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Important Note:

We decided not to make any changes to the coding manual to codes after their reliability
had been established. However, as a result of ongoing quality control checks it became
necessary to clarify some existing codes.

These additions or clarifications to existing codes have been placed in the coding manual at

the relevant places. For easy identification they are marked by a box and contain the actual
date of the addition. Within the box the changes are bolded.
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INTRODUCTION: CODING SYSTEM OVERVIEW

Code Types

We use two types of codes: coverage and occurrence codes.

Coverage codes are used to code a lesson, or a defined portion of a lesson, in its entirety.
All coverage codes have at least 2 mutually exclusive and exhaustive options. Only one of
these options can be applied to any defined period of time. The option will always have an
in-point and an out-point.

Occurrence codes are codes that are marked anytime they occur (i.e., their definition is
met) within a lesson. An occurrence code may be found several times within one lesson,
or it may never occur within a particular lesson. We want to know: 1) how many times the
code occurred within a particular lesson, and 2) where the code occurred within a
particular lesson.

Examples of Coverage Codes

If you wanted to code a 24-hour period of your life in its entirety, you could do so with
coverage codes. At the broadest level, you might choose to code whether you were asleep
or awake. These are mutually exclusive and exhaustive codes. You have to be either one
or the other. You could subdivide the “asleep” and “awake” segments with other, mutually
exclusive and exhaustive codes. See the following illustration:

24 Hours
in My Life
Asleep Awake
Dreaming Not Dreaming Exercising ~ Not Exercising

l

Warming Up Working Out Cooling Down
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Some Observations:

+ It may have occurred to you that the distinction between “asleep” and “awake”
isn’t always clear. How do you code the period of time during which you doze off?
How do you code the period of time spent between hitting the snooze button and
being wide awake? In order to ensure that you (and other coders) code these
instances consistently (or reliably), you would need to come up with rules for
deciding what makes a case fall into one category versus another. These rules can
be arbitrary. For instance, you may decide that when your eyes have been open for
10 consecutive seconds, you are awake. Your “awake” segment would start when
your eyes opened at the beginning of the 10 seconds. Much of this manual will
provide you with rules for making coding decisions.

* You may have also noticed that the hierarchy of coverage codes is heavily
influenced by the topic that interests you. If you created the illustration above and
showed it to someone who knew nothing about what you wanted to study, that
person could deduce several things:

1. You feel that a 24-hour period is an important unit of analysis.

2. You feel that wakefulness is an important distinction; it differentiates, in
some important way, the manner in which you spend your time. It might
also mean that the period of time in which you’re interested doesn’t include
time spent sleeping. Creating the “asleep-awake” distinction will help you
to later focus on segments of wakefulness.

3. You’re interested in exercising. You also see the time you spend
exercising or not exercising as an important distinction.

Examples of Occurrence Codes

There may be things that happen in your day that cannot be coded with “coverage
codes,” but are interesting to capture nonetheless. They may be brief happenings — or
occurrences. For instance, you might be interested in the moments that you wipe the sweat
from your brow or reach for your water bottle. You might have particular hypotheses
about when these events are likely to occur. (For example, you might expect these
particular occurrences to be more frequent while “awake” than while “asleep” and more
frequent during “working out” than during “warming up.”) To code these occurrences,
you would need to identify the event (e.g., “wipe brow” or WB), the numerical order of the
event that day (e.g., WB#3), and the times at which the event started and stopped.
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Chapter 1. PASS 1: BEGINNING & END OF LESSON +
CLASSROOM INTERACTION

The first pass is designed to provide the coder with an overview of the lesson. The
lesson features to be marked are at the most general level.

1.1 Time of the Lesson (LES)
1.1.1 Marking the Beginning of the Lesson

The code “time of lesson” is to be coded as an occurrence code. The in-point is the
beginning of the lesson and the out-point is the end of the lesson.

The beginning of lesson is marked by the first “public talk” of the teacher that requires all
students' attention, e.g. the teacher saying," OK, now we will begin ...,"Good morning
...,"Today we will study ...", Please be quiet, so we can begin ...", or "Take out your
homework ...”. At this point, a good student in class would recognize the lesson as
beginning and would pay attention.

“Public talk” is intended for the entire class. (The talk may or may not be related to
mathematics.) This implies that all (or most) of the students should be in the classroom
when the class begins.

Notes:
If materials belonging to the mathematics class are passed out more than one minute prior
to any public statement by the teacher, then the lesson begins at the start of this activity.

If students start working independently without any public statement from the teacher, the
lesson begins when the bell rings or, if there is no bell, when the majority of students are
working.

If it seems obvious that the lesson began prior to the start of the video footage, check the
student tape to find the exact time. If the exact time cannot be found on the student tape
then mark the first in-time of the video footage as the beginning of the lesson.

Examples:

FT-CZ-021 00:16
M-HK-096 00:19
Z-FT-NL-0047 00:57
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1.1.2 Marking the End of the Lesson

The end of lesson is marked by the last public talk of the teacher that requires all students'
attention, e.g. "That's it for today ...", "We’ll take a break now ...", "Have a good day ...”.
At this point a good student in class would recognize the lesson as ending.

“Public talk” is intended for the entire class. (The talk may or may not be related to
mathematics.) This implies that all (or most) of the students should be in the classroom
when the class ends.

Note:

If students are working independently and the teacher doesn't close the lesson with a public
statement, the lesson ends when the bell rings or, if there is no bell, when the majority of
students pack up their mathematics materials or leave the classroom.

Examples:

FT-CZ-020 45:10
M-HK-096 33:08
Z-FT-NL-0047 43:32

1.2 Patterns of Public/Private Classroom Interaction (CI)

Patterns of Public/Private Classroom Interaction (CI) is a coverage code. That is, all
points in the lesson must be coded as one of the following five, mutually exclusive
categories. Mark a change in public/private interaction regardless of any change in any
other dimension. (Note: The classroom talk needn’t be math-relevant.)

