles with dark spots and two without.] 

Ask: “Do circles have dark spots?”

Next try the same kinds of situations, but include every:

“Show me every upsidedown picture.”

This calls for a lot of work, but for adults the instruction is unmistakeably clear.  Will it be for children?


Caption: Plurals across objects
Our results on “who is wearing a sweater?” were quite startling: (nn15) children indeed picked out singletons until they were in the five- to six-year range, but less than 2% ever choose a plural answer, far less than even the usual “noise” most experiments have.  Children went from singleton straight to exhaustive: no plural stage happened.  It was the opposite of what we expected.  Children analyzed with disorders were worse, but none of the children gave a non-exhaustive plural interpretation.  Our little model of the grammar following the mind here was just dead wrong. 


So here the grammar and mind  are not perfect reflections---there is no plural “who” possibility, for adults or children, where we are actually allowed to mention some, but not all people.  There is a gap here—one could imagine a planet where there really are non-exhaustive but plural questions, but this is not  the case for English and the grammars we know.  We have to actually disengage exhausitivity by adding the notion of kind in order to get a natural plural response:

What kind of people are wearing sweaters?  “girls like these” (pointing at two)

would be a good plural answer, but the who question by itself requires exhaustivity as we saw in the court case (or if there is a hidden implied element like “what [food]”).  The fact that the child never proceeds through a cognitively logical stage tells us, perhaps more clearly than any other kind of evidence, about a deep property of grammar whose acquisition is not a reflection of obvious mental categories. 

Let it be a cautionary tale.  The assumption that grammar straightforwardly mirrors the mind is almost always wrong: the demands of communication (cognitively, neurologically, and pragmatically) are just different from those of thought or sight.  What children do not say or understand properly is not a surefire guide to how they think.  In that vein, the children who pointed at only one girl with a sweater were certainly perceptually and cognitively aware that many girls fit the description.  In fact, one said, “I don’t know which one to choose.”  It was their understanding of what the grammar demanded, not what their mind saw, that differs from the adult.   

In daily life, it is easy to think otherwise.  If you say to a child “what do you need for school?” and she answers “ a pencil,” then many a parent can grow irritated and say “but you forgot your lunch, your books, and your gloves” and conclude “he just doesn’t listen” or “he is a bit slow.”  It is more likely that the child understood the grammar differently.  One wise parent of a twelve-year-old with language problems told me that she has to remember to ask carefully: “what are all the different things you need for school?”  She is finding another way of being exhaustive in her question.  It might lead the child eventually to seeing all questions as exhaustive. 

Double Questions: Who bought what?


We turn now to the most important range of data in this book.  It comes from the most sophisticated work in linguistic theory and yet it seems to give us the best insight into a language disorder.  It is a token of the maturity of linguistics as a field that the most sophisticated work has the most direct practical value.  The relationship between linguistics and communication disorders begins to resemble the relationship between microbiology and medicine.  Sophisticated microbiology is often the source of new pills  for the most ordinary diseases. 

Our inquiry is buttressed by one of the largest studies of child grammars and language disorders that has ever been carried out on sophisticated grammar. We used the Developmental Evaluation of Language Variation (DELV), which we mentioned above. Together with Harry Seymour, Jill and Peter deVilliers, Barbara Pearson and the Psychological Corporation (Harcourt Assessments, Inc.) (nn16) and a host of intellectual and methodological advisors, we developed a dialect-neutral test that aimed to find features of grammar that are so fundamental that they do not vary with dialect but still reveal disorders.  One of its innovations is the use of humor as a way to both elicit knowledge and put a child at ease.  Our explorations here have been invented in the same spirit.  A central feature of the DELV is the double question: 

Who bought what?

(He bought fruit and she bought vegetables.)

Such questions, once again, take each wh-question set, link them one-to-one, and require exhaustivity.  It is not something you are taught in nursery school—or even in high school, and it is rarely produced, but a large number of four-year-olds understand it with no difficulty. There are no examples that we have found on the CHILDES system.  Only one is known to me.  One of my children, looking at Goldilocks and the Three Bears, said:



Whose bed is who?

where the grammar is still not quite right, but the pairing intent is evident.  No doubt it occurs more often, but only a pair of aware ears will catch the rare one.


 Here is another typical example that we invented for the dialect-sensitive language test:

 This girl caught different things in different ways. She caught that crab with a net and the fish with her fishing pole. (pause) How did the girl catch what?

