
Working with Students and Mathematics

Presenter
Presentation Notes
Welcome to another module of the Mathematical Quality of Instruction (MQI) Instrument.  This module will walk you through the dimension Working with Students and Mathematics.  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.



This dimension captures whether teachers can understand 
and respond to students’ mathematically substantive 
productions (utterances or written work) or mathematical 
errors.

Working with Students and Mathematics
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This dimension is intended to capture the extent to which teachers can understand and respond to their students’ mathematically substantive productions, be they spoken contributions or written work. It also captures the nature of teacher responses to students’ errors.

Let’s look at the instructional triangle. This dimension captures what is highlighted here in red: how teachers work with students’ mathematical ideas and mistakes. Notice that we are not primarily interested in generic teacher–student interactions, including things like teachers’ pacing of the lesson, accommodation of diverse student learning styles, or the extent to which a teacher smiles and jokes with students. Instead, we’re interested in capturing the substantive teacher-student interactions around the content. This is illustrated in the triangle with the blue arrow that connects the teacher vertex to the student-content side. That means we’re interested in how the teacher facilitates the student interactions with the mathematical content that is made available in the lesson. 



• Codes in Working with Students and Mathematics:
▫ Remediating student errors and difficulties
▫ Responding to student mathematical productions in instruction
▫ Overall Working with Students and Mathematics
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The Working with Students and Mathematics dimension contains two individual codes. The first, remediating student errors and difficulties, captures how the teacher deals with students’ difficulties around the content. The second, responding to student mathematical productions in instruction, captures the extent to which the teacher responds to and builds on substantive student productions in instruction. As with the other dimensions, along with these two individual codes, the Working with Students and Mathematics dimension also contains an overall code. 




Guiding Questions:
• Do students make errors or encounter difficulty with 
content?
▫ Do teachers provide remediation of student errors? If so, of 
what kind?

• Do students contribute spoken or written ideas, or 
productions, to the lesson?
▫ Can teachers understand these productions?
▫ Can teachers use those productions in the course of 
instruction?

Working with Students and Mathematics
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To guide you in identifying the instruction that the codes of this dimension were designed to capture, consider the following questions:

- Is there evidence suggesting that the students make errors or encounter difficulties with the content? If so, does the teacher provide remediation, and of what kind? 
- Also, do students contribute in spoken or written ideas – or productions –  to the lesson, and if so, does the teacher understand those productions?
 If student productions are present in the lesson, is there evidence suggesting that the teacher uses them during instruction? 

Notice the word, “productions” here, which we use purposefully to capture certain types of student contributions to the lesson – a point we’re going to elaborate later when referring to the pertinent code. But for the time being, it suffices to say that with this dimension we’re not interested in capturing every single student utterance and the extent to which the teacher responds to it. For example, we’re not going to use this code to mark instances in which the students are providing answers such as , “3+1 is four, because you add the two numbers.” Here, we’re actually after something quite different: we’re interested in the extent to which the student productions have what we call mathematical substance, and whether they’re relatively lengthy and complex, a point which will become clearer when we define the code responding to student mathematical productions. 





Remediation of Student Errors and Difficulties
• Definition: With this code, we mean to mark instances of remediation in 
which student misconceptions and difficulties with the content are 
substantially addressed. There are two main teacher actions that fall into 
this code: extended procedural remediation and conceptual remediation. 

• Examples:
▫ Conceptual remediation:

Identifying/addressing the source of student errors or 
misconceptions: “I noticed that some of you forgot to multiply both 
sides of the equation by x. What happens if you multiply one side by 
x and not the other?....(more)” 
Pointing to underlying meaning when responding to errors: “You 
cannot simply add a ten here. Remember, the number we start with 
needs to remain the same, regardless of how it is represented…”  
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Presentation Notes
Let’s start with the first code of this dimension: remediation of student errors and difficulties. What do we mean by this code? We’re not interested in capturing every single instance of teacher remediation. On the contrary, we’re interested in ONLY those instances in which students’ errors and difficulties with the content are substantially addressed. 

So how do you recognize these instances? In general, two activities fall under this code: when remediation is conceptual and when it is procedural but very extended. 

And what do we mean by conceptual remediation? One aspect of conceptual remediation is whether the teacher identifies and discusses the source of the student error or misconception. Consider, for example, an algebra lesson in which the teacher notices that some students multiply only one side of the equation by the quantity X, the teacher may bring this to the class’ attention and then prompt students to consider whether this is appropriate with a question like: what would happen if we multiply just one of the sides? does our equation still hold true? Of course, there would be much more dialogue in this example, but you probably get the picture: the teacher systematically addresses the issue underlying the error: why you cannot simply multiply one side of an equation by X. 

A closely related instance would be when the teacher, in his or her remediation, points students’ attention to the underlying meaning of what is discussed. For example, if students are having problems doing subtraction with regrouping, the teacher might remind them that they are relying on the fact that the reason that regrouping works is simply that they can represent the same number in different forms – three hundred and twenty-four, for instance, can be also represented as two hundreds, 12 tens, and 4 ones. This would enable certain subtraction problems to proceed. 

One more thing to note: conceptual remediation can occur in  whole-group, small group, or individual instruction. That is, we see instances of remediation when the teacher is actively leading a presentation, when students are working in groups, or when the students are working individually at their desks. 



• Examples of extended procedural remediation
▫ Whole‐group work to correct student error(s) in a procedure. 
These must be of reasonable length, and cover key portions of 
the procedure in depth

▫ Correcting student work individually. An extended procedural 
remediation with one or more students. Work with at least one 
student must be of reasonable length and cover key portions of 
the procedure in depth. 

Remediation of Student Errors and Difficulties
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Remediation of student errors and difficulties also captures instances of extended procedural remediation. By extended procedural remediation we mean instances in which the class is working as a whole group and the teacher goes over the procedure to help remediate procedural student errors. Note that the remediation should be of reasonable length –time-wise– to count. It should also cover key portions of the procedure in depth. For example, the class is multiplying two-digit numbers and the students fail to shift the second partial product one position to the left. The teacher notices the error and demonstrates at length how the second partial product should be written (by aligning the units, the tens, the hundreds, etc). Notice that in this example the teacher might say nothing about what, mathematically, warrants shifting the second product to the left. 

We also use this code to capture the same sort of activity when it occurs in small-group or individual setting. The teacher may be circulating around the room, checking student work. If he or she stops to provide an extended procedural remediation with one or more students, this should be considered when scoring as well. The procedural remediation again must be of reasonable length and cover key portions of the procedure.  




• Other instances of remediation:
▫ Anticipating student errors: “Remember to multiply both sides of 
the equation by x; every year I get students who forget the 
second side.”

▫ Parsing student statements: “What Andrew said is partially 
correct and partially incorrect. He was correct in noting…..” 

Remediation of Student Errors and Difficulties
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Aside from these two main categories, conceptual remediation and extended procedural remediation, there are also a small number of other types of remediation that should be considered when scoring this code. 

One example is when the teacher anticipates student errors. For instance, when teaching the same lesson the next year, the teacher from our algebra example might warn students that they need to multiply both sides of the equation with the same value. By doing this, she draws her students’ attention to this likely error, and we count this as a remediation. Note that in this case, we do not require the remediation to be completely conceptual; however, the fact that the teacher knows to anticipate a common student error suggests expertise in the area of working with students. 
 