In general, there are three categories of Classroom Interaction (CI) patterns:
Entirely Public Interaction (1.2.1)
Mixed (Public and Private) Interaction (1.2.2)
Entirely Private Interaction (1.2.3)

Within the “mixed” category, there are 3 types of interaction patterns:
Public Information Provided by Teacher, Optional for Student Use (1.2.2.1)
Public Information Provided by Student, Optional for Student Use (1.2.2.2)
Mixed Private and Public Work, Not Optional (1.2.2.3)

Code a shift in CI patterns only if another pattern lasts for more than one minute.
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However at the opening and closing of a lesson there is no minimum time
requirement. That is, at the beginning or end of a lesson there may be a CI pattern that
lasts less than one minute. These segments should be coded without regard to their length.

Some General Tips: Sometimes you may not be sure whether a CI pattern really lasts for
1 full minute based solely on the time codes from the lesson transcript. In these close
cases, it will be necessary to refer the video and take note of the exact in and out points of
the segment.

Sometimes it is difficult to decide which of the public/private patterns should be coded. If
this is the case, check first if a teacher’s announcement can help to make a decision. If not,
revert to the student tape for clarification.

1.2.1 Entirely Public Interaction

1.2.1.1 Type 1: Public Interaction (CI 1)

There is public dialog directed by the teacher or one or more students. Students’
participation may, however, be minimal. Dialog may or may not be accompanied by
written information. (When public written information is evident, it is usually provided by
the teacher and is in the form of explanations on the chalkboard or overhead projector.
When private written information is evident, it is usually in the form of students’ notes.)
The intent is that all students participate or listen (i.e., not optional). There may be brief
periods (i.e., less than 1 minute) of private work during this time, as when the teacher asks
Ss to complete a small task. If the private work time lasts for more than one minute, then
code the private work time as CI 5 (Private Work) or CI 2 (Public Information Provided by
Teacher, Optional for Student Use — to be described in 1.2.3.1). Otherwise, continue to
code the segment as public.

Examples:

FT-CZ-021  00:16-01:35

FT-CZ-021 34:36-36:36

M-HK-029  3:03-4:22

M-US-001 8:03-9:49 (no public, written information (15 minute)

M-SW-065  25:16-27:34
1.2.2 Mixed (Public and Private) Interaction

1.2.2.1 Type 2: Public Information Provided by Teacher, Optional for Student
Use (CI2)

The teacher presents information publicly, in either verbal or written form. Students may
choose whether to attend to it. If students choose not to attend, they instead work on an
assignment privately. (That assignment may be the same as or different from the one
presented publicly.)
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Note:
The teacher must clearly signal that student attention is optional.

Examples:

M-NL-011 00:42,01:10

Z-FT-NL-0049 38:50-40:05-40:37 (assistance to an individual, given on BB)
Z-FT-NL-0049 35:08-37:04 (verbal instructions @ 35:26, 36:45, 36:48)

1.2.2.2 Type 3: Public Information Provided by Student, Optional for Student
Use (CI 3)

A student presents information publicly in written form. There may be a verbal interaction
between the student and the teacher about the written work (and there may even be input
from the seated students). Other students may choose whether to attend to the written
information. This pattern normally occurs when all students (both at the board and at their
seats) are working on the same assignment and the teacher is assessing the understanding
of the student at the board.

Note:

If a student is working behind the board and their work is not "publicly available" to the
class, code as Type 5.

Examples:
M-CZ-007 8:29-9:11
FT-CZ-021 1:32-3:06

Addition/Clarification to the coding manual: 1.2.2.2 CI Pattern TYPE 3: Public
Information Provided by Student, Optional for Student.

03/01/2000

A student or a small group of students presents information publicly, in written form. The
seated students may choose whether to attend to the written information provided. When

the student(s) at the board is/are no longer actively presenting information in written
form (i.e., when the students return to their seats), it is no longer CI3.

CI3 can appear in (at least) two ways. (1) There may be verbal interaction between the
student(s) at the board and the teacher about the written work and there may even be input
from the seated students. (2) Students might present written information in silence
without the teacher commenting, as when the teacher asks some students to write
their solutions on the board while other students continue to work on the assignment.
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Example of CI3 = CI5: M-HK-049 (CI3: 25:52 - 29:15; CI5: 29:15 - 31:11)

1.2.2.3 Type 4: Mixed Private and Public Work, Not Optional (CI 4)

The teacher divides the class into groups. Some students are assigned to work privately on
problems, while the rest of the class works publicly with the teacher.

Note:
This pattern is rare.

1.2.3 Entirely Private Interaction
1.2.3.1 Type 5: Private Work (CI 5)

All students work at their seats. Students may discuss problems with one another. The
teacher may assist individual students or small groups of students, either verbally or both
verbally and in writing. The teacher may also speak publicly to the class. If the public talk
lasts for more than one minute, then code it as either CI 1 (Public Interaction Between the
Teacher and Student(s)) or CI 2 (Public Information Provided by Teacher, Optional for
Student Use). Otherwise, continue to code as private work.

Examples:

M-US-002 28:33-34:15

M-US-001 00:17-00:45

M-NL-012 38:05 —38:40 (public announcement during private work)
FT-SW-065 34:48-36:18
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1.3 Pass 1 Coder Protocol

= Print the lesson transcript

=  Watch the lesson to get a general feel
= Code the in- and out-points of the Lesson [LES]
= Code the Classroom Interaction [CI] patterns

1.4 Pass 1 Transcript Marking

= Draw all LINES in the first column (left of the time codes)
= Use the following symbols for marking pass 1
= Write in or circle the exact time of each shift in the text

\%

Draw a line with an arrow pointing down at the
beginning of the lesson

Draw a line with an arrow pointing up at the
end of the lesson

CI L

CI 5

Draw a line during the time of the segment and
indicate the type of Classroom Interaction next
to the line. Draw a small line on the line to
mark a shift in types.

Also put a double slash // at the exact point in
the text.

should be at least one minute apart .

The label uses for each segment must be either CI 1, CI 2, CI 3, CI 4, or CI 5
The codes to be applied in Pass 1 are:

LES Lesson Length of the entire lesson
CI Classroom Public and private classroom interaction
Interaction types

1 = Public

2 = Public by Teacher, Optional
3 = Public by Student, Optional
4 = Mix, Not Optional

5 = Private

The line in column one should have no gap from beginning to end, and all time marks
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1.5 How to print the lesson transcript

= QOpen the Lesson

= Select PRINT from the FILE menu

= Choose Transcript Report 1 in the REPORT NAME window.

