
Errors and Imprecision

Presenter
Presentation Notes
Welcome to another module of the Mathematical Quality of Instruction (MQI) Instrument. This module will walk you through the dimension Errors and Imprecision. As in other modules, you’ll first get to know the codes of this dimension; and then you will be asked to assign ratings to some video clips and compare your ratings to those of our research group.



Errors and Imprecision

This dimension is intended to capture teachers’ errors in 
doing and talking about mathematics, which can occur when 
solving problems, defining terms, launching tasks, making 
points about mathematics, in the notation that is used, and so 
on. 
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Presentation Notes
In the Errors and Imprecision dimension, we are looking for teachers’ errors when working with mathematics. Take a look at the instructional triangle. For this dimension, we are looking at the interaction between teacher and mathematical content.



Errors and Imprecision

• Codes in Errors and Imprecision:
▫ Major mathematical errors
▫ Imprecision in mathematical language or notation
▫ Lack of clarity in presentation of mathematical content
▫ Overall Errors and Imprecision

Presenter
Presentation Notes
The Errors and Imprecision dimension consists of four codes: major mathematical errors, imprecision in mathematical language or notation, lack of clarity in presentation of mathematical content and overall errors and imprecision.  The three main codes are intended to capture problematic aspects of instruction in terms of how the mathematics is presented. These three codes are not mutually exclusive.  In fact, a segment can contain one or more of these problematic aspects of instruction.  
 
To bring this idea home, let’s consider a hypothetical scenario in which a fourth grade class is taught how to add fractions with like denominators. Let’s exaggerate a little bit and assume the teacher is actually telling students that when adding such fractions, you simply add the numerators and then you add the denominators. This is a major error. So now let’s assume that when presenting the content, the teacher also uses imprecise language.  For instance, she points to the numerators and refers to them as the denominators and vice versa. And to make matters even worse, let’s assume that the teacher’s presentation of this procedure is muddled and unclear: She points to numbers without defining them, and she’s also not explicit about the procedure.  So there is also a lack of clarity. We will get back to each code and discuss them in detail. But for now, we’ll use this hypothetical scenario to point out that the three types of error can co-occur. Of course, this is not necessarily the case.  For example: a teacher can make a major mathematical error, but she might be very clear in her presentation of the content. 



Errors and Imprecision
• Notes:
▫ Designed to get at related things

▫ High means “low quality”
▫ Quantity codes
▫ Even if an error comes from the curriculum materials, it 
is still recorded as an error

(– : Low quality) (+ : High quality)

Mathematical Quality of Instruction 
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Before moving on to consider each code separately, it’s important to consider some notable aspects of the codes in this dimension.  First, all the MQI dimensions are intended to capture the mathematical quality of instruction. And we can consider this mathematical quality in terms of a continuum as shown here.  The other three major MQI dimensions: richness, working with students and mathematics, and student participation in meaning-making and reasoning, are intended to capture high quality instruction. We’re using the Errors and Imprecision dimension to capture low quality or problematic instruction. 
 
It is important to note that the scoring on this dimension is reversed from the scoring on the other dimensions. The higher the rating you assign for Errors and Imprecision, the more problematic instruction is.  
 
Second, the Errors and Imprecision dimension includes quantity ratings. This is something that we’re going to define further in what follows; but for the time being, note that we are assigning a rating based on whether a problematic aspect of instruction occurs for part or the majority of the segment.  
 
A third point also needs to be taken into consideration.  It would be unrealistic to expect teachers to deliver instruction that is totally free of errors. Everyday talk, for instance, has small grammatical errors and ambiguities, and this is true of mathematics instruction as well. Similarly, teachers often make errors and correct them later on in instruction. If the errors are captured and addressed within the segment, they are not recorded as errors.  We will return to both points when discussing each individual code.  
 
Next, we use these codes to represent mathematical errors regardless of whether they come from the teacher or from the curriculum materials. Let’s imagine that a teacher reads, word for word, a confusing definition of prime numbers from her curriculum materials. We would still count this as an error even though the teacher is only partially at fault. 
 
Finally, both our experience and our formal research suggest that the problematic aspects of instruction might be hard to capture by watching a lesson just once. This is the reason why we suggest that you watch the whole lesson once, and then return and watch a second time to record your ratings for the error codes for each segment.    




Major Mathematical Errors
• Definition: You say “I can’t believe that just happened” and 
“mathematically totally incorrect.”
• Examples:
▫ Solving a problem incorrectly (and not correcting it)
▫ For errors made by a student rather than by the teacher:

Major errors need to be corrected (eventually)
Language imprecision and lack of clarity made by the student are NOT 
considered when scoring those codes

▫ Misconstruing/misdefining a major mathematical concept
Calling 4 + (6 + 7) = (4 + 6) + 7  commutativity

▫ Evaluating a solution method as incorrect when it is correct

• Distinguish from:
▫ Lack of clarity in that it is mathematically wrong and major
▫ Imprecision in language or notation in that it takes up more “space” in the 

classroom; content not taught correctly
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Now that you have an overview of the codes in this dimension, let’s move to the individual codes and consider them one by one.  We start with major mathematical errors. As its name implies, the code is intended to capture major mathematical errors in instruction.   
 
But how are you going to recognize these errors in instruction?  Here’s a rule of thumb.  You watch a segment and you exclaim: “I cannot believe that this happened, that is totally  incorrect!!”  Or as we tend to say in our research group, “In terms of the mathematics, this is a jaw dropping error.”
 
Let’s consider some specific examples.  One example could be when the teacher solves a problem incorrectly and does not correct it, or when the teacher forgets to discuss key aspects of the problem.  This is often easy to identify, especially if before you assign ratings, you solve the problems or the tasks yourself.  
 