Another example is when the teacher parses students’ contributions identifying what part of their idea was correct and what part was problematic. This is typically done only with complex student solutions and answers. 



• Distinguish from: 
▫ “Routine” remediation – e.g., “15 is not correct. What is the 
correct answer?”

▫ Brief procedural remediation – e.g. “You skipped a step” or 
“To find the slope of this perpendicular line, you take the 
opposite of the original slope and then find its reciprocal.”

▫ Cases in which teacher’s remediation is incorrect (i.e., 
teacher’s intervention leads students to an incorrect 
mathematical path or conclusion) 

• Note: Remediation may occur either during active 
instruction or during individual/small group work time

Remediation of Student Errors and Difficulties
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At this point, it is important to clarify a couple of things. First, we’re not interested in cases of routine remediation. Routine remediation often occurs when the teacher is surveying the students to get the correct answer to a problem. For example, a student says that the answer is 15, and then, because that student is incorrect, the teacher asks other students for their answers. Similarly, we’re not interested in instances of brief procedural remediation. The teacher might, for example, notice that the students simply skipped a step and point their attention to this omission. 

Equally important: when the remediation is incorrect, even if it is extended procedural or conceptual remediation, we’re not going to count it. For instance, if the teacher intervenes to correct an error or to resolve a student difficulty but eventually leads the student to incorrect mathematical conclusions or walks the student down incorrect mathematical path, it should not considered when scoring remediation. 

As mentioned before: remediation may occur during active instruction as well as during small group or individual work time.



• Low (1): No conceptual or extended procedural remediation, for 
any of the following reasons: 
▫ There are no student misunderstandings or difficulties with the 
content 

▫ Remediation is non‐mathematical
▫ Remediation is purely procedural and brief 
▫ There is a student error but the teacher chooses not to remediate
▫ The teacher remediation is confusing or off‐track
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So, now that we have defined remediation of student errors and difficulties, let’s consider the three levels of scoring. 

You should score low or 1 for  those instances in which there is no conceptual or extended procedural remediation for any of the following reasons: 
 there are no student misunderstandings or difficulties, and hence, no need for remediation. 
 if the remediation is non-mathematical. For example, the teacher might tell students which problem they’re supposed to be working on, how to hold a pencil, or how to fill in bubbles on a standardized assessment. This remediation is important, but it is not what we’re trying to capture here. 
 the remediation might be mathematical, but it is procedural and very brief. 
 if there is a student error or difficulty, but the teacher, for whatever reason, chooses not to remediate. 
 And finally, as we’ve just discussed, if remediation is confusing or off-track, it should not count.

Note that the segment does not have to meet all of these criteria to be coded low. 

Examples of non-mathematical remediation include telling students how to sit in their seat, hold a pencil, fill in bubbles on a standardized assessment. 



• Mid (2):
▫ Teacher engages in conceptual remediation briefly or 
occasionally.

▫ Also includes extensive procedural remediation. 

Remediation of Student Errors and Difficulties
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And when should you rate a segment as mid or 2? 
We’re use mid when the teacher engages in conceptual remediation briefly or occasionally. Mid should also be assigned to segments with extensive procedural remediation. 



• High (3): 
▫ Extended conceptual remediation characterized by:

Identifying the source of student errors or misconceptions
Discussing how student errors illustrate broader 
misunderstanding and then addressing those errors. 

▫ Other evidence of high‐quality remediation: Even a brief 
instance of one of the following teacher behaviors is rated as 
high for remediation:
anticipating common student errors and providing instruction 
that helps avoid error
parsing student productions to separate correct and incorrect 
thinking.

Remediation of Student Errors and Difficulties
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Finally, we score a segment as high or 3 when remediation is lengthy and conceptual. As we discussed before, this captures several different scenarios including: 
 when the teacher identifies the source of student errors or misconceptions, and
 when the teacher discusses how student errors illustrate broader misunderstanding and then addresses those errors

Other instances that would earn a segment a high score are: anticipating common student errors and providing  instruction that helps avoid this error and parsing student productions to separate correct and incorrect thinking. It is particularly important to note here is that regardless of how brief an instance of these examples might be the segment should be scored as high.




• Giving a review/synopsis to a student who was absent is 
not counted as remediation.
• Helping students with use of mathematical tools (e.g. 
compass, calculator) counts as remediation only if it is 
mathematical in nature.  E.g.:
▫ Remediation: “You have to keep the compass at the same 
setting as you draw so that your circle has the same radius 
everywhere.”

▫ Not remediation: “You’ve got the window, now you need to 
change the zoom settings on your calculator.”

• Even a brief instance of anticipating common student 
errors should be coded as high

Remediation of Student 
Errors and Difficulties : General Notes
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Here are some general notes about the remediation code.

You might be wondering whether you count as remediation instances in which the teacher gives a synopsis or review to a student who was absent. Although this is an instance of teacher-student interaction around the content, we do not count it as remediation, as it occurs because of the student absence rather than a student error or misconception.

Consider next a situation in which the teacher is helping students to use a mathematical tool, such as a calculator or a compass. Do we count this situation when scoring for remediation? A rule of thumb to keep in mind is that it counts if the remediation is mathematical in nature. Let’s contrast two possibilities. In the first, students are using the compass to draw circles but they’re not holding the compass at the same setting. The teacher notices this error, brings it to students’ attention, and discusses why, from a mathematical viewpoint it is important to keep the compass at the same setting. This would count as remediation. If in contrast, the teacher focuses on helping students with how to use the tool and there is no discussion of any underlying mathematical idea or process, it is not remediation, because one important element of the codes of this dimension—the content—is missing. The same would be true in cases where the teacher is helping students change the settings on their calculator, draw straight lines with a ruler in order to underline text, or use a protractor to outline rainbows. 

Finally, a reminder. Even a brief instance of anticipating common student errors should be coded at high. 





• Definition of student “productions”: Substantive student contributions that evoke
mathematical ideas for the class. 
▫ Productions must have some mathematical substance (e.g., questions, 
solutions, explanations, generalizations that contribute to the development of 
the math topic under discussion).

▫ Productions will tend to have features of explanation or generalization, be a 
“why” question, or be a complex description of a solution method.

▫ Productions need not be mathematically correct.
▫ Productions are not simply answers to questions where teacher has sought a 
specific, bounded piece of information.

▫ If a student’s utterance is inaudible, do not count it as a production, unless 
there is good evidence to infer what the student said ( e.g. teacher revoices the 
idea in student language).

Responding to Student 
Mathematical Productions in Instruction
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Let’s now turn to the second code of this dimension: responding to student mathematical productions in instruction.
First of all, it is important to clarify what we mean by the term productions. At the beginning of this module, we indicated that we don’t count every student contribution as a production. Instead, we reserve the term production for substantive student contributions that evoke mathematical  ideas for the class. What exactly do we mean by this?

A production has to have mathematical substance, that is those student questions, solutions, explanations, and generalizations that contribute to the development of the mathematical topic that is considered in the lesson. Productions often have features of explanations or generalizations, or are ”why” questions, or describe a complex solution methods. Remember that the ‘why” question, needs to be mathematically motivated. Why questions such as, “why is the math homework on red paper?” or “why isn’t my answer correct?” do not count.

In all cases, student contributions do not necessarily have to be correct to count as a production. A student may make a conjecture about a pattern, for instance, that is incorrect and it still would count as a production. However, we do not count student contributions that are answers to questions the teacher posed simply looking for a specific piece of information like a known procedure or fact. 