Four  kinds of answers show up: (nn17)

1. Paired, exhaustive responses (correct): ‘‘She caught the crab with a

net and the fish with a pole.’’

2. Singletons (incorrect):  ‘‘a crab’’ ‘‘with her pole’’ ‘‘crab and fish’’

3. One pair (incorrect): ‘‘the crab with a net.’’

4. Other answers which are really evasions: ‘‘She fished a lot.’’ ‘‘She was playing.’’

If you are a competent adult speaker of English, you give a pair-list exhaustive answer to a double question. This must be the goal toward which children proceed.  The reference to a set is even more stringently called for in these contexts (although there are a few exceptions) than with a single wh-word.  Some children always give a double response, some never do, and many do sometimes but inconsistently.  The last group presumably has the right grammar, but cannot always bring it to bear and reverts to a singleton grammar.   

Typically-developing children can give appropriate answers two thirds of the time at the age of 4; disordered children give an appropriate answer less than one third of the time and remain consistently behind through the age of 9.  Children up to the age of 12 who have been shown to have continuing problems with language continue to prefer singleton answers, even in a context where adults take pairing to be virtually obligatory. (nn18) 


Many other children have language  disorders who are not included under the label Specific Language Impairment.  They are excluded because they show cognitive problems of other kinds.  Children with severe retardation, for example, can be limited to a vocabulary of just 50 words with no combinations.   Therefore the predominance of singleton grammars is probably much greater in the disordered population than these numbers suggest. 

We can ask double questions whenever two or more people are together.  The trick is simply to be sure that there are two pairable things that are questionable.

	Exploration 11.7: How to live in a Questionable Household

Ask:

Who is sitting where?



Who is eating what?



Who is wearing what?



How am I eating what?



Where did you put what?



When did you see what?



Why did you buy which food?



Which toy goes in which place?



Which shoe goes on which foot?

This is the stuff of family fun whenever one plays this game.  Once played, a child will most likely start forming such questions himself.


Caption: Double question games
This kind of delightful stimulation has a far greater chance of being beneficial than playing Mozart to the unborn.  The more casual the atmosphere the more likely it will prove helpful. One five-year-old said spontaneously, “Which foot is which foot?” (meaning “which foot is which?”)

Extension:  If this game is successful with 4-year-olds, 6 or 8-year-olds might clamor for more.  One can go right up the ladder of complexity.  Here is a triple-wh question:


Who can you tell how to play what?

=> I can tell JOHN how to play BASEBALL, and FRED how to play BADMINTON

Indirect questions that follow mental verbs do not require an answer, so we can leave out specifying how how works.  Does the child know that?  These questions should tell us.  It is not automatic—we found a few hints from work by Ana Perez that in Spanish children may answer the middle question and in English children do not see right away that an indirect question does not have to be answered. (nn19)

The Cognitive Question


Now let us turn to the most important question?  What critical ingredient is necessary for getting paired questions?  We have identified something that could be very deep.  So we should outline possibilities  from deep to superficial. Do we have something like color-blindness which is a deviation from natural visual ability?  That is what a real defect in Universal Grammar would be.  


So let us outline the possibilities as realistically and cautiously as we can.  The children may lack the notion of a “variable” where two things co-vary.  This is different from the capacity to handle plurals and their openness to distributivity.  Once again  “children have toys” allows one-to-one or many-to-one relations, but “every child has one toy” enforces a single toy for each child, because of every.  It is this relation we speak of.  (There remains substantial discussion about how to represent it linguistically---to which the acquisition path may contribute.)  What does this lack mean? 


1) a cognitive ability is missing.

2) a capacity to connect a cognitive ability and grammar may be missing 

3) the understanding of a semantically complex lexical item like what is missing.

What do we mean when we say “missing”?  A person with an immobile broken arm is not suddenly missing the idea of an arm.  The knowledge is there, but it cannot be carried out.  We really do not know what we mean when we say “missing.”  The likelihood of some factor interfering with knowledge that a child has is very great, and therefore intervention makes sense.  On the other hand, if a  cognitive ability is truly missing, then it makes no more sense to try to induce comprehension of variables than trying  to force a color-blind person to see colors, or encourage  a five-foot tall person to “try” to be six feet tall.  People with severe retardation, or victims of accidents, might really not have fundamental knowledge.  Our challenge is to be aware of this possibility, but not assume it in a way that can damage the dignity and the future of a child.  It is a large expectation, which, to this observer, has not been well-observed in any of the social sciences, where far-reaching and overly simple judgments about human nature are bruited about quite cavalierly.