A point needs to be clarified here.  What if the errors come from the students?  In this case, you need to use your judgment, because oftentimes teachers temporarily accept student errors— making a strategic, pedagogical, decision –and then come back later to correct them. We don’t use the codes in this dimension to record such errors. Of course, if the student errors are not corrected by the end of the lesson, you need to be sure to count them as mathematical errors.  
 
Another example of a major mathematical error is when a teacher misconstrues or misdefines a major mathematical idea. For instance, imagine a teacher using this equation to suggest that we can pair up four and six instead of six and seven, because pairing of four and six results in a benchmark number.  The teacher, however, refers to this idea by talking about the commutative property, which is incorrect, because the equation demonstrates the associative property.  Another example would be when a teacher evaluates a student solution method inappropriately by evaluating a correct student solution as incorrect or an incorrect solution as correct.
 
How can you distinguish major errors, then, from the other two codes in this dimension?  A segment might be very clear in terms of how an idea is presented, but the idea might be mathematically wrong: here, we have a major error, but no lack of clarity.  And again, recall the scenario we used at the beginning of this presentation about the teacher instructing students to add the numerators and the denominators.  This is a major error, but the teacher might be presenting the whole procedure very clearly.  
 
Instances of imprecision are typically briefer than major errors.  Also, in major errors, the content is not  taught correctly, whereas in imprecision, the content is by and large taught correctly, but there is imprecision in the use of language and notation used to present the mathematical ideas.  
 
One final comment: we have three levels of ratings for this code as for the other codes: we assign a low, or a one, when instruction is totally free of errors, or the errors made are captured and corrected within the segment; we assign a mid, or a two, if major errors occur in part of the segment; and we assign a high, or a three, for major errors that occur for most of the segment.  And again, recall that major mathematical errors, like the other codes of this dimension, are quantity codes: we’re focusing on whether they occur for part or for most of the segment.  



Imprecision in Language or Notation
• Components:
▫ Errors and imprecision in notation 
▫ Errors and imprecision in mathematical language 
▫ Errors and imprecision in general language 

• Examples:
▫ Errors in use of the equals sign

4 + 1 = 5 + 2 = 7
▫ Expression vs. equation; calling “perimeter” “parameter”; 
“timesing”

▫ “Borrowing,” “less than triangles,” “reducing”
• Distinguish from:
▫ Major errors in that these errors, while mathematically incorrect, 
are more fleeting; content as conveyed is not wholly inaccurate, 
although the language is

▫ Lack of clarity in that the imprecision may be brief (one sentence); 
lack of clarity is usually longer  
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Turning to the next code: The teacher’s presentation of the content might not be incorrect, but it might be problematic in terms of the language or the notation used when conveying the content.  And this is what this code, imprecision in language or notation, was designed to capture.  
 
As you might recall from the richness dimension, we have another code that is called “mathematical language.”  That code can be used to capture high quality in the language used in instruction, for instance, explicitness around mathematical terms or the frequent and precise use of mathematical terms. This imprecision code is only intended to capture the misuse of language to express mathematical ideas.  
 
This code consists of three components: errors and imprecision in notation, in mathematical language, and in general language.  When we refer to errors in notation, we mean errors made in mathematical symbols used in instruction: the symbols of the four basic arithmetic operations (addition, subtraction, multiplication, and division), the equals sign, symbols for fractions and decimals, square roots, angle notation, functions, probability, and exponents.  
 
One of the errors we have seen frequently in instruction involves use of the equals sign.  As you can see here, the teacher might be writing equations like four plus one equals five, and then if we add another two, this gives us seven.  In spoken language, it’s okay to say that when we add another two, this gives us seven, but if we present this idea written as shown, the number sentence is untrue – the values separated by equal signs are not in fact equal. This use leads students toward viewing the equal sign as an indication to compute, rather than as an indication that values on either side of the equal sign are the same. This misconception becomes problematic when students reach algebra.  Note that it is unlikely the teacher really believes that these values are equal, so that’s why this is imprecision in notation and not a major mathematical error.

Moving to imprecision in mathematical language.  By mathematical language we mean the technical mathematical terms used in instruction: terms like angle, equation, perimeter, capacity, and volume. When these terms are used in ways that are not completely accurate, we record a language error. For example, the teacher might refer to parameter instead of perimeter or the teacher might refer to expressions instead of equations.  
 
Moving to general  language.  Here, we don’t focus on technical mathematical terms, but on the everyday language used to convey the content. When this language is muddy or misleading, a language error is recorded. Here are some examples: Teachers typically use the term “borrowing” when subtracting say, whole numbers using the base-ten blocks.  This term is imprecise because when you give ten units to get a ten, you are not actually borrowing; you’re trading ten units for a ten. Another example is the term “reducing,” which is often used when finding equivalent fractions.  Using this term violates a mathematical principle because you are not reducing when making equivalent fractions—as the name implies, you’re making equivalent fractions; so the value stays the same. Students often believe that the “reduced” fraction has a smaller value. Again, in most cases it appears the teacher does not believe that you reduce the value, but the term might inadvertently convey this idea. 
 
So now that we have discussed the three components of this code, let’s consider how we can distinguish the imprecision in language and notation from the other two codes of this dimension. The imprecision code is applied when the teacher is not teaching incorrect mathematics, as in major errors, but the content is presented with some flaws in terminology or expression. Another way of saying this is that the mathematical procedure or idea being taught is largely correct, but it is not expressed completely cleanly. Critically, this problematic aspect has to do with the language and the notation used in presenting the content, not with the mathematical ideas conveyed.  Also, in imprecision, the problematic aspect is more fleeting than in major errors or lack of clarity, which often takes longer than an instance of imprecision. 