You may be wondering what to do when a student’s utterance is not audible. Should you count this as a production? In general, no. It could count as a production if there is enough evidence to infer what the student said. In most of the cases, this will occur when the teacher revoices the student idea in language that sounds like it came directly from the student.  




• Examples of what student comments qualify as mathematical 
productions: (Usually depends on context):
▫ “I’ve noticed a pattern in the numbers…..So, does this pattern mean that 
0 is an even number?”

▫ “Can you have a parabola that goes sideways?”
▫ “If the space between two dots on the grid paper is 1 unit, then each 
side of this triangle           is 1 unit long, and the diagonal is also 1 unit 
long.”

• Non‐examples: Typically (but not necessarily) short: 
▫ “The answer is 3.”
▫ “We need to invert the second fraction and then multiply.” 
▫ “I am not getting this.”

Responding to Student 
Mathematical Productions in Instruction
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To bring these ideas home, let’s consider some examples. Remember, it is important to have context in mind, because the extent to which a student contribution counts as a production is dependent on the context of the lesson. 

Think of  a lesson in which the students are working on even and odd numbers. A student notices that adjacent even numbers differ by two, and then wonders: “given that 2 is an even number and that  2-2=0, does that mean that 0 is an even number?” This is a mathematically substantive production; it has the potential to contribute to the development of the mathematics that is considered in the lesson. 

Let’s look at another example: In a lesson focusing on parabolas, the students draw several U-shaped curves; they also consider real examples of parabolas, such as the cross-section of the satellite dish.  A student wonders if parabolas have to be U-shape: they ask whether parabolic curves that go sideways should still be considered parabolas. This is a mathematically motivated question, which we consider a substantive student production 

Here is an example from a geometry lesson. The students are working on finding the area of irregular shapes by partitioning them into smaller regular shapes, including triangles. While working on this task, a student draws a right-angle triangle, whose perpendicular sides each have a length of 1 cm. The student then argues that the “diagonal,” or the hypotenuse, of the right-angle triangle is also 1cm. Although this contribution is incorrect, it still counts as a production because it is an idea that carries mathematical leverage: it can be used to discuss several ideas, including the relationship between the lengths of the sides in any triangle, and the Pythagorean theorem in  particular, given that this is a special case of a right triangle. 

Let’s also consider some non-examples. Here is a rule of thumb: in most cases, short student contributions do not count as productions. This includes instances in which students simply report their answers like “my answer is 3”, or when they briefly describe a procedure as in, “you invert and multiply” or when they admit to general confusion such as “I am not getting this, I’m stuck”. But remember that short contributions should not, by default, be excluded from potentially qualifying as productions; some of the examples we provided above that do count as productions were not particularly long. 



• Guiding questions
▫ Were there student productions?
▫ If so, were they taken up by the teacher?
• Low (1):
▫ No student productions
▫ Student productions present but the teacher: 

Ignores those productions
Does not understand those productions
Uses productions in unproductive or confusing ways

Responding to Student 
Mathematical Productions in Instruction
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Let’s now turn to scoring for this code. 

When deciding how to score a segment for responding to student mathematical productions in instruction, think about these guiding questions: 
 are there any student productions? 
 if so, were they taken up by the teacher? 

So, when should you score a segment as low or 1? You should rate a segment as low if there were not any student productions in the segment either because none of the student contributions count as productions or because students simply didn’t say anything.  A segment can also get a low if student productions are present, but the teacher either does not understand them or  he or she uses the productions in a confusing or unproductive way. By “unproductive” we mean the teacher takes up a mathematical idea and either totally distorts its mathematical substance or mis-represents the idea




• Mid (2): 
▫ Brief use of some of the “high” features
▫ Evidence that teacher understands student productions but 
chooses not to use them

Responding to Student 
Mathematical Productions in Instruction
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And when should a segment be scored as mid or 2?

You should rate the segment as mid if there are student productions in the segment, but the teacher only uses them briefly. You can also score the segment as  mid if there is evidence to suggest that the teacher indeed understands these productions, but chooses not to use them. 



• High (3):
▫ Teacher “hears” what students are saying mathematically, and responds 
substantively during instruction and

▫ Students’ productions are substantially woven into the development of 
mathematical ideas during the lesson

▫ Teacher may elicit student ideas or solutions, ask other students to comment on 
these, expand on and reinforce student utterances

• Examples:
▫ Identifying key ideas: “Alex noticed that …”
▫ Pointing to the mathematical value/essence of a production: “Michelle’s 
question is important because...” 

▫ Inviting other students to reflect on another student’s contribution: “You argued 
that all the triangles have at least one acute angle. What do other people think 
about this conjecture?”

Responding to Student 
Mathematical Productions in Instruction
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Segments should be scored as high or 3 when there are student productions in the segment and the teacher notices and responds to them substantively during instruction. Note that the student productions should be woven into the development of the mathematical ideas during the lesson in order to merit a high. Also, you should assign a high rating if student productions are present and the teacher opens up these ideas to the class by encouraging other students to comment on the ideas offered, or by eliciting other student ideas or solutions, or by expanding on them either alone or in collaboration with the students. 

Often the teacher will associate important ideas with specific students. This is a good clue that the segment should be rated as high, although it is not always the case. There may also be instances in which the teacher does not associate an idea with a specific student name, but instruction is centered around extending or working on an idea that came specifically from a student. If you can tell that the teacher is building on a student idea, the segment should be scored as high. 

Here are some examples that offer some guidelines for recognizing segments that should be scored as high: 
 A student offers a substantive idea, and the teacher notes that the student had an important idea– and the teacher goes the extra step to articulate what the idea or mathematical “substance” was in the students’ contribution. 
 Similarly, the teacher might highlight the mathematical value or essence in a student contribution. For example, the teacher might say that Michelle’s question is important because it raises an interesting point: is zero an even or an odd number? 
 Finally, the teacher might revoice an important student idea and invite other students to reflect on it. For example, a student might argue that triangles, regardless of shape, have at least one acute angle. The teacher revoices this idea to make it public to the class, and then invites other students’ comments on this conjecture. 




• Not every student utterance counts – we care about 
mathematically substantive productions 
• Not every remediation counts – we care about only 
extended procedural or conceptual remediation
• A teacher associating a student’s name with an idea (e.g. 
“like Maya said before…”) is often a trigger for 
“responding to student productions.”  
▫ But of course, not every instance counts. It must be a student 
production and the teacher must use it at least briefly. 

Responding to Student 
Mathematical Productions: General Notes
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Here are a couple of additional notes about this code and a reminder about the remediation code. 

Not every student utterance counts; we are only interested in ones that are mathematically substantive. Similarly for remediation – we care only about extended procedural or conceptual remediation, not every instance of remediation counts. 

Finally, as we’ve noted before when a teacher associates a student’s name with an idea – as in “like Maya said before” – it often indicates an instance that should be captured by the responding to student productions code. Of course, this isn’t universally true – you must still apply the code’s criteria. But it’s enough to alert you to that this may be an instance of responding to student productions.  



Definition: Overall evaluation of the teacher interactions with students and the 
mathematical content

• Low (1):
▫ Instruction is routine ‐‐ no opportunity for segment to be rated as “mid” or “high.” 