Invisible Every
One avenue looks particularly attractive.  We have pointed out that wh-words have morphology that suggests other features: which = wh-each.  In Chinese  the quantifier is actually part of the question: wh- somebody or wh-something.  Taisuke Nishigauchi has made a related proposal for English that fits the acquisition path.  He argued that wh-words in English contain a hidden every.  (nn20) We can then propose:

Children do not initially know that questions contain a hidden every.

Children with impairments have great difficulty seeing the hidden every.

If some grammars put a visible quantifier inside questions, maybe other grammars do the same invisibly.  In other words the child must decide that a word like who is really [wh+person+every] and therefore an exhaustive set is demanded.  Creating two sets and then pairing them exhaustively is a further step, but a natural one.  Pairing, roughly speaking, is like extending distributivity to wh-words, i.e. one-to-one matching.  (It remains a current intellectual challenge to state what pairing is with precision.) 


Now we have a new range of predictions.  If every is difficult to acquire inside a wh-word, then maybe it is difficult to acquire when it is explicit.  This entails  different possibilities:

1. Children with SLI may fail to grasp all quantifiers.

2. There may be a problem of grammar representation or just how grammar connects to concepts.

In work with Uri Strauss and Barbara Pearson (nn21) we have found that children avoid forms with every for a long time.  The data is deceptive because one finds adverbial compounds like everytime and everyday quite frequently, but not every + noun (every boy) where the nounset is exhaustive.  Uri Strauss found only 25 uses of every in a study of six children up to four and five years on CHILDES and 17 of them were on the wrong track.  They included: “every boys and girls,” “every farmer people,” “every glasses,” “every people.”  They look suspiciously like they allow plural agreement like all (“all boys”).  Children use all long before every but all carries exactly that plural feature.  In our large database we found children, first identified by William Philip, who did not seem to register on every or regarded it as a plural.  In questions like this:


boy on a bike/ boy on a bike/ boy on a bike     and extra boy

we asked the children: 

is every boy on a bike?  

A group of them consistently said “yes” to this question and others like it.  They seemed to be answering the question “are boys on bikes?”  The plural option echoes the few naturalistic cases like “every glasses.” 


So what have we found?  The plural option seems to be what children fall back on as they acquire every.  It is not, however, a middle stage in the acquisiton of who which proceeds from singleton to exhaustive.

Connection Prediction: Getting from Some every to Every every

If wh-words and every really are connected, then we should predict a direct connection in their acquisition. Exploring our large database, Uri Strauss showed just that this odd, but consistent response correlated with how children understand questions.  Those children who made errors on “who bought what?” were for the most part the ones who did not correctly analyze “Did every boy ride a bike?”  (nn22) And their errors were in the same direction: they tended toward the interpretation that arises if we assume that the every is just not present.  In the case of “who bought what?” they gave singleton errors while in “did every boy ride a bike?” they gave it the plural interpretation “did boys ride bikes?”  Those same children did not necessarily make errors with other kinds of complex sentences like “what did she say that she bought?” which produced a different array of errors. 

A Glimpse of Sophisticated Theory
 

The next section goes beyond the intended thrust of this book in some respects. It outlines a more specific theory of exactly how these factors interact.   Some arguments may seem a little opaque, but they will give the reader the taste of how ideas come together abstractly.  (So one can either read it or skip it.)

Imperfect Every

Bill Philip showed (in six languages with various collaborators) (nn23) that children will consistently misapply every quite systematically in response to the following question:


boy/bike   boy/bike   boy/bike    extra bike



Did every boy ride a bike?