= Highlight the unit’s transcript ( the lesson number) to be printed , and click PRINT

=  Click OK in the Laser writer 8 page set up

* In the next window, under GENERAL =» select LAYOUT =» 2 pages per paper
(select the setting with page 1 on the left and page 2 on the right)

* To staple the transcript, go back to the LAYOUT =» choose PRINTER SPECIFIC
OPTIONS => stapler=>» click PRINT

1.6 Where to find the Additional Materials for a lesson

(Additional materials include: textbook pages, worksheets, overheads used in the
lesson, etc.)

36. Make sure you are connected to the Lesson Lab Drive (Chooser - Apple Share - Main

Server - Lesson Lab Drive)
37. Select LLI Directory
38. Select Public Documents
39. Select Scanned Materials
40. Select Add Mats
41. Select Math AM
42. Double click on the lesson
43. Click OK on the screen saying the lesson is locked
44. Chose Acrobat Exchange to open the lesson
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Chapter 2. PASS 2: CONTENT ACTIVITY CODES

During the second pass we will code the Content Activity in the lesson. This coverage
code will segment the lesson exhaustively.

The 13 content activity categories are:

Non-mathematical/Off Topic (NM)
Mathematics Organization/Management (MO)
Independent Problem (IP)

Answered Only Problem (AO)

Concurrent Problem Set-Up (CPSU)
Concurrent Problem Seat Work (CPSW)
Concurrent Problem Class Work (CPCW)
Concurrent Problem Mixed Activity (CPM)
Interruption Type: Independent Problem (ITIP)
Interruption Type: Problem Piece (ITPP)
Non-Problem (NP)

Break (BK)

Technical Problem (TP)

Everything you need to know about these categories you will find on the following pages.
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This diagram displays the conceptual links between the content activity categories:

Content Activity Code
Conceptual Overview

/ \

Non-Mathematical/ Mathematics Mathematical Work
Off-Topic Organization/
(NM) Management
(MO)
Non-Problem Segment Problem
Answered Only Independent Problem Concurrent Problem
Problem (IP) (CP)
(AO) / \ / \
Problem: Without !P te:uption m::?l:" tions
Segment Within Interruptions I!:jp : d : pk d-
(not marked: ndependent (not marked;
’ Problem Conceptual only)
Conceptual only) (ITIP)
Complete Problem
Problem Piece
(ITIP) (ITPP)
— _

Set-Up  Seatwork Classwork Mixed
(CPSU) (CPSW) (CPCW)  (CPM)

2.1 What Are Non-Mathematical/Off-Topic Segments? (NM)

Definition:

Non-mathematical/Off-Topic Segments (NM) contain no mathematical content.
They offer no opportunities for students to learn mathematics. Non-mathematics
segments must last at least 30 seconds in order to be coded as such.

Examples:

= Announcements by the teacher about school activities (e.g., field trips, vacation days).

= Interruptions by someone outside of the class requesting the teacher’s attention (e.g., a
student entering the room to collect the lunch count, a question of the teacher over the

public address system).

= Following the bell at the beginning of the lesson, interactions between Ss or T/Ss that
precede any mathematical work or organization. For example, the teacher taking roll.
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= Discussions by the teacher of non-mathematical events (e.g., the music concert the
night before).

= Disciplinary actions by the teacher in response to students’ misbehavior.

* At the beginning and end of lessons, the appropriate content activity category should
be applied, without any time constraints. However, where a NM segment is less than
30 seconds it should be merged with the following segment in the case of the beginning
of the lesson, or the preceding segment at the end of the lesson. For example, the
lesson may begin: "Good morning class. Let's start. First we will solve the following
problem together". The NM (in italics) is less than 30 seconds, so it would be merged
with the next segment (in this case a problem segment).

M-HK-030 43:23-47:19
FT-AU-04 2:43-4:32
Z-FT-NL-0048 1:11-1:40
M-CZ-026 2:10-3:37

2.2 What Are Mathematics Organization/Management Segments? (MO)

Definition:

Mathematics organization/management segments (MO) include references to
mathematics (e.g., mathematics tools, resources, homework, tests), but do not contain
mathematical content. As soon as any content is presented or the teacher begins to
assign problems, it will NOT be coded as MO.

MO segments must last at least 30 seconds in order to be coded as such.

Note: MO segments that form the opening and closing of a lesson (the first or last
segments coded) needn’t meet the minimum time requirement. Code them no matter how
short the segments are.

Examples of segments to be coded as MO:
* General organizational description of a future test or a quiz (e.g., “The test you are
taking tomorrow will take the full class period....”).

* Description of the grading policy on the test or quiz recently completed (e.g., “90% and
higher was an A””). The comments are limited to general issues regarding testing and
grading, not issues specific to a problem.

* The teacher and/or students passing out a worksheet that is not the next activity.
M-HK-050  30:12-32:00

M-US-002  16:16-17:56
M-US-011  2:39-3:34
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Exception: (Segment not to be coded as MO)

» Ifthe teacher discusses a lesson agenda/goal that includes mathematical content, this
will not be coded as MO. (Instead code this as a Non-Problem segment (NP); see
Section 2.16). An example would be the teacher describing the organization of the
lesson in mathematical terms: “Today we will be studying systems of linear equations,
but first we will review solving individual equations and then we will...”

2.3 General Definition of a Problem

Definition:

Problems contain an explicit or implicit Problem Statement (PS, Section 2.4.1) that
includes an unknown aspect, something that must be determined by applying a
mathematical operation (Section 2.5), and they contain a Target Result (TR, Section
2.4.2). When a solution is checked, this is considered part of the problem (Section
2.8).

2.4 Finding Problem Statements (PS) and Target Results (TR)

Mathematical problems have implicit or explicit Problem Statements (PS) as well as
Target Results (TR). In order to code a problem, we first need to identify the PS and the
TR.

2.4.1 What is a Problem Statement (PS)?

The Problem Statement (PS) describes the task to be completed. It may be verbal or
written. The answer to the PS is the Target Result (TR).

Sometimes the PS is incomplete but clearly implied. In these cases the intention to solve a
particular problem must appear to be known to students. For example, the students may
have just worked on several very similar problems in the lesson (see M-US-004 example
below).