Student errors and productions do not occur , OR
▫ Substantive student mathematical productions or errors do occur, but teacher does not 

respond to or use them , OR
▫ Student errors and productions may occur but teacher addresses them 

briefly/procedurally , OR
▫ Extensive procedural remediation, but not enough to dominate the segment, OR
▫ Teacher responses lead the lesson off‐track, or are incorrect or inappropriate

Overall Working with 
Students and Mathematics
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Now we’ve discussed the two individual codes for this dimension, let’s shift to the overall code.

With the Overall Working with Students and Mathematics code, we intend to provide an overall evaluation of the teacher-student interactions around the content. As with the other dimensions, this overall code is intended to capture these interactions from a more holistic perspective–and hence, should not be considered the sum or the average of the two individual codes. 

When should a segment be scored as low, mid, or high?

Let’s start with low: 
A segment should be rated as low when instruction is routine --there is no opportunity for the segment to be rated as mid or high. Student errors or productions do not occur or when substantive student mathematical productions or errors do occur, but the teacher does not respond to or use them or when student errors and productions do occur but the teacher addresses them briefly or procedurally or
when there is extensive procedural remediation that does not dominate the segment. Although we may record extensive procedural remediation in the individual codes, the bar is higher for this activity to receive a mid for the overall code. To get a mid, the extended procedural remediation should take up most of the segment. 

Finally, you should score as low for all instances in which the teacher responses, either to student productions or to students’ errors and misconceptions, lead the lesson off-track or they are incorrect and inappropriate.



• Mid (2): 
▫ Teacher understands substantive productions or student errors, 
but the use of these is, cumulatively, brief or contains features of 
low and high.

▫ Extensive procedural remediation that dominates the segment 
or if the remediation is explicit and thorough

Overall Working with 
Students and Mathematics

Presenter
Presentation Notes
Moving to Mid: 

You should score a segment as mid if there are substantive student productions or student errors and there is evidence that the teacher understands them, but his or her use of these is brief or contains features of both low and high rated segments. 

A segment should also be scored mid, if it includes extensive procedural remediation which takes up most of the segment. This happens, when you watch a segment and you can clearly say, “this segment (or most of the segment) is all about procedural remediation.” 




• High (3): 
▫ Teacher understands substantive student productions and responds to them in 
mathematically productive ways 

OR
▫ A substantial conceptual remediation of student misunderstandings occurs. The 
remediation directly addresses, anticipates, or interprets student 
misunderstanding. 

▫ Notes:
A lesson segment can be rated as High if it contains examples of both remediation and 
responding to student productions. At least one of these should be rated as high.  
It can also be rated as High if it contains an outstanding example in only one of the two 
categories.  

In the absence of one code, only stellar examples of the other code would bump the overall to 
a high. 

A segment with only remediation cannot receive a High Overall rating unless the 
remediation is conceptual and at length.

Overall Working with 
Students and Mathematics

Presenter
Presentation Notes
When do we assign an overall score of high?
We reserve this score for the following cases: 

When the teacher understands substantive student productions and responds to them in mathematically productive ways that contribute to the development of the mathematics of the lesson or when the segment includes a substantial conceptual remediation of student misunderstandings, during which the teacher directly addresses, anticipates, or interprets student difficulties, errors, and misunderstanding. 

Some further clarification is in order here:
To receive a score of high, a segment should include examples of both codes comprising this dimension: remediation and responding to student productions. At least one of these codes should be rated as high for the segment. 

A segment should also be rated a high if it contains an outstanding example for one of the codes. However, if one of the codes is rated as low, only stellar examples of the other code would bump the overall score to a high. 

Note:  a segment that contains only remediation cannot receive a High Overall rating unless the remediation is conceptual and at length. 




• Distinguish from:
▫ How well the teacher presents the content 

Captured by Overall Richness
▫ How students engage with the content 

Captured by Overall Student Participation in Meaning‐
Making and Reasoning

• Other Notes
▫ Teacher responding to student utterances that do not count 
as mathematical productions or errors

▫ Generally treating students respectfully, having good rapport 
with students (these not captured within MQI instrument)

Overall Working with 
Students and Mathematics

Presenter
Presentation Notes
It is important at this juncture to clarify how the overall code for this dimension differs from the overall codes of the other dimensions:

The overall code of the Working with Students and Mathematics dimension does not focus on how well the teacher presents the content– this is something that is captured with the overall richness code. Recall that the Working with Students and Mathematics dimension incorporates another vertex of the instructional triangle– the student—which is not necessarily present when scoring for richness.

The overall Working with Students and Mathematics code is also distinct from the overall student participation in meaning-making and reasoning code. Whereas the latter focuses on how students engage with the content, the former focuses on how the teacher interacts with the students around the content and how the teacher facilitates the student-content interactions. Recall here the blue arrow in the instructional triangle, which emphasizes that the Working with Students and Mathematics dimension is interested in capturing how the teacher scaffolds students’ interactions with the content. 

Also, as we emphasized before, simply responding to student utterances that do not count as productions is not enough to warrant even a score of mid for this code. 

Finally, although we do acknowledge the role of positive student-teacher interactions, such as treating students respectfully and establishing and maintaining a good rapport with them, we’re not coding these things under the Working with Students and Mathematics code; in fact, we’re not coding them in any of the MQI dimensions. 

In sum, a key question you should have in mind when assigning scores for this code is: do the interactions concern the teacher AND the students AND the content? If any of these elements are missing, you then assign a low score. 




Examples (Score for all 3 codes)

• Noel: Right angles in a cube
• Mercedes: Integer subtraction 
• Marcus: The gum‐ball problem
• Monique: Building bridges
• Mauricio: Square spinner 
• Mauricio: Independent events 

Presenter
Presentation Notes
So now that you have gone through the codes of this dimension, you will watch and score six example video clips.  For each clip, assign three 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.
 




Noel: Right Angles

• 3rd grade
• In a previous lesson, the class discussed different cube 
attributes 
• In this lesson, a student makes a conjecture: “a cube has 
24 right angles”

Presenter
Presentation Notes
The first clip is from a 3rd grade class. In a previous lesson, the students were asked to explore wooden cubes and propose different cube attributes. In this lesson the teacher, who we call Noel, asks students to recall and list some of these attributes. Quite unexpectedly, a student makes a conjecture that a cube has 24 right angles, a conjecture that was not considered in the previous lesson. We step into the class at the point where the student offers this conjecture. 



Noel: Right Angles: Video

Presenter
Presentation Notes
SN:	It has– I'm counting right angles, twenty-four.
 
Noel:	Twenty-four right angles.  Okay would you agree with that?
 
SS:	No.
 
Noel:	See if you can pick up one of your shapes just look, remember you’re just looking at one cube, okay?  See if we can figure out how many right angles there are.  There might even be a better way than counting–looking for a pattern.
 
Noel:	Samuel.
 
SN:	Twenty-four right angles.
 
Noel:	You think-you would agree there is twenty-four, okay.  Allen?
 
SN:	I would agree that there was twenty-four and I found that out by since the definition of square is four right angles for the square so then all- 
 
Noel:	Uh-huh.  Excuse me a minute, put your shapes down please.
 
SN:	then all you then multiply four times the number of faces on the cube so that will equal six faces and then you multiply that together that equals 24 right angles.
 
Noel:	Okay so you think you thought about it as being six faces and earlier today we looked up the definition and so now know the definition for square is four right angles and since there are six of those on the cube six times four would be twenty-four, okay.  Jasper.
 