They say “not this bike.”  The DELV test has revealed the pattern robustly with over a thousand children. (nn24)  In other words, the children actually treat every as if it applies to both nouns in the same sentence, just as they did with plurals: “did every boy ride and was every bike ridden?”  Here the children recognize every but do not treat it as a modifier of a noun, but rather as a modifier of the whole sentence, as if someone said: “Everyly, a boy rode a bike.”  If we have both most and mostly, why not every and everyly?  We use a bare most in “I play baseball most” to be the same as “I play mostly baseball.”  In fact most of the grammars in the world have words for always but many lack words for every.  Parallelism in grammar should lead the child to expect that every could also be an adverb.  That is, could a child actually assume that a bare every means “everytime” or “always”?  That would explain why adverbials like everytime show up first.  And parallelism should lead to the same interpretation for most.  That is, if I said “mostly a boy rode a bike” one might easily point out that there is an extra bike.  Work by  Helen Stickney has shown that children  give just such  interpretations to most as well. (nn25)

We seem  to have an intermediate stage between no every and adult every.  Can we make all these things fit together?  What follows is a sketch of an idea.   We have argued that the fundamental operation of grammar is simply to Merge new information into the old structure.  Examples come from our claim that both –er and plural–s can apply to an entire phrase. We should therefore expect that a child’s first move, confronted with a mysterious every is to merge every to the whole phrase or sentence, instead of just one noun.  Children cannot choose when they will hear every.  When they do they must either ignore it or attach it somewhere.  If they just attach it to the sentence, then  we have a structure like this:



Every [boy ride bike]

and every would apply to both boy and bike, just like the plural did. So we have a range of structural positions from outside the sentence to inside the word for every.  Here is the structural path:


1. no comprehension


2. applies to the whole sentence: every [boy and bike]


3. applies to a phrase: every boy


4. applies inside a word: everytime

5. applies invisibly: who (=who-every)
Does this range of possibilities define a real sequence?  Not exactly, we have noted that everytime appears very early.  It is possible though, that such words are seen holistically as a single word without parts, and therefore it is misleading to consider it a real instance of every.  Another possibility is that the acquisition path above may not appear in production but represents silent stages through which a child passes.  Why would a child have silent stages?  It is natural if the child knows he has only partially grasped a construction.  Many second language learners silently refrain from phrases that they partly understand but do not control.   


So here is the interpretation  path:


1. no every in Nounphrases, no every in questions => singleton wh-


2. Every outside sentence, Merged at the top =>

a. Every applies as a plural:  every boy is on a bike (extra boy)=> “yes” = boys are on bikes

b. Every applies exhaustively to both nouns: “not this bike” 

3. Every applies inside a nounphrase in the sentence => adult grammar interpretations


4. Then child projects hidden every with wh- => who (every)
Is this sequence right?  It is difficult to be sure, but it does reveal the kind of step-by-step building of a mechanism that we believe the growth of grammar to be.  

A full account would bring all quantifiers into play.  If children were totally unable to form a variable, then we would predict problems in all of these areas:  “each boy has one hat,” “some boys have one hat,” “most boys have one hat.”  In fact we have seen that some may not be controlled perfectly, and there is evidence from Helen Stickney that most shows problems like every.  While there is no *everyly, there is a mostly.  It was not surprising to discover that children might take the first sentence to mean the second:

Did most boys paint houses?

Did boys paint mostly houses?

If every can be hidden, we predict that other quantifiers  can also be hidden.  A quick look reveals their presence.


Two people went to a hotel where they were asked “are you married?” to which they answered “yes” because each was married to someone else.  The deception works because we understand “Are you married?” to mean “are you married [to each other]?” without having to say “to each other.”  Many plurals have hidden each others too.

	Exploration 11.8:  Hidden Quantifiers

Consider this situation: 

John is Mary’s friend and Bill is Fred’s friend, but John and Bill do not like each other.  

Are John and Bill friends?  

We would instantly answer “no,” but each is a friend to another person so together they should make the plural “friends” acceptable. Why do they fail to do that?  It is because there is really another hidden quantifier here: friends [to each other] where we never mention the each other.  The same holds for enemies, rivals, acquaintances, lovers, classmates, etc.


Caption: Silent “each other”
Yet the hidden each other is not in every possible plural.  If we say: “they are haters” we do not necessarily mean that they hate each other.  Do children know that a hidden each other can exist and where it does exist?  One could tell stories like the one above and find out.