The teacher may indicate a problem by referring to a particular textbook page and number
(e.g., “Please solve problem #2 on page 18.”) or indicate a problem on a worksheet (e.g.,
“Do the fifth problem.”). In this case the announcement counts as the PS. Furthermore, a
spoken PS can be an abbreviated, less specific, or incomplete version of a written problem.

Examples of some Problem Statements:

¢ “Solve the linear equation”
¢ “Which of the following numbers is bigger?”
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¢+ “We’re gonna shingle the roof” (implied: How much will it cost, including
tax?) [M-US-004]

Note:
General goal statements or topic announcements do not have TRs. PSs have particular
TRs.

2.4.2 What is a Target Result (TR)?

The Target Result (TR) is the answer or solution to the Problem Statement (PS) obtained
by applying the relevant operations. Mark the first complete and accurate public
presentation of the solution.

The TR may be a number, an algebraic expression, a geometric object, a strategy for
solving problems, and even the creation of a new problem. The teacher, the students, or
both, may work out the solution to the problem.

The TR may be explained, corrected, further elaborated, or checked. This type of
continued discussion about the TR will be included as part of the problem.

Not all problems in a lesson will be worked through to their TRs.
2.4.3 Determining How Many Problems to Code

A Problem Statement (PS) may ask for one Target Result (TR) (e.g., solve the equation for
x) or it may ask for several TRs (e.g., using the two given points create an equation, fill in
a value table and graph the function). Because the number of TRs is generally used to
determine the number of problems coded, sometimes it might be difficult to reliably decide
how many problems there actually are.

The decision tree below is designed to help you make reliable decisions about how many

problems to code. “Interdependent” means that one of the requested TRs MIGHT BE
USED to get to a second TR.
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Initial Problem Statement
Are there multiple TRs requested?

T

Yes, there are multiple TRs requested.
Are the TRs interdependent?

1 problem / \

A

No, only 1 TR is requested

No, the TRs are independent Yes, the TRs are interdependent.

Are there really multiple problems,
or just multiple correct solutions?

1 problem
B

Single problem with Multiple problems
multiple correct solutions
Is a specific number

of TRs requested?

> 1 problem
/ \ C
No. Yes.
1 problem # of problems equals
E # of TRs requested
D

A. Examples of Problem Statements with a single Target Result (ONE problem):
* Find x in the equation 3x -5 =10
= Find the area of the parallelogram with a base of 8 cm and a height of 4 cm.

B. Examples of Problem Statements asking for multiple, interdependent Target Results
(ONE problem):
= In the triangle below, find x and usex to find y:

X y

70
= Make a value table and graph the equation: 3x =2y — 1

C. Example of a Problem Statement asking for multiple, independent Target Results
(MULTIPLE problems):
= Solve the following equations:

a) 3x+1=28

b) x-7=42 (= 2 problems)
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= Given the following equation: 3x =2y —1
a. Make a table using the format
x Jo[1]2]3
y LT
b. Graph (= 2 problems)

D. Examples of single problems with multiple correct solutions and a specific number of

Target Results requested (# of problems = # of independent TRs requested):

= Name two triangles that can be used to tessellate triangle QRS, give the lengths of their
sides and explain why they can be used to tessellate (2 independent TRs, therefore 2
problems -- each with 3 interdependent TRs).

= Name 3 decimal numbers between 11.8 and 11.9 (= 3 problems)

E. Examples of single problems with multiple correct solutions and the number of Target
Results unspecified (ONE problem):

* Name a triangle that can be used to tessellate triangle QRS, and give its perimeter.

* Name some decimal numbers between 11.8 and 11.9

Note:

* For problems on worksheets, the above decision tree will also be applied. Worksheet
problems often contain "subproblems" -- such as #1a,b,c. Each subproblem is
considered a new “initial problem statement.”

Example:

A wall in the city has two advertising posters on it. A tax of 75 guilders must be
paid to the city per dm”. Therefore, we must know the surface area of the posters.

= (Calculate the surface area of the two posters.
=  What is the tax due to the city on the first poster?
=  What is the tax due to the city on the second poster?
(a = 2 problems, b = I problem; ¢ = I problem)

2.5 What is a mathematical operation?

Mathematical problems must have at least one mathematical operation.
A mathematical operation could be:

1) a procedure applied to:

* numbers

* variables

» algebraic expressions

* geometric objects

* ageometric construction

* agraph or map
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2) a method of mathematizing a real-world situation:
. measuring objects
. manipulating symbols

Addition to the coding manual: 2.5 What is a Mathematical Operation?

3/2/00
A mathematical operation could be:

2) a method of mathematizing a real-world situation:

measuring objects
manipulating symbols
applying statistical concepts

Types of operations include:
adding, subtracting, multiplying, dividing, squaring, etc.
combining like terms
combining exponents
factoring
simplifying
expanding
manipulating equations
changing representation form (e.g., writing a story problem as an equation)
solving equations
substituting numbers for variables
plotting graphs
reading graphs
applying formulas, rules or theorems
applying tools for measuring angles
estimating measurements
rounding off numbers
rotating, reflecting, constructing angles, lines and curves
drawing charts
proving identities
comparing solution strategies

identifying real life applications of a formula
interpreting a complex mathematical figure

Note: Labeling a figure is not an operation, however manipulating a label or symbol to
generate a new result is an operation.

Mathematical problems require mathematical thought. Although the amount or depth of
thought may be relatively small, the problem must make some demands on students’
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thought by requiring that students recognize the mathematical objects that must be acted on
and then apply the mathematical operation(s) to obtain the result.

Example:
FT-AU-04  18:32-22:05

2.6 Distinguishing Problems from Steps

Many mathematical problems require one or more "steps" to reach the solution. Steps, by
themselves WITHIN a problem, do NOT count as separate mathematical problems. A step
is a mathematical operation that occurs between the Problem Statement (PS) and the
Target Result (TR). A step is used to reach the TR.

Sometimes it may be difficult to determine if an operation (or set of operations) qualifies
as a step or as a new problem. Look to see if there is a larger Problem Statement (said or
clearly implied). If so, then the operation(s) are steps.