SN:	I disagree because- because if you do it that way each face always one of the right angles will form another, one part of another square so it’s like you can’t count one layer or something, so you just have to count the top and the bottom so that four on the top and four on the bottom, so four times two is eight so I’m pretty sure it’s eight okay?  Eight right angles.
 
Noel:	Okay.  Alex.
 
SN:	I think it’s twelve because there are twelve edges and edges are ninety degrees.
 
Noel:	Okay.  Howard.
 
SN:	There are twelve because like, on the cube… if you count four on one layer then that means like this one on another face would be used- is already used so you can’t count that, and Jasper forgot to count the sides so it- the sides are- is four so it’s twelve.
 
Noel:	Okay.
 
SN:	No, you overlapped it already.
 
Noel:	John, thank you.
 
Noel:	Okay, if I draw one square okay that would be the face of one of the sides of the cube.  I’m going to draw another square attached to that now when you draw oops I didn’t do that very well.  When you draw a three dimensional shape it has to be at an angle okay, but what I’m going to do is I’m going to take this square and I’m just going to flatten this square out so it’s the same as that, okay?  Where is the right angle?  Akshea?
 
SN:	Well, um..
 
Noel:	Come up here and…
 
SN:	It’s right here, here, here, here, here, here, here, and here.
 
Noel:	Okay so right there is one right angle, okay?  On this side we have another right angle, another one and another one there, okay, so for a square it’s got four right angles, right?  This square also has to have four right angles so on this side there’s the right angles, okay?  So every square that’s on there has to have how many right angles?
 
SS:	Four.
 
Noel:	Four, so you want to re-think your statement?
 
SN:	Yeah.





How would you score this clip for:

• Remediating student errors and difficulties
• Responding to student mathematical productions in 
instruction
• Overall Working with Students and Mathematics

• 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.




Noel: Right Angles: Answers

• Remediating student errors and difficulties: 3
▫ The teacher’s drawing on the board at the end of the clip; 
remediation is conceptual (what does it mean to talk about right 
angles in a cube?) and extended

• Responding to student mathematical productions in 
instruction: 3
▫ “You thought about it…”; also the whole clip pertained to 
addressing a student conjecture

• Overall: 3

Presenter
Presentation Notes
We assign a high for remediating student difficulties. This is because the clip includes extended conceptual remediation of what the right angles in a cube are and how you can determine their number. Specifically, toward the end of the clip, after the teacher realized students’ difficulties with conceptualizing and representing the right angles in a cube, she draws a cube on the board and then explains what its expansion (which is 2D) would look like. This drawing enables her to correctly identify the number of right angles in the cube. Because this remediation is conceptual and at length it gets a 3. 

We also rate responding to student productions in instruction as a 3. First of all, we have a substantive student contribution in this clip, which is the conjecture offered at the very beginning of the clip. The teacher allots 2 to 3 minutes to addressing this rather unexpected contribution. Throughout the clip, she also  listens carefully to students’ ideas and reiterates them, perhaps to make them public to the rest of the class. For example, at about a minute and a half into the clip, she tells to a student who has just shared his thinking: “so, you thought about it as…”

Because we have instances of responding to student mathematical productions and remediation and the teacher’s performance in both of them was quite remarkable, we also rate this clip as high for the overall code.   




Mercedes: Integer Subtraction

• 7th grade
• Connected Mathematics
• Teacher has modeled how to use colored cubes to 
perform integer operations
• At this point, students are working in groups and the 
teacher circulates and supports them

Presenter
Presentation Notes
The next clip we’re going to watch comes from a 7th grade class, which is using a unit from the Connected Mathematics Project curriculum or CMP, an NSF-funded curriculum.

The segment you’re going to watch comes from a lesson on integer operations. In what comes before this clip, the teacher, who we call Mercedes, used colored cubes to help students perform integer additions and subtractions with meaning, not simply by following rules. 

We’re going to step into the classroom at the point when the students are working in groups and the teacher is circulating and providing help as needed. 




Mercedes: Integer Subtraction: Video

Presenter
Presentation Notes
Mercedes:	What are you doing?  What is A asking?
 
Student:	[Inaudible].
 
Mercedes:	What does that mean?  What is it asking?  What do you think it’s asking?
 
Student:	[Inaudible].
 
Mercedes:	Well, what does that mean?  3 combinations of red and black chips, one of each color.  What does that mean?  What do you think it’s asking you, Brendan?
 
Brendan:	[Inaudible].
 
Mercedes:	Yes, it’s basically asking you to come up with number sentences, 3 different number sentences that you can illustrate using this that are going to equal zero and 3 that are going to equal positive 12, three that are going to equal negative 7, three that are going to equal negative 125.  So what do you think?  So 1 plus a negative 1 equals zero?  Is that true?
 
Brendan:	No.
 
Mercedes:	You don’t think so?  We have a 1 and if we add a negative 1, that means we have to add another one of these to cancel this out so we can still start with 1, right?
 
Brendan:	No.  But you – zero.
 
Mercedes:	We want to go to zero.
 
Brendan:	Yes.
 
Mercedes:	But if you have a 1 – okay, here’s a different way of thinking of it.  What’s another way of thinking of this?  Convince him that you’re right.  
 
Student:	[Inaudible] a negative 1, right – positive 1  -- you take away and what do you get?  So this is zero.
 
Mercedes:	What he’s saying is that if he starts with a positive 1 but then he takes away 1, what do you have?
 
Brendan:	[Inaudible].
 
Mercedes:	Okay.  So, 
 
Mercedes: 	also what you can think about is what we’re talking about three days ago, opposites, remember we were talking about on the number line, opposites?  And we said opposites do what to each other?  These two are opposites, right?  So if we put them together what do we do?
 
Brendan:	They like cancel themselves.
 
Mercedes:	They cancel each other out.  So if we start with a negative 1, right, that’s negative 1, and we add 1, what have we done?
 
Student:	Made a zero?
 
Mercedes:	Made a zero.  Same way if we went backwards.  If we start with a positive 1 and we added a negative 1, what have we done?  So is he right?
 
Student:	Yes.
 
Mercedes:	That’s one of them.  Start writing?
 
Student:	That’s how I got confused because negative 2 minus positive 2 is negative 4.
 
Mercedes:	Yeah.  But look, if we start with a negative 2 – you agree these are negatives, right?
 
Student:	Yes.
 
Mercedes:	And we want to subtract a positive 2 are there any positive 2s here to take away?
 
Student:	No.
 
Mercedes:	No, so what do we need to do to take away 2 blues.  What do we need to do?  We add 2 blues.  But if we add 2 blues are we still starting with negative 2?
 
Student:	No.
 
Mercedes:	So what else do we have to add?
 
Student:	2 negatives.
 
Mercedes:	2 negatives, right?
 
Student:	Yeah.
 
Mercedes:	So now we’re starting with negative 2.  But it says we’re going to take away positive 2.
 
Student:	Oh.
 
Mercedes:	Okay, so that’s one sentence.  You can just write it in a number sentence; you don’t have to do red or blue.  So just write one sentence.  The first sentence you came up with is if we had a negative 1 and we add a positive 1 we get zero.  What else can get us zero?  Remember we have to use at least one of each color.  So we can’t just say 1 minus 1, because that’s not using one of each.  What if we say we started with negative 2, what would we have to add to this so that we can get zero?
 
Student:	2 blues.
 
Mercedes:	Okay.  Is that zero?  What’s another sentence?  Why do you have a 3?  What do you notice about those two sentences?
 