Intervention: Bringing the Missing Knowledge Out  

How can we reveal variability? How does a child see a necessary non-singleton?  The usual approach is to bombard a child with examples.  Give her many double questions in  clear contexts.  General exposure to language is always a good idea. But bombarding a child with repetition of what he has not mastered just puts him down,  It is a constant accusation of ignorance or stupidity, however “kindly” or good-heartedly we engage in repetition. Instead, we can recognize that situations are inherently specific, so we  should look for a precise gimmick that helps the child see that who means more than one.    So let us try to imagine contexts where we help the variable characteristic emerge.  It is not easy.  Every situation that allows multiple reference seems to allow just one as well.  After being unable to overcome this impasse for several days, Tim Roeper pointed out to me that some adverbs and verbs are incomprehensible without a multiple answer.  If we say:

Who played together?

Who shared the ice cream?    

a singleton answer is really not an option.  So questions of this kind can be extended in an effort to promote the realization that wh- is exhaustive.  We can bolster the implication with sentences like:

Who is looking at each other?

Since we are dealing with a primarily unconscious realm, simple explanation will always feel more difficult than illustration.  “Explanation” is as wrongheaded here as a football coach hiring a physiologist to explain a pass play.  The full answer to the question of how grammar comes alive to a child is far from clear.  This much we can say: we are pretty sure that we are in the right arena when we say that plurals, quantifiers, and questions are all dancing around similar issues which are put together in each grammar like an intricate puzzle.

Plural Conclusions


Common sense tells us that plural is just “more than one.”  Its origin lies simply in concretely counting  objects.  Here, already, common sense misleads us.  In order to count objects, we must decide that they belong to a class.  If I have a yellow, red, and green apple, then I have three apples.  Such a conclusion requires that I have an abstract idea of an apple that is not necessarily any of those three colors.  So plural refers automatically to a mental abstraction.  It instantly leaps beyond the realm of simple objects---for children as well as adults.  


One can imagine the following conversation with a two-year-old.

Listen to music, eat your dinner, clean up and after you do those things we can sing.

But none of those actions really are “things” and yet we build a plural out of them and expect a young child to understand.

 In our most ordinary chats with children, we toss around abstractions, using plurals.  Holding a banana, we might say to a child “do you like bananas?”  Yet there is only one banana present.  We expect the child to know that our question is about the “concept of a banana” as a prelude to giving her a single banana.

The reader may feel a kind of dizzying similarity in our arguments. Once again, reference is obscure, but now it is the reference behind plurals.  And the grammatical principles we developed in earlier chapters keep reappearing.


We began by looking at what plurals involve.  What transpired, rather rapidly, was that we had to encompass whole phrases to see their domain.  Then we had to look at the content of higher structure carried by the recursive  and.  We found that fairly intricate notions of “distributivity” and the interaction of sets were relevant.  Finally, we found evidence that the child merged every to an entire sentence as if it were always.  Just like the tiny elements in physics, the smallest ingredients in language can give us direct insight into the principles of mind that the child brings to bear.  Here is a summary:

non-fixed reference 

(corner refers to corners)

phrase structure 

(and)

merge 



(every for a whole sentence)

invisible elements 

(every inside who)


other grammars from UG 
(languages with only always) 

These notions are not just “technical.”  They  implicate both cognition and ethics.
The Trigger Connection to Cognition

A fundamental ingredient in advancing a grammar is how a child sees that a sentence fits a situation. We understand situations without words.   So we have a non-verbal mental version of situations.   Which one makes every alive?  Consider this situation:  

Three children are making American flags that have three colors.  

Now the situation itself is clear enough so that the child already knows what is needed: the teacher has put before them a flag and indicated that the children should copy it.  It will not be finished until each child uses each color.  Imagine if each of the three children has worked with only one  color.  It would be true to say:


Every child has a color and every color is being used by a child

If one understood that sentence as: 

Every child has used every color

then one has misunderstood the sentence.  In fact, if asked, Mari Takahashi (nn26) showed that younger children will readily answer “yes” to the question: “is every child using every color?” in scenes like this.

Nevertheless in our scenario,  the children do know that they are supposed to use all the colors to finish the flag.  Then if the teachers asserts:



“Every child has not yet used every color, so keep on working”

how should a child understand this sentence?  They understand the situation (each is supposed to use all three colors to finish the flag) and they want the sentence to fit the situation.  After all, it is what the teacher said, so it should be true.    So they undertake a grammar change to bring the logic of the situation and the truth of the sentence together: let each every apply separately to each noun.  Each child has to use all three colors.  Then it comes out right.  This means that the child is using an independent cognitive representation in the process of fixing how the grammar works.  It suggests again that we must be wary of assuming that a failure to understand what looks like the simplest of sentences  must surely reflect a cognitive problem, not grammar.  It seems almost impossible to most people that understanding “who ate what?”—where each word is known before—could be anything but a cognitive problem.  Our illustration of how every could be acquired suggests that seeing how grammar reflects thought is what challenges the child, not the thought itself.    