Example of steps:

We are going to graph the following function -- 3X+Y=12 (Problem Statement)
First we need to make a table to determine some coordinates (Steps)
Now let’s plot the points and make the graph (Target Result)

2.7 Examples and Special Cases
Examples of problems include:

* Adding simple whole numbers (e.g., 3 + 5) is NOT a problem, but adding simple
fractions is a problem (because, for some eighth graders, fractions are mathematical
objects that require some recognition/analysis but small whole numbers are, by this
time, routine).

* Counting how many of five circles are shaded is NOT a problem, but counting the
number of terms in an algebraic expression is a problem (because, for some eighth
graders, algebraic terms require recognition/analysis but shaded circles do not).

* Recalling the convention for labeling a single angle is NOT a problem, but
manipulating labels to generate new ways of naming an angle is a problem.

Example:
FT-AU-04  8:47-14:45

Special Cases To Be Coded as Problems:

* Teaching how to translate a mathematics operation onto a calculator/computer counts
as a problem, regardless of the difficulty level.
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Examples:
Use your calculator to find the square root of 100.

Use your calculator to add 3 and 5.

However, where a calculator/computer is clearly being used as a tool to complete a step
towards the solution of a problem (e.g., to determine the value of cosine 0, or to convert a
decimal number into degrees with seconds, as in HK 044) then this “step” is not a problem.

e [fthe TR is a formula, rule, definition, etc., it will ONLY be coded as a problem IF it is
worked on for at least 2 minutes (from the Problem Statement to the Target Result)
and at least 2 operations are applied. If the same operation is repeated, it is counted as
a separate mathematical operation. (We include these extra conditions here to exclude
those cases where the teacher asks students simply to recall a rule or formula from
memory.)

Special Cases NOT To Be Coded as Problems:

Simple questions by the teacher that ask students to “fill in the blank™ with information
that one could expect all eighth-grade students to have over-learned or know by common
sense, or that is suggested so strongly by the question itself that no other answers seem
reasonable, are not problems.

Examples:

= “So what is two and five?”

= “Here are two halves; how many of them are shaded?”

= “Remember, first you combine the x’s and then you combine the...?”

2.8 Checking

Checking will always be coded as part of the problem, even if the check itself meets the
definition of a problem.

Checking means:

= making sure the Target Result (TR) is correct, often by “plugging” the answer into the
original question.

= making sure an alternative solution is incorrect.

* making sure that one solution method yields the same TR as a different solution
method.

In the last case, the teacher/textbook must clearly state (before the problem is worked on)
that the goal of using these 2 solution methods is to check that they yield the same result.
If the goal of checking is not clearly indicated, then use the rule below.
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If the teacher explicitly asks students to work the problem using another strategy than they
have used the first time (and does NOT refer to this as checking), it is coded as a new
problem,; if the teacher asks students to report alternative strategies (or solutions) that they
have already found, this is coded as a continuation of the original problem.

An activity that makes use of students’ solutions (e.g., connecting the dots to make a
picture, when the dots are labeled with successive solutions; M-CZ-016), is considered
checking — and therefore not a problem unto itself.

2.9 How to Identify the In- and Out-Points of Problems

Once we have identified a Problem Statement (PS) and a Target Result (TR), we have to
determine where the problem begins and where it ends. This section will explain where to
mark the in- and out-points of each problem so that the problem will be a meaningful
segment for future analyses.

2.9.1 In-Point of the Problem

We will mark the in-point of a mathematical problem when the problem is first stated or
assigned (whichever comes first).

However, if the teacher explicitly/directly relates the preceding discussion to the
problem, we will include this discussion as part of the problem. In this case the in-point of
the problem will be marked at the beginning of the discussion.

Also, if the immediately preceding activity involves preparing for working-on the problem
by distributing materials, referring to the relevant textbook page or worksheet, displaying
overhead transparencies, rearranging into groups, calling student(s) to the board, and so on,
then the problem will begin with this activity.

If a problem is referred to with the intent of working on it later in the lesson, it will not be
opened when it is first referred to. The problem will instead be opened when it is intended

by the teacher to be worked on.

The "Set-Up" for a group of problems will be included with the first problem of the group.

2.9.2 Out-Point of the Problem

We will mark the out-point of a mathematical problem after a solution has been stated, the
“check” of the solution is completed, or after the discussion around the solution has
finished, whichever comes last.

Teachers may summarize the solution strategy used for the problem after the Target Result
(TR) has been stated. This summary is considered part of that problem. However,
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summary statements that refer to several problems should not be included as part of the
problem. Instead, they should be coded as separate “Non-Problem” segments, as discussed
in Section 2.16.

If the teacher collects students’ papers immediately after the problem is solved or after the
problem has been worked-on, the out-point is marked after this activity is concluded. If
the teacher begins a new segment while collecting papers, the out-point of the problem is
marked at the beginning of the new segment.

For references back to the problem which occur after the TR has been reached (in the
present lesson) AND another activity has started, the coder will have to decide whether or
not the reference should be considered part of the problem.

» Ifthe reference contains an explanation or extended discussion of the solution process
or TR, then it should be coded as part of the problem. In this case, the new activity
will be coded as part of the problem as well.

» Ifthe reference is very brief and just mentions the problem or repeats the TR or a small
step, or it is very far removed from the problem itself, then it should be coded as a
separate, “Non-Problem” segment.

2.9.3 Transition Segments

A transition statement is a statement of less than 20 seconds, between two segments. We
will put the transition statement into the succeeding segment (the second of the two
segments). Therefore, the end-point of the first segment will be marked before the
transition statement, and the in-point of the second segment will be marked at the
beginning of the transition statement.

2.10 What are Answered Only Problems (AQO)?

Definition: Answered Only (AO) problems are problems completed before the present
lesson (and not worked on during the present lesson). Answers are shared either verbally
or in written form. AO problems have NO public discussion of a solution strategy, and
NO private working on time.

Examples:
* The teacher gives answers to homework verbally, on the chalkboard, or on a
handout.
* The teacher gives answers to a test/quiz verbally, on the chalkboard, or on a
handout.

* The teacher provides solution strategies in written form only (there is no
discussion) (e.g., the teacher provides a hand-out with the steps students should
have used to solve the equation).

* M-US-002  6:50-8:31
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Notes:

* If anything more than answers are discussed -- for example, if there is any public
discussion of solution strategies -- the problem is coded as an Independent Problem
(IP, see Section 2.11 below).