Imprecision in Language or Notation

• Automatically record as an 
imprecision
▫ “Reducing” fractions
▫ Referring to “bigger” and 
“smaller” equivalent 
fractions

▫ “You can’t subtract a larger 
number from a smaller 
number”

Also for division
▫ “Dividing makes numbers 
smaller”

▫ Expressions vs. equations
▫ Misuse of equals sign (=)

• Consider in context or in 
combination with other 
language
▫ “Timesing,” “minusing” (etc)
▫ “Alligator mouth” for <>
▫ “Top” and “bottom” for 
fractions
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So once we identify imprecision in language or notation, how do we assign a rating to it? Again, we have three different levels: low, mid, and high.  We are reserving low for instruction clean of imprecision in language or notation—we’re going to revisit this idea of cleanness in a while.  We also assign a low rating for instruction that has some imprecision in language or notation, but this imprecision is noticed and corrected within the segment.  We’re using mid when there are a small number of momentary errors that go uncorrected.  And finally, we’re using high when we note linguistic and notational sloppiness throughout the clip, even for a very small number of terms.  
 
At this point, you might be wondering how stringently to apply these criteria. When we watch instruction, we often see a gray area – language use that is not as clear or detailed as perhaps a mathematician would like it to be, but it isn’t clearly problematic. In these cases, we tend to give teachers the benefit of the doubt. 
 
On the other hand there are some expressions and terms that are automatically recorded as imprecision because they violate mathematical principles or ideas and mislead students.  We present some examples of these violations here.  For instance, as we discussed before, the teacher might refer to reducing fractions or making bigger and smaller equivalent fractions.  Again, given that we’re talking about finding equivalent fractions, these expressions are not appropriate.   
 
Another case is  when the teacher says, “You can’t subtract a larger number from a smaller number,” or “division makes numbers smaller, multiplication makes numbers bigger.”  If the teacher here clarifies that these statements are only true for whole numbers, they would not be recorded as language errors. However, if he or she does not make this clarification, we record it as a language imprecision. We would only record this as a major error if there is evidence in the lesson that the teacher believes that these statements hold true for all numbers.
 
However, there are instances of imprecision in language or notation that do not violate a mathematical principle or idea. Here are some examples. A teacher might say “timesing,” instead of multiplying, “minusing,” instead of subtracting, top and bottom numbers instead of numerator and denominator, and line instead of line segment.  These are not automatically counted as imprecision in language; if they happen once or twice, we typically ignore them. However, if they occur repeatedly, or if they occur in combination with other linguistic or notational imprecision, we do consider them when scoring imprecision. Later in this presentation, when we consider specific clips, we’re going to discuss examples about when it is okay to disregard some of these instances. 



Lack of Clarity

• Definition: You have to ask: “What, mathematically, was 
the teacher trying to say?”
• Examples:
▫ Discussion of why 7 + ‐3 = 4 heads toward “‐4 is too small to be the 
answer”

This is not wrong,  but the mathematical point is not clear.
▫ Teacher endorses conflicting definitions for same concept
▫ “The area is a number of square units needed to cover the figure, 
and we've talked before about the box like a gift that somebody 
gives you. The box itself and everything inside the box is the area, 
but the wrapping paper around it would be like surface area and 
we talked about that and we talked about the perimeter is walking 
around the fence around an area.”  
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Let’s move to the last individual code for this dimension, lack of clarity.  You can recognize instances in which lack of clarity occurs when you watch a segment and by the end of it you ask yourself, “Well, what was the teacher trying to say in terms of the mathematics considered in the segment?”  And again, here we focus on the presentation of the mathematics, not on any pedagogical issues. So we aren’t looking at whether the teacher is unclear when giving students instructions about how to pack their materials or what kind of paper to use to do their homework.  We’re mainly focusing on whether instruction that involves the mathematics is unclear.  
 
So when do we have lack of clarity?  Let’s look at some specific examples.  One example of lack of clarity is when the teacher starts offering an explanation for one topic and then ventures or diverges into a different area.  Another example is when the teacher tries to explain why adding seven and negative three is four, but the teacher then abandons the explanation and maintains that a negative four is too small to be the answer.  Again, this idea is not wrong, but the mathematical point is not clearly conveyed to students.  
 
Another example is when the teacher endorses conflicting definitions for the same concept.  One example of this comes from observed teaching in which teachers were using curriculum materials from the Connected Mathematics Project, also known as CMP. In one of the CMP units, Comparing and Scaling, the students are exposed to four different ways of comparing fractions and ratios; two of these ideas are the part-to-part and part-to-whole comparison. When you have a part-to-part comparison, you cannot have a part-to-whole comparison. But we have seen teachers endorsing both ideas for the same problem at the same time, thus confusing students as to what type of comparison was the most appropriate.  
 
Another example would be when the mathematical point is presented in a really muddled or confusing way.  Consider, the excerpt presented here.  This excerpt was taken from actual instruction.  This was a lesson on surface area, and the teacher said the following: “The area is a number of square units needed to cover the figure.  And we have talked before about the box like a gift that somebody gives you.  The box itself and everything inside the box is the area, but the wrapping paper around it would be like surface area and we talked about that and we talked about the perimeter is walking around the fence around an area.”
 
So the mathematical point the teacher was trying to convey here, about the surface area, was muddled and presented in a confusing way.  Of course, if you read this quote carefully, you will also identify a major mathematical error: the teacher refers to “everything inside the box” as being the area, which is actually not the case.  Everything inside the box is the volume.  
 