This leap from grammatical deficit  to mental deficit is so automatic, so deep in the history of education, that overcoming it is no easy task and calls for personal vigilance as well as educational policy. At the  moment, failure on language-oriented tests can contribute to a child being placed in Special Education classes where the assumption is that there are cognitive difficulties.  It is hard to overestimate the importance of this reasoning.  To underscore it with an anecdote, a child, born in the USA of a black professor, was first tested and because of grammar misunderstanding was placed in Special Education.  When the professor complained and more rigorous examination took place, the child moved within one month from Special Education to Gifted Education.

What is the Grammar/ Cognition Connection?

Piaget and Inhelder (nn27) assumed that problems with quantifiers must be cognitive problems.  We have advocated caution in how one extends grammatical results to cognitive claims.  Here is a case in point. Our evidence often shows inconsistency: sometimes children get quantifiers or double-wh, sometimes not.    When they do not, they seem to revert to an earlier grammar where every is absent.  But sometimes they do it right.  That must mean that they really do have the grammar, or an inkling of the grammar, but they cannot exercise those abilities all the time.  Why?  It could be another neurological factor that we do not even know how to think about.  

However, from the cognitive point of view---while some deficit could also be present---inconsistent responses suggest that children can form an implicit idea of exhaustive, paired set at some fundamental level.  If they could not, then they would never give paired answers. (Note, this item is not picture choice, so getting things accidentally right, accidentally giving a verbal pairing is pretty difficult.) Just like someone who is five feet tall is never six feet tall, not even occasionally.

Ethical Modularity:  Cognitive Caution


So that is where we are: we have identified a problem which appears to be connected to core properties of grammar.  Therefore the problem could appear in any grammar.  Its exact nature, connection to cognition, and other realms of how we process sentences remain unresolved.  Meanwhile, it is something which we can be aware of in intervention, in children’s readers, and in how we converse with children.

One nugget of a negative conclusion should stay with us: every direct

connection between grammar and cognition should be treated with suspicion.  Suspicion is warranted both on scientific and ethical grounds. We have provided an example already where making a simple cognition/grammar connection made precisely the wrong prediction (who comprehension goes through a plural stage) .   Yet one parent told me that his 15 year old, who does not seem to grasp the variable nature of wh-words, just has no concept of a what a “list” is or a “group” is.  Surely he does have such concepts if he can put several things on his plate at once at dinner.  He just does not know that the wh- calls for that list.  Therefore, if a child does not represent a “variable” in grammar properly, we cannot make any claims about how the rest of his mind works.  Any claim that a person is inherently incapable of a certain concept puts a label of inferiority upon him that can permeate our actions and social relations  in a way so deep and profound that we cannot be fully aware of it.

Does Pairing Pair: Question Pairing to Visual Pairs to Emotional Pairs?


So let us articulate an opposite, heavily modular view.  Suppose we argue that the one-to-one mapping is like stereoscopy in vision and sound.  The same principle governs two quite different mental capacities.  We expect them to be separately represented.  There is no one stereoscopy center that could be knocked out by a blow to the brain, so that one simultaneously lost the ability in both vision and hearing.


Suppose we argue that one-to-one mapping (distributivity ) is separately represented in language, vision, sports, conscious reflection (what we are doing now), mathematical reasoning and perhaps even social relations.  Could we have isomorphic emotions? Who knows?  Shakespearean plays (following classical notions of dramatic orderliness) often end with everyone getting married, as if there is something emotionally satisfying and inevitable about such pairings.


We definitely have the visual capacity to see one-to-one connections.  A teacher can spot the fact that every child has a T-shirt, or that some do not, or some T-shirts are in a pile.  If he had to deal with the sets independently, instead of T-shirt-child pairs, life would be harder. We are not good at everything.  Thinking visually about color is harder for some of us, for instance.  We may think we see the same shade of green on four objects, but when they are put next to each other, they turn out to be different in a way that our eyes were incapable of computing without immediate adjacency.  It can be hard to shop for a new shirt to match a pair of pants if you do  not bring the pants along.