* AO problems should be lettered consecutively.

* Sometimes the class goes through a series of AO problems, but they then decide to
work out or have a lengthy discussion about one of the problems. If the class
returns to work on an AO that has already been opened and closed, that problem
will be coded twice: first as an AO problem, and later as an Independent Problem
(IP).

AOa AOb AOc IP 1 AOd
32 +x=6 x> +3x=8 X>+2x=7 | x*+3x=8 x> +x*=8

—

2.11 What are Independent Problems (IP)?

Definition: Independent Problems (IPs) are problems on which the teacher expects
students to spend time during the present lesson. They are worked-on by themselves. The
exact time the whole class spends working on the particular problem is known.

IPs may be worked on entirely publicly or they may contain a private working on phase.
IPs should be numbered consecutively, together with Concurrent Problems (CPs; Pass 3).

Examples:
FT-AU-03 12:10-14:11
FT-SW-065 9:11-13:41

Special Cases:

* If problems are initially introduced as a group (e.g., a poster, worksheet, or textbook),
but are then worked on one by one they will be coded as IPs since the time devoted to
each single problem is known. The in-point of the first IP will be when the group of
problems is first set-up or assigned.

* For a problem that has been completed prior to the lesson, if there is any public
discussion of solution strategies, the problem is coded as an IP.

2.12 What are Concurrent Problems (CP)?

Definition: Concurrent Problems (CPs) are those problems that share some private
working on time (CI 2, CI 3, CI 4, or CI 5). During that private time it is not known on
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which problems students are working. Thus, the exact time spent working on each of the
CPs is unknown.

Note:
Problems that are completely public (CI 1) cannot be coded as CPs.

2.13 What are Concurrent Problem Phases?

Concurrent Problems (CPs) cannot serve as activity segments in this coding system.
Instead, use the following four CP phases as content activity segments:

Concurrent Problem Set-Up (CPSU)

Concurrent problem Seat Work (CPSW)

Concurrent Problem Class Work (CPCW)

Concurrent Problem Mixed Activity (CPM)

Note:
If there are any CPs open there should always be a CP phase coded.

2.13.1 Concurrent Problem Set-up (CPSU)

Definition: CP Set-Up (CPSU) is a segment during which the teacher assigns multiple
problems. To qualify as a CPSU segment, during the activity that immediately follows
students must work on the assigned problems. If any other activity (e.g., checking
homework, reviewing from a previous lesson) occurs between the initial assignment of
CPs and the working-on segment, then the initial assignment of problems is NOT coded as
a CPSU phase. In this case the CPSU phase would be the reassignment of the problems
immediately preceding the working-on segment.

The in-point of the CPSU is signaled by any of the following markers:
* The first problem of the set of problems is stated.
* The teacher passes out worksheets or asks a student(s) to pass out worksheets.
* The teacher asks students to look at worksheets they already have from a previous
lesson or to open their textbooks to a particular page.
* The teacher indicates group work or working with a partner.
* The teacher passes out other materials or asks students to distribute materials.

Below are three possible scenarios of CPSU segments:

Scenario 1: The teacher assigns three CPs to be worked on in Seatwork. (This is the most
simple/ straightforward case).

CP Set-Up (CPSU) CP Seatwork (CPSW)

CP1

CP2

CP3
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It may occur that teacher and students work out example problems to their completion
during the CPSU segment. Two different scenarios can be distinguished:

Scenario 2: The teacher assigns three CPs and does one example problem that does not
belong to the group of CPs assigned during the CPSU phase. We will call the example
problem an IP/ITIP. The numbering of the problems is as follows: CP1-3 and IP4.

CPSU CPSW
CPI
CP2
CP3
ITIP
1P4

Scenario 3: The teacher assigns three CPs and does one of the CPs as an example problem
during the CPSU phase. In this case the example problem is no longer a CP but an
ITIP/IP. The numbering of the problems is as follows: CP1-2 and IP3.

CPSU CPSW
CP1
CP2
ITIP
IP3
Notes:

= Remember, problems that are assigned with the explicit intent to be solved at a later
time during the lesson will not be opened when they are first referenced to.

= [fthe students have already started working on the assigned CPs and the teacher then
decides to solve one of the problems together as a whole class we code the CP Phase as
CPCW. That problem is NOT an ITIP/IP but a CP.

= Problems that are part of an assigned set of CPs but that have been solved to
completion prior, will be subtracted from the total number of assigned problems.

The out-point of the CPSU segment is coded 1) after the last CP is presented and students
may start working (see Scenarios 1 and 2 below), or 2) the first operation is requested (see
Scenario 3 below).

Notes:

* For all CPs assigned during the present lesson, code a CPSU phase. Only if there is
no assignment of CPs in the present lesson (for example, students know how to
proceed without instruction -- in classrooms with totally individualized learning,
weekly work plans, or warm-up problems written on the board), can a CPSU phase
be missing.

» Ifadditional CPs are assigned during CPSW, code another CPSU Phase.
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This segment includes the period of time spent passing out worksheets and
continues until the teacher has passed out worksheets to all students.

If the teacher gives instructions or hints before students have begun working, this is
part of the Set-Up. But, if any problem is worked out to its TR, it is an IP/ITIP
(Section 2.14) as described above.

If the teacher gives instructions or hints affer students have begun working, this is
not part of the Set-Up. It will either be coded as Seatwork or Classwork (to be
described below).

In some lessons, the teacher may set-up some CPs and then have the students work
on them privately. After they have already started working privately, the teacher
may additionally set-up more problems. In this case, there would be a CPSU
segment, followed by a CPSW segment, and then another CPSU segment.

Examples:

M-NL-008  24:50-25:13
M-US-050  32:04-33:03
M-HK-087  36:31-37:03

(These are the same scenarios shown in Section 3.1.)

Scenario 1

CPSU

“PSW CPCW

_P1

P2

_P3

P4

Scenario 2

CPSU

CPSW CPSU CPSW CPCW

CP1

CP2

CP3

CP4

Scenario 3

CPSU

| CPSW | CPSU CPSW CPCW

CP1

| CP2

2.13.2 CP Seatwork (CPSW)

Definition: CP Seatwork (CPSW) is the segment when students actively work on
concurrent problems (CPs) at their seats (privately). They may work individually, in
pairs, or in small groups.
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The in-point of the CPSW Segment is when all students start working privately at their
seats. This is often indicated by teachers comments such as: "Start working now," "You
can start now," or physical markers by the teacher such as starting to monitor students’
work, sitting down at the desk, working out constructions or problems on the chalkboard.