Finally, we can also have lack of clarity when the teacher’s launch of a mathematical task--that is his or her effort to present a task and get students to work on it, is very unclear. Evidence of this could be that you, as a viewer, do not understand what the teacher has asked the students to do or what the mathematical point of the task is. This may be hard to determine if you do not have the curriculum materials, so do give the teacher the benefit of the doubt. However, if you are sure that the launch of the task is muddled and that students cannot work productively on the mathematics, be sure to include this when scoring lack of clarity. 



Lack of Clarity

• Distinguish from:
▫ Major mathematical errors:

Teacher is unable to explain mathematical ideas to 
students
Teacher utterances are not necessarily mathematically 
incorrect

▫ Imprecision in language or notation:
Some overlap
Lack of clarity generally longer “space” in the class

• If a major mathematical error occurs:
▫ Use your judgment about whether it makes the mathematics 
unclear for students
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So now that we have discussed lack of clarity, let’s consider how we can distinguish this code from the other two in the dimension.  In lack of clarity the teacher might be unable to explain a mathematical idea to students, or he or she might present the mathematical idea in a really unclear way, but the teacher utterances are not necessarily mathematically incorrect as they are in major errors. 
 
How about imprecision in language and notation?  Here we might have some overlap, but in general, lack of clarity takes more time than imprecision in language or notation.  The latter can be brief, while the former tends to encompass at least two sentences and often more.
 
However, in reality we might have a more complex situation than those we’ve discussed before.  For example, if we have a major mathematical error, should we also assign a mid or high score for lack of clarity?  These are the cases when we need to use our judgment. If the mistake is presented clearly and without misuse of terms, only major errors would be assigned a mid or high score. However, if the mathematical error distorts the mathematics in a way that also makes the presentation of the content unclear, we also need to assign a mid or high rating for lack of clarity. This might occur, for instance, if a teacher’s incorrect solving of an exercise contradicts common sense or grade-appropriate knowledge (for example, clearly presenting the “add numerators then add denominators” mistake to a group of eighth grade students who would know enough to be confused by this mistaken idea),  and vice- versa: if the presentation of the content is really muddled and so distorted that the teacher conveys incorrect mathematical ideas, we should assign a mid or high score for both lack of clarity and major mathematical errors.
 
Let’s think about how we assign the three levels of scores.  We’re reserving low for presentations of the content that are clear and unambiguous. Small ambiguities – several fumbled words, a half-formed sentence – can be also rated as low as long as they are isolated. We are using mid when the presentation is not clear for portions of the segment—again, recall that lack of clarity, is a quantity code.  And we’re using high if the teacher’s presentation of the content is unclear, vague, or incomplete for most of the segment; we also score the segment as high if the teacher’s work is muddled or confusing throughout the segment, or if the teacher’s launch of mathematical tasks is unclear or if they solve problems incompletely or in a confusing manner. 
 
One clarification is in order here.  As we mentioned before, as a general rule, if a problematic aspect of instruction is captured and corrected within the segment, we shouldn’t count it.  However, for lack of clarity, we again need to use our judgment.  If, for example, the presentation of the content is really unclear and muddled for almost the entire segment and it’s only at the very last part of the segment that the teacher clarifies things, then we do need to assign a score for lack of clarity. 



Generally for Imprecision and Lack of Clarity

• There is some wiggle room!
• We’re not measuring precision; we’re measuring 
imprecision
• We’re not measuring total clarity (100%), we’re 
measuring lack of clarity
• Our standard is not 100% totally clear and precise
▫ It cannot be, because no teacher is totally clear and precise
▫ Standard: Is there enough imprecision/lack of clarity to 
obscure the mathematical point?
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This brings us to a more general idea:  when scoring for imprecision in language or notation or lack of clarity, there’s some wiggle room.  We’re not going to count every single tiny imprecision because people simply do not talk with total clarity; it would be unrealistic to expect math teachers to do so. And even more importantly, the codes of this dimension are not intended to capture high quality instruction.  They were designed to capture problematic aspects of instruction.  So we’re not measuring precision, we’re measuring imprecision.  We’re not measuring total clarity; we’re measuring lack of clarity.  So the standard we have for the codes of this dimension is not 100 percent totally clear and precise instruction.  Rather, it’s whether there’s enough imprecision or lack of clarity to obscure the mathematical point.  




• Always scored with a “2” if any error is identified
• Qualitative judgment:
▫ No errors or imprecision (1)
▫ Several minor errors or slips of the tongue; not enough to 
suggest teacher has problems with content, but enough that 
a mathematician would be seriously annoyed; somewhat 
muddled presentation (2)

▫ Multiple small errors, one large error, or consistent lack of 
clarity (3)

Overall Errors and Imprecision
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In addition to the three individual codes: major mathematical errors, imprecision in language or notation, and lack of clarity; the Errors and Imprecision dimension also includes an overall code.  However, in contrast to the overall codes of the other dimensions, for overall errors and imprecision, a segment is given an automatic 2 – or higher -- if there is any problematic aspect of instruction in any of the individual codes.  So this means that if there is at least a two in any of the individual codes, the segment automatically gets at least a two for the overall code.
 
Consequently, this implies that low scores are reserved only for those clips in which there are no major errors, imprecision, or lack of clarity.  For mid, there might be several minor errors or instances of imprecision or lack of clarity, which are not enough to suggest that the teacher may lack mathematical knowledge.  Whereas, for high, we have either multiple small errors or instances of imprecision, consistent lack of clarity or one large jaw-dropping mathematical error which does suggest that the teacher may lack key mathematical knowledge.