Student:	They keep canceling each other out
 
Mercedes:	They keep canceling each other out.  So you come up with another sentence and I’ll be back.  Come up with another sentence, I’ll be right back. 





How would you score this clip for:

• Remediating student errors and difficulties
• Responding to student mathematical productions in 
instruction
• Overall Working with Students and Mathematics

• 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.




• Remediating student errors and difficulties: 3
▫ idea of opposites and also explaining adding pairs of chips 
that equal zero, and also; remediation is conceptual and 
extended

• Responding to student mathematical productions in 
instruction: 2
▫ “what he is saying…”
• Overall: 3

Mercedes: Integer Subtraction: Answers

Presenter
Presentation Notes
We score this clip as high for remediating student difficulties. From her interactions with the group, the teacher apparently realizes that at least some of the students have difficulties, and interacts with them to help them understand how to write three number sentences that give a zero, and  how to subtract colored cubes when you don’t have enough cubes of a color. In interacting with the students, the teacher points to important mathematical ideas, such as the idea of opposites. She also helps students understand that when they don’t have enough cubes or chips to subtract, they can add zero pairs. For these reasons, her remediation is considered conceptual and extended—so it is scored as 3. 

You might have noticed that the teacher’s initial remediation attempts up to two minutes and 13 seconds, when the teacher says, “convince him that you’re right” were somewhat confusing. The student says 1 + -1 = 0, and then the teacher says “we have 1, then if we add a -1 we have to add another one of these to cancel this out, so we can still start with 1,” which is not necessary, given that it is only in subtraction that you have to use a zero pair—instead, in the first task, the students were simply asked to make zero pairs. However, after this somewhat confusing remediation, teacher does a good job when they’re dealing with opposites and pairs that make zero. So her overall performance in the clip is what makes the score a 3. 

Another point needs to be clarified here regarding remediation: at the beginning of the clip, the teacher is asking questions to clarify what the task is asking them to do. These questions do not count as remediation.

Shifting to the second code, responding to student mathematical productions: we assign a score of 2, because there are students’ mathematical productions in this segment—especially when the student is asked to convince his classmate that his thinking is correct. The teacher does not ignore the student production, instead, she reiterates this production to make it clearer to the rest of the group. However, because the teacher does not make a very strong use of this production—it is not substantially woven in the development of the mathematics of the lesson—we did not assign a 3 for this clip.

Overall, we assign a 3: there are occurrences of both codes and teacher’s remediation of students’ difficulties was of high quality enough to bring the overall score to a high.



Marcus: Gum‐Ball Problem

• 6th grade
• Going over various probability problems
• At this point, the class considers the gum‐ball problem: “If 
there are 36 gum balls in the machine, how many are 
purple?  How many are yellow?  How many are orange?” 
• The class knows that 1/12 are purple, 1/6 are yellow, 3/4 
are orange. 

Presenter
Presentation Notes
Let’s now move to a different classroom. We’re going to watch a clip from a 6th grade lesson. During this lesson, the class goes over several simple probability problems. 

We step into the classroom at the point when the class is talking about the following gum-ball problem: If there are 36 gum balls in the machine, how many are purple?  How many are yellow?  and how many are orange? if we know that 1/12 are purple, 1/6 are yellow and 3/4 are orange?” 



Marcus: Gum‐Ball Problem: Video

Presenter
Presentation Notes
Marcus:	Okay.  Let’s go to B.  Maggie, what did you get for B?
 
Student:	Mmmm, B.
 
Marcus:	I’ll read the question first.  “If there’s 36 gum balls in the machine, how many are purple?  How many are yellow?  How many are orange?”
 
Student:	Three purple…
 
Marcus:	Shhh!  Quiet!
 
Student:	I got stuck on it.
 
Marcus:	You got stuck on that one.
 
Student:	Can I do it? 
 
Marcus:	Okay, Nolan.  Tell us how you got it.
 
Student:	3 purple, 6 orange…
 
Marcus:	Hold on!  How did you get the 3 purple.
 
Student:	Okay, so.  I got the 3 purple cause purple is 1/12 and so 12 + 12 + 12 is 36, so I just multiplied the denominator and the numerator by 3, so it’s 3.  And for 6, I just did the same thing with 2/12…
 
Student:	You mean yellow.
 
Student:	Um, yeah, and orange, and for yellow I just did the same thing for 9/12.
 
Marcus:	Okay, did anybody else do it differently?
 
Student:	Yellow was 2/12.
 
Student:	Let me show you a simple way of doing it.
 
Student:	It said the probability of getting a yellow (inaudible)
 
Marcus:	You got the 1/12 for A, right Maggie.
 
Student:	Um hmm.
 
Marcus:	Okay.  So, if you take that 1/12 and you say 1/12 of the 36, you can multiply because of means times.  So, a simple way to do it is that way.
 
Student:	Equals three!
 
Marcus:	Okay?  And when they ask you for yellow, you could do the same thing.  1/6 times the 36 and you get 6 by cross-multiplying.  You divide the 6 into this, you get 1.  You divide the 6 into that and you get 6.  Okay?  And then you do the other one the same way.  The ¾ for the orange times 36 and you get 27.
 
Student:	Yeah.  I was minus then, ‘cause I knew 3 + 6 = 9.
 
Marcus:	You could do that, too.  That’s another way to do it.  Once you know these two, you can subtract that from the 1, I mean the 36, and you’ll get what’s left.  So, you can take the 3 plus the 6 and you’ll get 9.  9 from 36 is 27.  Okay?  Any questions?
 
Student:	I have a question.  Was I right?
 
Student:	Yeah.
 





How would you score this clip for:

• Remediating student errors and difficulties
• Responding to student mathematical productions in 
instruction
• Overall Working with Students and Mathematics

• 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.




• Remediating student errors and  difficulties: 1
▫ A student says “I’m stuck” at the beginning, but there’s no 
evidence teacher understands that student error. He just 
shows how.

• Responding to student mathematical productions in 
instruction: 2
▫ largely ignores Nolan’s correct solution method and presents 
a different approach, but does engage student with 
subtraction idea toward end

• Overall: 1 
▫ because there is no remediation and responding is weak

Marcus: Gum‐Ball Problem: Answers

Presenter
Presentation Notes
Let’s first consider remediating student difficulties: In this clip, we hear a student saying, “I’m stuck,” which suggests that student difficulties are present in the classroom. The question now is how the teacher, who we call Marcus, remediates these difficulties. Marcus offers a way of finding the fractional part of a number, which is largely procedural, though not very clear – notice that at a point he refers to cross-multiplying, which he then revises. But even if his description of finding the fractional part of a number were clearer, we still would not count this remediation as extended  procedural remediation, because it largely focused on finding the fractional part of a number instead of clarifying how to solve the problem, which is what the task was really about. Marcus did not help the student identify what the givens of the problem were, what the problem was asking her to do, and based on this information develop a plan for solving the problem. Hence, we argue that his remediation at this point was brief, procedural, and should be scored as a 1.

How about responding to students’ productions? First, the question is whether we have one or more student productions in the clip. Nolan’s contribution counts as a production because the solution he shares has some mathematical substance: it has the potential to contribute to the development of the mathematics at hand in this lesson. Now let’s consider how the teacher responds to it: once Nolan shares his solution, Marcus asks, “Did anybody else do it differently?” and then directly shifts to sharing a different approach. This suggests that Marcus might have not understood Nolan’s production – or at least, we don’t have evidence on the contrary. From this perspective, Marcus’ interaction with Nolan deserves a low. 