The out-point of the CPSW Segment is marked either 1) immediately before students
publicly share the work they completed privately, (indicated by comments such as "Let's
compare results" or "Let's go over the problems together”), or 2) if there is no public
sharing of private work and another segment begins.

Notes:
= [fadditional CPs are assigned during CPSW, code another CPSU Phase.

CPSU CPSW CPSU CPSW CPCW
CP1
CP2

CP3

CP4

=  While most of the class is working at their seats, one or more students may be working
at the chalkboard. This should still be marked as CPSW.

Addition/Clarification to the coding manual: 2.13.2 CP Seatwork (CPSW).

03/03/2000

While most of the class is working at their seats, one or more students may be working
at the chalkboard. This should still be marked as CPSW. This is true even if there is
public talk between the student and the teacher, and even if the student at the
chalkboard reaches a target result.

Example: M-CZ-048, 35:38-41:49

* Normally, there are no time requirements for the CP phases. There is one exception:
The teacher may make brief announcements to the class, as students are working on
problems at their seats. If these announcements last less than one minute, the segment
remains "CP Seatwork" (CPSW). However, if the announcements last more than one
minute, the segment should then shift to "CP Classwork" (CPCW).

* Also, any time the teacher goes over a problem or its TR publicly (even if this lasts less
than one minute), the segment should shift to CP Classwork (CPCW).

* This segment includes the period of time spent collecting worksheets and continues
until the teacher has collected worksheets from all students.
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Examples:

M-NL-008  25:13-48:08
M-US-050  3:03-42:31
M-HK-087  37:03-40:32

2.13.3 CP Classwork (CPCW)

Definition: CP Classwork (CPCW) is the segment when the teacher/students actively
work on or discuss Concurrent Problems (CPs) as a whole class (publicly).

In in-point of the CPCW Segment is when students begin to publicly share work they
completed at their seats. This can be indicated by comments such as, "Let's look at what
you got," or "What about number 12?".

The out-point of the CPCW Segment is when the TR of the last problem of the group has
been stated or the related discussion to that problem or the entire set of problems has
finished and a new segment begins.

Notes:
* There is no minimal time requirement for CPCW.

* In some lessons, the teacher may not go over any CP publicly -- although there may be
some general public discussion about the assignment. This means that the CPs will
close at the end of the CPSW segment. However, a CPCW segment would still follow,
without any CPs open, because the discussion is about some general feature of the
problems (e.g., the teacher may summarize what students should have learned from
working the problems without going over any particular problem.). See the diagram
below.

CPSU CPSW CPCW
<4 CPs open CPs close —p

» This segment includes the period of time spent collecting worksheets and continues
until the teacher has collected worksheets from all students.

Examples:
M-US-050  42:31-47:58
M-HK-087  40:32-42:08
2.13.4 CP Mixed Activity Segment (Seatwork & Classwork) (CPM)
Definition: The teacher explicitly divides the class into groups, and assigns them different

activities. One group works privately at their seats, while at the same time another group
works publicly with the teacher.
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Note:
This situation is rare. It generally overlaps with one of the mixed Classroom Interaction
(CI) patterns. (See Section 1.2.2.)

2.14 What Happens if an Independent Problem (IP) Interrupts Another Problem(s)?

2.14.1 What Happens if an Independent Problem (IP) Interrupts another
Independent Problem (IP)?

Definition: A new Independent Problem (IP) may be started and solved before another IP
is completed. We code both problems as IPs, and number each one consecutively.
However, this means that a period of time will be covered by two activity segments.
Therefore we will also code this period of time (covered by the 2 IPs) as ITIP —
Interruption of Type Independent Problem.

The times marked for the beginning and the end of an ITIP segment should be the same as
the interrupting IP.

Example:
M-US-004  12:32-12:53
Marking ITIPs that interrupt IPs

CIl CI3 CIl

IP1 IP3 | IP4

2.14.2 What Happens if an Independent Problem (IP) Interrupts a Concurrent
Problem Phase?

An Individual Problem (IP) can interrupt a CP Phase (usually the CPSU or CPCW phase).
However, this means that a period of time will be covered by two activity segments.
Therefore we will also code this period of time (covered by the CP Phase and IP codes) as
ITIP — Interruption of Type Independent Problem.
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The times marked for the beginning and the end of an ITIP segment should be the same as
the interrupting IP.

Marking ITIPs that interrupt CP Phases

CIl CI CIl CI5
5

CP SU CP SW CP CW CP
SW

IP 9

ITIP

Addition/Clarification to the coding manual: 2.14 What Happens if an Independent
Problem_(IP) Interrupts Another Problem(s)?

04/10/00

ITIP: The code ITIP was designed to preserve the time spent on a particular problem that
gets interrupted by another problem. As ITIPs can occur within IPs (2.14.1), but also
within CPSU, CPM and CPCW (2.14.2), we need to further specify which of the content
activity segments it interrupts.

ITIP: The original code ITIP describes the case where a problem interrupts another IP.
ITPSU (Interruption of Type Independent Problem To a CPSU): This code describes the
case where a problem interrupts a CPSU.

ITPCW (Interruption of Type Independent Problem To a CPCW): This code describes the
case where a problem interrupts a CPCW.

ITPM (Interruption of Type Independent Problem To a CPCW): This code describes the
case where a problem interrupts a CPM.

2.15 What Happens if a Piece of an Independent Problem (IP) Interrupts Another
Problem(s)?

Definition: Sometimes the class works publicly on one Independent Problem (IP) up to a
certain point without finishing it. The class then starts working publicly on another
Individual Problem (IP) which also remains unfinished. The class then goes back to finish
the first problem and then completes the second. The problems are broken up into different
pieces.

We code both problems as IPs, and number each one consecutively. However, this means
that a period of time will be covered by two activity segments. Therefore we will also
code this period of time (covered by the 2 IP codes) as ITPP — Interruption of Type
Problem Piece.
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The ITPP segment should be the time when the two IPs overlap. See diagram below.