Examples (Score all 4 codes)

• Mimi: Greater than, Less than
• Karen: Cows and Calves
• Georgia: Equations and Estimation
• Georgia: Equivalent Fractions
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So now that you have gone through the codes of this dimension, you will watch and score four example video clips.  For each clip, assign four ratings: one for each of the individual codes and one for the overall code.  You can watch each clip as many times as you feel is necessary.
 



Errors and Imprecision

Guiding Questions:
• Does the teacher make a major or serious mathematical error 
when solving a problem, defining a term, or explaining a 
process?
• Does the teacher make errors in notation, mathematical 
language, or general language?
• Is part or all of the teacher’s presentation or explanation 
unclear?
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Here are some questions to keep in mind when scoring these video clips:
 
Does the teacher make a major or serious mathematical error when solving a problem, defining a term, or explaining a problem?
 
Does the teacher make errors in notation, mathematical language, or general language?
 
Is part or all of the teacher’s presentation or explanation unclear?




Mimi: Greater than, Less than

• Third grade
• The teacher has just passed out two handouts, one with 
an equals sign and the other with a < sign. 
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We start with a third grade teacher who we call Mimi.  We enter her classroom at a point when she has already passed out two handouts, one with an equals sign on it and the other with a less than sign on it.  
 
We will watch a short clip of her lesson, which focuses on defining the symbols and then using them to compare numbers.  
 
Please watch the video clip and score for the three individual codes and the overall code. Plan to watch the clip as many times as you need to understand its content.



Mimi: Greater than, Less than: Video
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Mimi: All right. You should have two different signs. Can anybody tell me what this sign is? Can anybody tell me what that sign is? Allen.
 
Allen: Equals.
 
Mimi: Good. Can anybody tell me what this sign is?
 
Student: I think it’s…
 
Mimi: Just put it down.
 
Student: An alligator mouth.
 
Mimi: We got—a lot of times when you’re in kindergarten, first grade, and second grade they call it an alligator mouth, but any- does anybody know what the real words are?
 
Student: No
 
Student: Higher than?
 
Mimi: Higher than or- or less than. Just depends on where I’m putting it. Yes, I know. It’s okay. So I made a little alligator mouth to help you remember. Okay? So if your alligator mouth is open big on this side, is the higher number or the less- the littler number?
 
Student: Big.
 
Mimi: Big?
 
Student: Small. Big
 
Mimi: So the-if you’re bigger-so if it’s the small side it’s going towards the…
 
Student: Smaller.
 
Mimi: Smaller number. Okay. Amy, you’re shouting out your answers. That’s why I’m having trouble getting back to you. Okay? Alright.  And then we have an equal. What has to happen on the equal sign with your numbers?
 
Student: Like, equal numbers like fifteen and fifteen or four and four.

Mimi: So if I have the same on both sides, I would use the equal sign. If they’re not the same, I have to decide which one is greater than.  So our word is greater than, not bigger. Okay? And if it’s-if it’s on the closed side, it’s going to be-it’s pointing towards the lesser than number. And this one is equal. And so both sides are the same number.  Okay. Jennifer, quit playing with your pencils. We don’t need any pencils. 




How would you score this clip for:

• Major mathematical errors
• Imprecision in mathematical language or notation
• Lack of clarity in presentation of mathematical content
• Overall Errors and Imprecision

• Take a moment to write down your scores before moving on 
to our answers…

Presenter
Presentation Notes
Now that you have watched the video clip, please stop the presentation and record your thoughts and scores for each code.



Mimi: Greater than, Less than: Answers

• Major mathematical errors: 3
▫ she calls a less than sign the greater than sign
• Imprecision in language or notation: 3
▫ “lesser than number,” “higher number,” having to have the 
same “thing” on both sides (she means same quantity or 
value)

• Lack of clarity: 3 
▫ not sure what she’s talking about
• Overall: 3

Presenter
Presentation Notes
For major mathematical errors, we assign a three because the teacher calls the less than sign a greater than sign. This is incorrect because we know that these are actually two different signs. This is also a major error because it occurred in a lesson focusing on these symbols. The error is scored as a three rather than a two because this confounding of the two symbols happens for the majority of the segment. 
 
How about imprecision then?  The teacher does a very good job when explaining that the class should use a more precise definition for the alligator mouth; if this had been the only thing that happened in this clip, we would have applauded the teacher and we actually capture this in the mathematical language code of the richness dimension.
 
However, there are several instances of imprecision in language that lead this clip to be assigned a three. Here are some examples of the teacher’s imprecision: “lesser than the number,” “higher number,” and also when the teacher refers to that “thing” that needs to be on both sides of the equation, probably implying the same quantity or the same value.  
 
We also gave this clip a three for lack of clarity because throughout the whole clip, it is not clear what the teacher is talking about, and more specifically, which symbol is the less than sign and which symbol is the greater than sign.  Again, the mathematical point the teacher was trying to convey was presented in a very muddled and confusing way that distorted the mathematics. 
 
So given our ratings for the three individual codes, this clip also gets a three for the overall code.  Not only is there consistent lack of clarity, but also a major mathematical error and several instances of imprecision occur in this clip.
 
This clip is contains examples of problematic aspects of instruction captured by each of the three individual codes.



Karen: Cows and Calves

• On overhead, there are three groups with two cows in 
each group
• Students are making up number sentences about the legs 
of two cows and four calves drawn on the overhead (3 
groups of cows and calves, total)

Presenter
Presentation Notes
The next clip is from a different third grade class.  As you see in the beginning of this clip, the teacher, who we call Karen, has already drawn two cows in red and four calves in blue on the overhead.
 
Now, the class is asked to make up number sentences involving the number of the legs of the two cows and the four calves.  
 
Again, please watch the clip and score for the three individual codes and the overall code. Remember, it is okay to watch the clip as many times as you need to understand its content.