But, toward the end of the clip, another student proposes an alternative way of figuring out the orange gum balls: subtracting the number of purple and yellow gum balls from the total number of gum balls. Again, this contribution  counts as a production, because it has some mathematical substance: it offers an alternative, equally valid, approach of figuring out the problem. Marcus understands this approach and briefly elaborates on it. His interactions with the student at this point deserve a mid: he understands and follows the student’s production, but nothing in his interaction with the students suggests that he could get a 3. Hence, we gave this clip a 2 for the latter rather than the former interaction with his students. 

How about the overall then? Considered as a whole, we argue that this clip deserves an one: there is no remediation of student difficulties, although such difficulties are present in the clip. Then, we have two student productions: Marcus ignores the first one and briefly follows the second one, though without doing a remarkable job. From this respect, the clip does not deserve anything but an 1. 



Monique: Building Bridges

• 8th grade
• Connected Mathematics 
• Class is conducting experiments with bridges (e.g., testing 
how strength of the bridge varies)
• The class is about to move into a new bridge experiment  
• A student reads the instructions: set up a bridge, put a 
penny on it. Keep adding pennies until it breaks. 

Presenter
Presentation Notes
The next clip we’re going to watch is from an 8th grade class. The teacher in this clip, who we call Monique, is also teaching from the CMP curriculum. Specifically, she is teaching a lesson from the “Thinking with Mathematical Models” unit, which focuses on linear and non-linear functions. 

Before this lesson, the class conducted an experiment  to determine how the strength of a paper bridge varies as a function of its thickness.

In this lesson we step into the classroom when the class is about to move to a new bridge experiment designed to examine how the strength of a paper bridge varies as a function of its length. 

A student has already read the instructions of how to set up the bridge and how to determine its strength by constantly adding pennies on it until it breaks. 





Monique: Building Bridges: Video

Presenter
Presentation Notes
Monique:	All right.  So how is this different from our other experiment?  Alex?
 
Student:	How long the bridge is?
 
Monique:	Yeah, what are our variables in this one?
 
Student:	The lengths.  
 
Monique:	The lengths of the bridges and the –
 
Student:	Closeness of the books.
 
Monique:	What’s the other variable?
 
Student:	The weight?
 
Monique:	The weight, the breaking weight.
 
Student:	Oh.
 
Monique:	Okay, so our variables are the lengths and the breaking weights.  Lengths and breaking weights.  Which one is our independent variable?
 
Student:	Breaking weight?
 
Monique:	Does the length depend on the breaking weight or does the breaking weight depend on the length?
 
Student:	The breaking weight depends on the length.
 
Monique:	So which one is our independent variable?
 
Student:	The length.
 
Monique:	The length.  And which one is our dependent variable?
 
Student:	Breaking weight. 
 
Monique:	Okay.  So a couple of things that are different is one, your bridge lengths are going to be changing.  What do you think is going to happen to the data on this one?  The other data, what was our independent variable, the first experiment that we did?
 
Student:	The thickness.
 
Monique:	The thickness, the number of layers was our independent variable.  So our number of layers, as we increase the number of layers, what happened to the breaking weight?
 
Student:	The breaking weight got higher.
 
Monique:	It got higher as well.  At sort of a steady rate.  Not exactly, but it was pretty close.  What do you think is going to happen here?
 
Student:	As the bridge length increases the breaking weight increases also?
 
Monique:	Okay.  So Alex [name] says as the bridge gets longer the breaking weight is going to increase.  Do you guys agree with that?
 
Students:	No.
 
Monique:	Jessica?
 
Jessica:	I disagree.
 
Monique:	Okay, so Alex wants to rephrase her idea.
 
Alex:	As the length of the bridges increase, the breaking weight decreases.
 
Monique:	So as the length increases, the breaking weight decreases.  Okay.  Do you think it’s going to be at a steady rate?





How would you score this clip for:

• Remediating student errors and difficulties
• Responding to student mathematical productions in 
instruction
• Overall Working with Students and Mathematics

• 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.




• Remediating student errors and difficulties: 2
▫ Teacher asks for commentary on Alex’s method; re‐voices 
correct conclusion; and it was a concept, but it was brief

• Responding to student mathematical productions in 
instruction: 2
▫ “Alex said … What do you guys think?” but brief
• Overall: 2
▫ teacher seems comfortable with student thinking, uses 
Alex’s idea; but both remediation and responding are brief

Monique: Building Bridges: Answers

Presenter
Presentation Notes
We assign a 2 for remediating student errors and difficulties. This is because of the work that the teacher did around Alex’s idea that the strength of the bridge, measured by the number of pennies it can hold, is directly proportional to its length, which means that as the length of the bridge increases, the strength of the bridge also increases. This idea was incorrect and Monique takes some time to remediate the error: she first revoices what the student has said. She then elicits other students’ ideas, but soon returns to Alex who wants to revise her contribution. She then revises her idea to capture the inverse relationship between the length of the bridge and its strength. The work done in this short interchange was brief, but it was conceptual: it focused on the relationship between the dependent and the independent variables. Hence, the clip deserves a 2, because the teacher remediates a student error in a brief conceptual manner. 

As for responding to students’ mathematical productions we also rate the clip as a 2: Alex’s idea counts as a mathematical production: although incorrect, it has mathematical substance and it can contribute to the development of the mathematical topic considered in the lesson. The teacher briefly takes up this contribution in her instruction – hence, the clip is scored as a 2: the teacher neither ignored the contribution nor wove it at length into her instruction. 

Because both remediation and responding to students were brief and because neither of them can be considered outstanding, we assign this clip a 2 for the overall working with students and the mathematics code.



Mauricio: Square Spinner

• 7th grade 
• Connected Mathematics
• Probability tasks with respect to the following square 
spinner  

Presenter
Presentation Notes
The next two clips we’re going to watch come from the same class and actually from the same lesson. This is a 7th grade class, which is, like our previous class, using a Connected Mathematics Project unit. This unit, called “What do you expect?” engages students in tasks on probability and expected value. In this lesson, we watch the class working on a square spinner partitioned as shown here. The clip starts with the teacher, who we call Mauricio, asking what outcomes are more likely to occur. 



Mauricio: Square Spinner: Video

Presenter
Presentation Notes
Mauricio: On that spinner, what outcome’s got the greatest chance of occurring?
 
Student: 1.
 
Mauricio: What’s going to happen most likely?  
 
Student: 1.
 
Mauricio: Angelo you say one?  Explain why.
 
Student: Looks like he has [inaudible] looks pretty even, equal to 2.
 
Mauricio: Okay, and about what chance do you think that is of occurring?  Think about the geometry model.  What part of the square is a success?
 
Student: 2/8ths?
 
Mauricio: So 2/8ths maybe?  Or one-fourth?  Very good.  The probability of spinning a 1 is one-fourth and Sami, what do you want to add?
 
Sami: 2 and 4.
 
Mauricio: 2 and…
 
Sami:	4.
 
Mauricio: Have the same amount?
 
Sami:	Yeah, as 1. 
 
Mauricio: Oh, as 1.  
 
Sami:	Yeah.
 
Mauricio: Okay, so…
 
Sami:	2, 1 and 4.
 
Mauricio: Oh, as I see, all three of them you’re saying.  Okay, good.  Interesting.  So I see that 2 looks like the same shape.  Why are you picking 4?
 