Visual pairing,  tactile pairing, sound pairing for music, athletic pairing of motion in sports or ballet, most likely require a pairing mechanism that is independently represented in the mind and not quite identical. Pattern recognition for sight, touch, words, and the conglomerate that comes together in thoughts about things like style may share properties, but it is far from clear that one conceptual scheme underlies them.  Visual patterns might involve sets of connected and embedded pairs, a kind of visual recursion,  that from a mathematical point of view is vastly more complex than verbal recursion.  And yet visual recursion does not imaginatively allow extraction (though zooming in and rotation are possible).  (nn28) Imagine seeing a house, and then doing across-the-board window-extraction where all windows appear in your imagination systematically lined up on the left outside the house.   It could be quite useful for an architect in grasping symmetry, but it is not a built-in human mechanism to convert A into B:

A:  [house window window window house] => 

B: window-extraction =  window window window   [house]

 Then vision would be like grammar when we ask a question by moving the object of the verb all the way to the left:


what does every room in a house have__? [“windows”]

We can actually say something about a visual object that we cannot easily carry out visually; extract the windows as a separate set which we see as a unity.    Most likely such an  extraction operation would be very useful for planning intricate architectural symmetry, but it is not how humans see visual patterns   

We are tiptoeing around one of the deepest questions in psychology and biology here: how the architecture or the intrinsic logic of one module might get used by another.  Pairing in one module might facilitate another. Patterns of pairing in vision might help grasp pairing in grammar.  It could be that visual pairing of T-shirts and children engenders a supra-modular notion of pairing that the child can extend to every in  the sentence “every child has a T-shirt.”  Yet we must always remain clearly aware that a trigger connection is not an identity connection.  The pairing would be separately represented in the mind and would have slight differences in each module.  We do not yet quite know how to formulate this question because it goes to the deepest philosophical issue of how far the different parts of mind are actually connected.  One consequence should be clear:  the parent of the teen-ager who cannot understand  who bought what moves too quickly in assuming that the same factor underlies an inability or unwillingness to  make a grocery list.  

Modularity and Dignity

The modularity of mind is not just a tantalizing abstraction, but a proposition about humanity that delineates our capacity to honor each other’s dignity.  The ethical weight of this issue is immense.  If we ever say that another person “cannot think something,” it is a large challenge to their humanity and therefore their dignity.  It may be a natural personal response to an impasse in conversation, or a necessary human judgment by a teacher.  Those judgments have far less weight than claiming the authority of science in leaping to an estimate of “human intelligence.”  The  ethical posture is I believe:

Do not to extend a judgment about the character of one mental module to another module. 

In a way this is common sense, but it is common sense that is often not very common.  It is very hard to prevent ourselves from extending a judgment about language to a judgment about mind.  Every extension of an observation to “general intelligence” probably runs afoul of this dictum.

Professional Ethics 

A kindergarten teacher once said to me, “I see, learning language is more mechanical, like learning how to tie your shoes, than learning new concepts like  ‘subtraction.’  Indeed, such a metaphor is  the one that language specialists need to have in mind, not the Piagetian cognitive one.  Broad cognitive claims almost inevitably overstate a child’s deficit and undermine the adult’s ability to treat children respectfully.  Even if we do not have the mechanism and its modular connections perfectly worked out, it seems wise  for all “language practitioners” to champion the metaphor which most carefully safeguards a child’s dignity. Parents and teachers need help—need protection—from the inevitably exaggerated implications of educational technology, such as the infamous IQ tests, which after  70 or more years cannot point to a single reliable concept we can call “intelligence.”  The natural conclusion is: we should assume that any person’s problem in “understanding” is local to language until really proven otherwise.    The community of scholars studying “Learning Disabled” people struggles to establish this notion as well: a deficit in one area, like reading or math, shows no fundamental deficit in human sensibility.  

 
How do we match our obligation to inform the public of what we know—even partial knowledge—with the obligation to work against its misuse? There is no alternative to simply being as careful and scrupulous in the presentation of that knowledge as we know how to be.  We should not---as doctors once did---decide that patients’ cannot handle important knowledge.  It was customary not to inform people that they were dying so they would not be upset.  Now we see it as a right of a person to determine the circumstances in which the end of life comes.  It is necessary to warn people of heart attack symptoms, even if those symptoms are sometimes indistinguishable from harmless forms of indigestion.  If an operation has only a 75% chance of success, it must be the patient, not the doctor, who decides if the risk is worth it.  