Karen: Cows and Calves: Video

Presenter
Presentation Notes
Karen: Can someone give me another problem for the legs?  Dondell?
 
Student: Six times four.
 
Karen:	Six times four.  We have six animals … they each have four legs … that makes twenty-four legs.
 
Student: Four times four?
 
Karen:	Four times four.  Will that tell me how many legs in all?
 
Student: Ah …No
 
Student: Oh, yeah– twenty-five.
 
Karen:	What will four times four tell me-  Jose?
 
Student: Sixteen.
 
Student: Sixteen?
 
Karen:	But what will it tell me about the cows?
 
Student: Ah … nothing about the legs.
 
Karen:	It will tell me something about the legs.  Do you know what it will tell me about the legs, Marcus?
 
Student: That they’re will …
 
Karen:	Timmy?
 
Student: Twenty.
 
Student: Twenty.
 
Student: Twenty-four so far.
 
Karen:	But, wait a minute.  Let’s talk about Jose’s.  What does four times four tell me?
 
Student: Sixteen.
 
Student: Four times four means it will equal sixteen but there are twenty-four in all.
 
Karen:	But who has sixteen in this picture?
 
Student: The two big cows.
 
Student: No!
 
Karen:	Who has sixteen legs in this picture?
 
Student: Four!
 
Student: The two calves?
 
Karen:	The four calves.  It’s four calves, right?
 
Student: Four calves.
 
Karen:	The four calves.  So that’s the calves.  What would I need to put with this?  Ferris?
 
Student: Eight.
 
Karen:	What?
 
Student: Eight?
 
Karen:	Eight.  Where did the eight come from, Ferris?
 
Student: From the two big fat cows?
 
Karen:	From the two big fat cows.  So that’s sixteen and eight.  
 
Karen:	You got a problem about the legs?  Okay, Chang, tell me.
 
Student: Eight times three.
 
Student: He took mine!
 
Karen:	Say it again?
 
Student: Eight times three.
 
Karen:	Eight times three.
 
Student: I have another one.
 
Karen:	Eight times three makes twenty-four.
 
Student: Twenty-four minus nothing?
 
Karen:	Twenty-four minus nothing.
 
Student: Man!
 
Student: Twenty-four divided by zero?
 
Karen:	Twenty-four divided by zero.  We’re leaving them alone.
 
Student: Leaving alone.
 
Karen:	That’s gonna give us zero.  Will that tell us how many legs there are?
 
Student: Zero!
 
Karen:	Michaela?
 
Student: Twenty-four plus … twenty-four plus zero.
 
Karen:	Twenty-four plus zero.  Dennis?
 
Student: Ah … twenty-three plus one?
 
Karen:	 Twenty-three plus one.  Whose leg aren’t you gonna count the first time?
 
Student: Ah, one of the calves?
 
Karen:	One of the calves.  Okay.  That’s all right.  We can make lots of numbers that add up to twenty-four, couldn’t we.





How would you score this clip for:

• Major mathematical errors
• Imprecision in mathematical language or notation
• Lack of clarity in presentation of mathematical content
• Overall Errors and Imprecision

• Take a moment to write down your scores before moving on 
to our answers…

Presenter
Presentation Notes
Now that you have watched the video clip, please stop the presentation and record your thoughts and scores for each code.



Karen: Cows and Calves: Answers

• Major mathematical errors: 2
▫ brief 24 / 0 = 0
• Imprecision in language or notation:  1
▫ no imprecision in language or notation
• Lack of clarity: 1
▫ direction of the lesson is clear
• Overall: 2
▫ momentary

Presenter
Presentation Notes
For major errors, we assigned a two, because there was a brief, yet major error in the presentation of the content.  This occurs when the teacher notes that 24 divided by 0 is equal to 0; this division is actually undefined.  Other than that, there are no other errors, there are no instances of imprecision in language or notation and there is not any lack of clarity.  You may argue that there were some instances in this clip that the mathematical sentences that the students were offering seemed off-base. For instance, you might wonder: “Was the class really discussing the cows and calves scenario when offering number sentences such as 24 minus 0 or 23 plus 1?”  Although this question might lead you to score the clip higher for lack of clarity, we need to keep in mind that the teacher was constantly trying to redirect the students and refocus them, by asking them to link their mathematical sentences to the legs of the cows and calves.  So that’s why we do not count this as lack of clarity.  And again, remember that we’re not trying to capture a 100 percent total clarity in instruction.  We’re trying to capture instances when we have lack of clarity.  
 
So, how are we going to assign a rating for the overall code?  We have a major error that was brief and momentary. But remember that when have a two in at least one of the individual codes, we’re going to assign at least a two for the overall code.  We give this clip a two and not a three because the major error was momentary.




Georgia:  Equations and Estimation

• Sixth grade
• Special education class 
• Working on estimating the value of the unknown in 
algebraic equations 

Presenter
Presentation Notes
Let’s move to a different classroom now. This is a sixth grade class in a low SES school. The teacher in this clip, who we call Georgia, is working with her students, most of whom are special ed, on estimating the value of an unknown in an algebraic equation.  
 
Please watch the following clip and score for the three individual codes and the overall code. You can watch the clip as many times as you need to understand its content.



Georgia: Equations and Estimation: Video

Presenter
Presentation Notes
Georgia: If you remember the last, I think it was two sections ago, we talked about estimating mental math.  Esa, what’s mental math?  What do I mean by mental math? ...  What she said, but say it louder ... 
 
Student: [inaudible] problems in your head.  When you do problems in your head?
 
Georgia: Yeah, when you do it in your head, and what’s a way that we can do problems in our head?  When we talked about estimating and rounding?  Okay?  That’s mental math, and why would we need to use mental math?  
 