Sami: Well I divided them into equal sizes, like the same size as 5 and 3 and there’s 2 in the 1, there’s 2 in the 2 and then there’s 2 in the 4.
 
Mauricio: Yeah, I like it.  Angelo I think talked about it being in eighths.  If you could visually imagine dividing this thing into 8 congruent right triangles, does 1 take up 2 of those?  Does 2 take up two of them?  And how about 4?
 
Student: Yeah.
 
Mauricio: Different shape, but yeah, it sure does.  It sure does.  Interesting.  It is one-fourth of the square, correct?  What if I asked you this question?  A fair game or not a fair game?  Give me your reasoning and thinking about this.  I’m going to spin the spinner once.  If I spin a 1 or a 2, you win the game; a 3, 4, 5, I win the game.
 
Student: That’s fair.
 
Mauricio: Fair, Chai?  You were quick with that one. Tell me why.




How would you score this clip for:

• Remediating student errors and difficulties
• Responding to student mathematical productions in 
instruction
• Overall Working with Students and Mathematics

• 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.




Mauricio: Square Spinner: Answers

• Remediating student errors and difficulties: 1
• Responding to student mathematical productions: 2
▫ Refers to Angelo’s idea to further explain Sammy’s answer
• Overall: 2
▫ Because of response 
to Angelo’s idea

Presenter
Presentation Notes
We assign a score of 1 for remediating student errors and difficulties, because there was no evidence of any student difficulties or errors to remediate in the clip.

Turning to responding to student mathematical productions: here, we have two mathematical productions: Sammie’s explanation that area four has the same chance of occurring as the areas 1 or 2 and Angelo’s idea of dividing the square into 8 congruent shapes, as revoiced by the teacher. The teacher understands both productions, and uses the second one to further explain Sammie’s idea. Then, the teacher moves to a different question. Because the teacher does understand and follow the student contributions but does not weave them at length into the lesson, we gave this clip a 2. 

Overall we give this clip a 2, even though we assigned this clip an 1 for remediation, because the teacher satisfactorily responds to students’ productions. Had the teacher’s response to the students’ production been outstanding or exceptional, we could have assigned this clip a 3, regardless of the fact that we don’t have any instances of remediation of student difficulties or errors.  

A final point is worth making here. The clip contains a major mathematical error: it’s not the area of the five regions that determines the probability of the spinner landing on any one of them; what determines this probability is the interior angle of these regions, as shown here, for example, for region 3.Hence, Mauricio’s framing of the problem is incorrect, for he directs students to the geometric/area model. However, the exchanges that follow are not problematic: Sammie is only talking about why areas of different shapes are equivalent, and Mauricio’s response to her is also about the area idea, referring to Angelo’s use of eighths – so within that context, Mauricio’s work on responding to students’ contributions does not contain any error, even though the clip as a whole does. When we score for errors and imprecision we capture that error under major mathematical errors.



Mauricio: Independent Events

• Same lesson
• The class has just discussed the probability of getting each 
of the numbers (or combinations thereof) in the following 
spinner, when spinning it once 

• Now, they launch into reviewing the probability of getting 
a “one,” if the spin the spinner twice 

Presenter
Presentation Notes
We’re now going to watch another clip from the same lesson. The class has already determined the probability of getting each of the numbers or combinations of them, if the spinner is spun once. Now the teacher launches a more complex task: what is the probability of getting a 1, if the spinner is spun twice. 



Mauricio: Independent Events: Video

Presenter
Presentation Notes
Mauricio: The last thing I’m going to expect you to be able to handle on our quiz Tuesday, the last bit of new material, and we’ve done it a little bit, so I want to formalize it, is dealing with successive events, things that have to happen a row, in succession, one after the other.  So let’s say I am going to spin this spinner twice like Sami said.  What is the probability that I spin a 1 and then another 1?
 
Student: 50/50.
 
Mauricio: How often should I expect to get a 1 two times in a row?
 
Student: Oh, wait. It’d be 25% and then 25%.
 
Mauricio: Talk to me, talk to me about your thinking, Chai.
 
Chai: Because it doesn’t matter.  Like if you spin a 1 and then like you spin another 1, like what you get first doesn’t matter, it’s still just spinning it.  It’s random.
 
Mauricio: Okay, so what I hear him saying is that each spin is independent of the other.  It doesn’t affect the next thing that happens.  I agree with that, so…  
 
Student: So it’d be 25% for both of them because it doesn’t matter what the first one was.
 
Mauricio: So it would be ¼ths of the time I should expect to get two in a row?
 
Student: Well, no.
 
Mauricio: Let me extend your thinking.  According to that then, I should expect to get ten 1s in a row, ¼ of the time?
 
Student: Never mind.
 
Mauricio: Does that sound less believable?
 
Student: Yes.
 
Mauricio: He’s right about the independent.  One spin does not depend on the other one.





How would you score this clip for:

• Remediating student errors and difficulties
• Responding to student mathematical productions in 
instruction
• Overall Working with Students and Mathematics

• 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.




Mauricio: Independent Events: Answers

• Remediating student errors and difficulties: 3
▫ the remediation is both conceptual and extended: teacher elicits 
student thinking, asks questions to clarify ideas, provides a 
counter‐example to challenge a student’s misconception: 
“Should I expect to get 10 one’s in a row ¼ of a time?”

• Responding to student mathematical productions in 
instruction: 3
▫ “What I hear him say is that each spin is independent of the 
other “ and Chai’s idea

• Overall: 3

Presenter
Presentation Notes
As in the previous clip, this clip is based on a not-quite-right premise: what determines probability is the interior angle of the regions, not their area. However, this is mostly irrelevant to this clip: the class has already determined (correctly, though from faulty premise) the probability of getting a 1; and now they’re discussing what happens if you have two independent events of the same probability.  

Having clarified that, let’s consider how we score this clip: 

We assign a 3 for remediating student difficulties: here, the difficulty had to do with determining the probability of two events, as opposed to a single event: spinning the spinner twice. Chai’s contribution is telling about this error: Chai incorrectly argues that the chance of landing on 1 if you spin the spinner twice is 25%. The teacher’s remediation is  both conceptual and extended: he elicits other students’ ideas, he asks questions to clarify ideas, he parses Chai’s contribution and identifies what part is correct –that the events are independent– and what part is incorrect – that the probability of spinning a 1 if the spinner is spun twice is equal to the probability of the spinner landing on 1, if the spinner is spun only once. To challenge this misconception, he then provides a counter-example: would the probability of landing on 1 still be 25% if we spun the spinner ten times?

We argue that the clip also deserves a 3 for responding to students’ mathematical productions: here, we count Chai’s incorrect contribution as a production, because it has what we call “mathematical substance”: it can be used to develop the key mathematical ideas of the lesson. The teacher does not ignore the contribution: instead, he builds on it quite extensively. First, he uses it to emphasize a key idea in the lesson: when two or more events are independent. He also uses the contribution to challenge a common student misconception, which is exemplified in Chai’s thinking. Even the clip is quite short, we see the teacher systematically and at length weaving a student idea in the lesson—which is why we give this clip a high.

Because the teacher does a very good job both in terms of remediating a student misconception and in terms of responding to students’ mathematical productions, we assign this clip a 3 for overall working with students and mathematics.



Please move on to the Working with 
Students and Mathematics practice 
module. 

Working with Students and Mathematics

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 Working with Students and Mathematics practice module. 
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