We have here a similar obligation—to alert parents to potential grammar problems and also enable them not to be misled by the natural path of grammar growth.  It is one of the purposes of this book to pursue that goal.   The answer to uncertainty, as with other questions of health, is to go to a doctor, and in this instance a speech therapist for further evaluation.  We return to such questions when we ask what image of human nature are we implicitly advocating.  

Archeological Style and the Edifice of Ideas


We should reflect a moment on our intellectual style.  The edifice of ideas depends upon the edifice of evidence.  Yet they are quite different in character.  The ideas are driven by the goal of finding simple tightly coherent abstractions.  The evidence is culled from everywhere and resembles archeology more than experimentation.  Some evidence is minimal and perhaps weak while other pieces are extremely robust.   Seeing the larger edifice is really building a house of hypotheses.  Then we can go out and make new experiments to bolster the rickety pieces when we see where the crucial joints in the house lie.


   The style resembles archeology.  Recorded naturalistic data really are like archeological fragments we struggle to puzzle apart and put back together.   An archeologists considers accidental trinkets, the Roman Colliseum, and carbon dating together.  While some data is much stronger than others, the evolving theory itself changes the strength of data. Our examples range from single anecdotes to conclusions from more than 1000 children. It is depth of detail in explanation, not huge numbers which are persuasive.  It is the phonological impact of the “outside plural” (lowlifes not *lowlives) which  is probably the strongest “proof” that a whole phrase is present in the formation of plural, not just the word life.


We have downplayed the strength and weakness of various pieces of data, not only to try to see the larger abstract edifice, but because much “strong” data is also misleading.  Oceans of data supported the misguided idea that children “learn by repetition” or IQ defines a single concept called “intelligence.”   What lends cogency to our argument is the diversity of evidence.  For plurals we have four quite independent pillars that we have built upon: naturalistic anecdotes (“husbands and wives”)  experimental comprehension (“a dog has tails”) independent phonology (*subscription for lives) and theoretical necessity (phrasal agreement: a husband and wife are…).  The fact that numbers are strong in one domain and thin in another is of little significance.


A mechanical model means that we really believe that a particular feature---like a screw (or an O-ring on a spaceship)—could be missing.  If our logic leads to that insight, however evanescent the evidence, we take it seriously.    In fact we do not have a scientific description of what  any single thought is.  We cannot actually say how our minds add 2 +2.  Should we not be wary of tests that claim to know what IQ is?    The best assumption is that all data should be treated with both respect and suspicion, whether it is anecdotal or statistically robust.    A truly explanatory theory will be inherently convincing. The data which showed Galileo that the earth circled the sun was unusually fragmentary.  (nn29)  Yet when he imagined the missing links, the conclusion was compelling.    


The same archeological perspective on data is true for the study of grammar itself.  Some intuitive judgments are rock solid and others are very flimsy.  So far no construction has bottomed out.  We continue to learn more about every construction in grammar by becoming more detailed—which means we cannot be sure what the bedrock features are—like physics going from molecules down to quarks.  We are well-advised to take data and ideas  from all quarters seriously.  That includes not only  grammatical intuitions, acquisition, disorders,  but neurology, logic, epistemology,  anthropology, and computer science.  

Conclusion


Our efforts have been aimed at universal features of grammar which the child uses as a tool to analyze what he hears.  We must also ask how a child copes with choosing the right grammar from an infinite array of possibilities.


There are two perspectives from which one can ask this question: a macro- perspective and a micro-perspective.  The macro question is: How does the child know when he is in a language that puts the object before the verb, like German, or a language which is all morphology, like Bantu, or has no morphology, like Chinese?  The micro-question is: how does the child learn that one dialect of English uses been to mean past (“I have been here”) and another dialect uses it as well for remote past (“I been ate”).  


We will treat these two questions as if they were almost the same.  A careful look shows that both macro- and micro-variation exists within grammars.  And, finally, we saw our everyday lives march in: where are possible communication disorders?  How do we misjudge each other’s minds by overinterpreting language?  How can we maintain our sense of each others’ dignity when we undertake “evaluation.”  We return to these questions that affect not only our deeper philosophical views but every tiny gesture. 


Now we address genuine grammar variation and the role of language prejudice in our lives and the lives of children.
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