Student: [inaudible]
 
Georgia: Yeah, it gives us a quick answer, especially if we don’t have a pen and paper, or we’re at the store and we’re trying to figure out something real quick, mental math works real well, and when we change those numbers to numbers that are compatible or easier to add, it helps us mentally compute those very quickly.  So let’s look at example number 2 on the baseball cards.  How many baseball cards do you need to add to the 14 cards you already own to have a total of 25?  Okay.  So we have 14 baseball cards and we have a total of 25, and then it says how many do you have to add to it, so what would our expression on this side look like? 
 
Student: [inaudible]
 
Georgia: + N, and what is N indicating, Chris?
 
Student: [inaudible] baseball cards.
 
Georgia: The number of baseball cards we need to get to 25, exactly.  So we just wrote an equation here.  We know the answer, we know we need 25 cards.  We only have 14.  In order to do that we have to figure out what this N is. 
 
Student: 10 – 11.
 
Georgia: Using mental math, what would we change these numbers to, just to give a quick fix? 
 
Student: [inaudible]
 
Georgia: But what would we change these numbers to to make it easy to add very quickly in our head, or subtract to find the answer?  What could we change 14 to?  Maybe we could change it to 15?  Okay, and can we take 15 from 25 very easily?  Yes, which would be what? 
 
Students: [various] 10
 
Georgia: About 10, exactly.  So if we take that 10, 15 – 10, or + 10, that would give us 25, of course, so we’re pretty close to the answer here, but we need to find the answer, N, the exact answer, but this will give us, we know it’s going to be around 10.  Okay, that’s a quick way of figuring this out, mental math.
 
Let’s look at, let’s see, we have 14 – look at the mental math number 2 ... question A.  Let’s see, how about, who haven’t I called on?  Lawrence?  Look at A for me.  Page 125, on that Quick Check ... Example number 2, at the very bottom of the Quick Check, we have mental math.  We have 17 – X = 8.  This is ... 17 – X = 8.  What could we change these numbers to, Lawrence, to help us figure this out very quickly?  What is 8 close to?  What could we round 8 to, to make it easy to work with?  
 
Student: [inaudible]
 
Georgia: 10, let’s go to 10, complain 10’s an easy number to work with.  What about 17?  
 
Student: 7?
 
Georgia: That’s not very close to 7 ... How about 20, what do you think about 20?  Yeah, 17’s close to 20.  Think of a number that we can add or subtract very easily, and once we do that now, what’re we going to see?  We know that 20 – what is going to equal 10?  
 
Student: 10.
 
Georgia: 10.  And we can figure that much quicker than we can this, using mental math, and that’s why we just need an average.  When we need the exact answer, of course we want to go back and figure it out.  But to get an average, it’s going to be around 10, and we can figure 10 – 20 much easier than we can 17 – 8.  Okay?  Or + 8.



How would you score this clip for:

• Major mathematical errors
• Imprecision in mathematical language or notation
• Lack of clarity in presentation of mathematical content
• Overall Errors and Imprecision

• Take a moment to write down your scores before moving on 
to our answers…

Presenter
Presentation Notes
Now that you have watched the video clip, please stop the presentation and record your thoughts and scores for each code.



Georgia: Equations and Estimation: Answers

• Major mathematical errors: 1
▫ no major errors
• Imprecision in language or notation: 2
▫ reference to average instead of estimate
• Lack of clarity: 2
▫ the first 1:30 minutes of the segment were okay; they are 
discussing mental math and forming an equation to 
represent the baseball card problem 

▫ not clear what the goal of this activity was and how students 
were supposed to work on this task, e.g., “What will we 
change these numbers to?”

• Overall: 2

Presenter
Presentation Notes
So here are the ratings we assigned for this clip.  We did not identify any major mathematical errors, so we assigned a one for this code.  We rated this clip as mid or a two for imprecision in language or notation because toward the end of the clip, the teacher refers to “averages,” instead of estimates.  And notice that the notion of average conveys a totally different mathematical idea from the notion conveyed by the term estimate, which is more appropriate for this clip.  
 
How about lack of clarity?  Here we mentally split the clip into two parts.  In the first part, which lasts for about a minute and half, the teacher and class are talking about mental math and estimation.  In the second part, they move on to equations and estimation.
 
We argue that in the first part of this clip, there is no lack of clarity.  Of course, you might be concerned about the extent to which mental math can be connected to estimation, but we acknowledge that there are cases in which this connection makes sense.  Consider, for example, when you go to the store and you want to quickly check if you have enough money to buy three things that cost, say, $9.95, $19.99, and $23.98. In this case, when you do the mental math you don’t need a completely accurate number for the sum; all you need is an estimate.  So you add 10, and 20, and 24, and the three things that you’re going to buy are going to cost, more or less, $54.00.  
 
So we’re not going count any lack of clarity for the first portion of the clip.  The fact that she associates mental math with estimation is not necessarily problematic.  What is problematic, however, is what happens in the second part of the clip when the class moves on to consider equations and estimation.  And here, it’s not clear what the goal of the task was, and how students were supposed to work on this it.  So when the teacher asks, “What would we change these numbers to?” the students had a really hard time responding to this question. This difficulty partly stemmed from the fact that the numbers chosen for this activity were not suitable for an estimation task.  They were small numbers and involved addition facts students likely memorized prior to the sixth grade, so there was no need for estimation.
 
At this point, you might be wondering how this lack of clarity arose: was it from the curriculum materials? Was it mistaken teacher interpretation of the curriculum materials? Remember that in all the MQI dimensions, we’re focusing on the instruction delivered; we’re not concerned with whether any strengths or weaknesses come from the teacher or from the materials she uses.  So we do hold the teacher accountable for the content that is delivered, regardless of whether this content comes from the curriculum materials or from any other source.  So that’s why no matter where the lack clarity arose from, we give this clip a two; there was lack of clarity for part of the segment.
 
Moving to the overall code for this clip: given that there was not a consistent lack of clarity, and because we have some imprecision in language, the clip gets a two for the overall code.  Note that this clip would still get a two for the overall code if only one of the two individual codes was scored as a two. 



Georgia: Equivalent Fractions

• Sixth grade
• Working on finding equivalent fractions

Presenter
Presentation Notes
The last example for this dimension comes from the same teacher, Georgia, but a different lesson.  In this lesson, the class is working on finding equivalent fractions.  
 
Again, please watch the clip and score for the three individual codes and the overall code. Plan to watch the clip as many times as you need to understand its content.




Georgia: Equivalent Fractions: Video

Presenter
Presentation Notes
Georgia: So now we have 12/16ths.  We want to find our greatest common factor not our least common multiple.  We want our greatest common factor.  Our greatest common factors help us reduce, so we want to find some factors for 12 and 16, what would be our factors for 12?
 
Students: 2, 12  
 
Georgia: What times what equals 12? 
 
Students: 6 and 2. 4
 
Georgia: 6 times 2, 4 and what? 
 
Student: 3.
 
Georgia: 4 and 3. What else?  
 
Student: 12 and 1.
 
Georgia: 12 and 1.  Anything else for 12?
 
Student: [inaudible] four…1, 2, 3, 4, 6, and 12.
 
Georgia: Okay, so we have all our factors for 12.  What about for 16?
 
Student: 4 times 4… 
 
Georgia: 4 times 4.  Hmm?  
 
Student: 2 times…
 
Georgia: 2 and 8 ...
 
Students: 1 and 16, 16 and 1.
 
Georgia: And 16 and 1.  So do we see a greatest common factor there?
 
Student: 4. 
 
Georgia: Is that our greatest common factor?  Because we don’t have 8 up here, we don’t have 16 up here, so our greatest common factor’s going to have to be 4.
 
Student: It’s a low number.
 
Georgia: It’s a low number.  What do we do with that 4?  Once we find our greatest common factor we want to reduce this, and to make something smaller, what do we do? Times or divide? 
 
Students: Times. Divide.  
 
Georgia: We want to make it smaller.
 
Students: Divide.
 
Georgia: So we divide by 4 to the top and the bottom, because we want to make an equivalent fraction.  [student sneezes]  Bless you.  So 4 into 12 is what?
 
Student: Three fourths. Or three.
 
Georgia: 4 goes into 12 three times.  4 goes into 16 ... 
 
Student: 4.
 
Georgia: Four times.  Are those equivalent fractions?  
 
Student: Yeah.
 
Georgia: Yes, they are, because if we go back and times them, both by 4, we get 12/16ths again, so instead of making a bigger equivalent fraction, we’re making a smaller equivalent fraction by dividing.  And if remember when we’re using our patterns to make the numbers smaller, or when the number’s getting smaller, we divide and when we want the number to get bigger, we times.  Just like over here.




How would you score this clip for:

• Major mathematical errors
• Imprecision in mathematical language or notation
• Lack of clarity in presentation of mathematical content
• Overall Errors and Imprecision

• Take a moment to write down your scores before moving on 
to our answers…

Presenter
Presentation Notes
Now that you have watched the video clip, please stop the presentation and record your thoughts and scores for each code.



• Major mathematical errors: 1
▫ no major error
• Imprecision in language or notation: 3
▫ several: “reducing,” “timesing,” “making smaller,” equals 
sign in GCF, etc

• Lack of clarity: 2
▫ making “smaller and bigger equivalent fractions;” notice 
that the presentation of the procedure was very clear

• Overall: 3

Georgia: Equivalent Fractions: Answers

Presenter
Presentation Notes
This clip does not include any major errors, so we give it a one for major mathematical errors.  However, there are several instances of imprecision in both language and notation, and that’s why we gave this clip a three for this code.  In terms of imprecision in language, the teacher uses the term  “reducing” and references making smaller numbers, when in fact the class was working on finding equivalent fractions.  Remember these terms and expressions violate a major mathematical idea.   The teacher also uses “timesing” instead of multiplying. We would have disregarded this had it been the only imprecision in this clip, however, as you can see, it is not.  In addition to these instances of imprecision in language, we also notice some instances of imprecision in notation. For example, when the teacher was working on finding the greatest common factor, she uses the equal sign inappropriately.  She wrote on the board 12 equals and then listed the factors of 12; 1, 2, 3, 4, 6, and 12.  And although, 12 is equal to 1 of those factors, 12 is not equal to the other 5 factors so this is an improper use of the equals sign.  
 
We give this clip a two for lack of clarity.  The teacher’s presentation of the procedure was really clear.  She was telling the students that they need to find the greatest common factor and use it find equivalent fractions. Her presentation of the procedure for finding equivalent fractions was also clear.  What was problematic, however, was her consistent reference to making smaller and bigger equivalent fractions, which muddled things up, especially given that the class was supposed to be finding equivalent fractions. This was not for the majority of the segment; so that’s why we gave this clip a two and not a three.
 
So given that we have multiple instances of imprecision and we have lack of clarity, we give this clip a three for the overall code. 




Errors and Imprecision
Please move on to the Errors and 
Imprecision practice module. 

Presenter
Presentation Notes
You have now completed this module of the MQI training. We encourage you to look over the MQI document and review the examples here if you are confused.  When you are ready, please move on to the Errors and Imprecision Practice module. 
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