Marking ITPPs
| IP1 \
IP2
ITPP |
Example:

M-HK-031 1:58-19:00

2.16 What is a Non-Problem Segment? (NP)

Definition:

Non-problem segments (NP) contain mathematical information. They do not contain
problems, but may reference problems. NP Segments must last at least 20 seconds.
If a segment seems to fit the definition but is less than 20 seconds, code it as part of
the segment before or after - whichever is most relevant.

NP segments that form the opening and closing of a lesson (the first or last segments
coded) needn’t meet the minimum time requirement. Code them no matter how short the
segment is.

Examples of Non-Problem segments:
e Assignment of homework
* Historical background
* Lesson goal/topic (today or future)
* Meta-cognitive strategies
* Presentation of new information (concepts or resources)
* Real life connection/ application
* Reference to a prior problem (summary or repetition)
* Reference to a future problem
* Review of old information

Notes:

45. NP segments often are brief lectures by the teacher or interactions between the teacher
and students where the questions the teacher asks do not meet the definition of a
problem.

46. NP segments CANNOT interrupt problems. If you see something that looks like a NP
segment, but it occurs within a problem, simply consider it as part of the problem.
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Examples:

Z-FT-NL-0048 29:12-31:12
M-CZ-026 3:55-5:33
M-US-024 13:03-15:07

2.17 What if there is an Official Break in the Lesson? (BK)

Definition: Time during the lesson (or in-between double lessons) that the teacher has
designated as a Break (BK) for students. The in-point of the BK is when the teacher
publicly announces that students may take a break. The out-point of the BK is when the
interaction clearly shifts back into a mathematics lesson.

If the teacher announces that students may have a break, but then an activity takes place
that we would otherwise call "mathematics organization" or "mathematics work", do not
code the period of time as "BK". Instead, use the most appropriate content activity
category.

2.18 What if there are Technical Problems with the Video? (TP)

You may come across a video that has a Technical Problem (TP). For instance, the video
may start late or lack audio. These difficulties may prevent you from making a confident
coding decision. In these cases, use Technical Problem (TP) as a content activity category
to mark the difficult section. The in-point of a TP segment is where the coding difficulty
begins. The out-point is where you have sufficient information to make a coding decision.

2.19 What happens if another Content Coverage Code seems to interrupt an
Independent Problem or Concurrent Problem Phase?

Our coding system ONLY allows for a very specific type of interruption to an Independent
Problem (IP) or Concurrent Problem Phase (CP Phase): Independent Problems (ITIPs) or
Problem Pieces (ITPPs) -- see Sections 2.14 and 2.15. No other content activity category
may interrupt a problem. That is, Non-Mathematics (NM), Mathematics Organization
(MO) and Non-Problem (NP) segments cannot interrupt either IPs or CP phases.
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2.20 Reference Table: Types of Problems

Worked On
Answered Only Independent Problem | Concurrent Problems
Problems (AOs) (IPs) (CPs)

Definition | AO problems are IPs are those problems | CPs are those problems
problems completed that are presented/ that share some private
before the present lesson | worked on by working on time. The
(and not during the themselves. The exact | exact time spent
present lesson). Answers | time spent working on | working on each of the
are shared either verbally | the problem in class is | CPs is unknown.
or in written form. known.

Answered only problems
have NO public discussion
of a solution strategy, and
NO private working on
time.

In-Point The point when the The point when the problem is first stated or
problem is first stated. If | assigned (whichever comes first). If the
the immediately preceding | immediately preceding discussion or activity is
discussion or activity is explicitly/directly related to the problem, we will
explicitly/directly related | include this discussion as part of the problem and
to the problem, we will mark the in-point at the beginning of this
include this discussion as | discussion.
part of the problem and
mark the in-point at the
beginning of this
discussion.

Out-Point | The point when the The point when the solution is stated, the “check”
solution is stated. of the solution is completed, or when the

discussion around the solution has finished,
whichever comes last.
Phases to None None CP Set-Up (CPSU),
Mark CP Seatwork (CPSW),
CP Classwork (CPCW),
CP Mixed Activity
(CPM)

Labeling Consecutive lettering. Consecutive numbering for all worked on

problems.
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2.21 Tips for Coders

To code a problem accurately, you must watch the video. Never rely on the
transcript only. Sometimes, when a teacher/student presents a question, his/her verbal

expression is insufficient.
Example: The teacher is presenting to students the difference between (-3)* and -
3%. However, verbally there is no difference. You can only tell the exact content of
her presentation by looking closely at what the teacher writes on the blackboard.

Textbook Problems

Don’t necessarily follow the labeling of problems in the textbook. Identify problems
by using the definition given in this manual. It may be the case that you must label a
single textbook problem as two problems.

Coding Answered Only Problems (AO)

Sharing homework is a likely place to find AO problems. Be aware that even though
many of the homework problems may be answered only, some could be Independent
Problems (IP) if a discussion about the solution method takes place.

If there is any brief segment (e.g., 20 seconds or less) that is difficult to categorize
based on the content of the segment, code it as part of the segment which follows.

There should only be one Content Activity category marked at any time except for
when an ITIP or ITPP occurs.
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2.22 Pass 2 Coder Protocol

= Divide the lesson into Content Activity categories. Each Content Activity category
must have an in point and an out point.

= For each problem, identify the Problem Statement (PS) and Target Result (TR).

2.23 Pass 2 Transcript Marking

= Mark all of the Content Activity categories in the second column (left of “Speaker”)
= Use the following symbols for marking Pass 2
= Write in or circle the exact time of each shift in the text

NM Draw a vertical line indicating the time of the
segment and write the Content Activity type. Draw a
IP1 horizontal line to indicate shifts between content
activity segments. At each shift, also put a || at the
exact point in the text.
PS1/TRI1 Underline the PS and TR of each IP in the text, and

number them with the same number as their IP.

If a PS is written on the board or overhead (and not
included in the lesson transcript), write it in the
transcript at the appropriate lesson time for easy
future reference).

For problems with interdependent TRs, mark each
one as a portion of the TR. (e.g., If the first problem
(IP1) has 3 TRs then we would label them: TR1-1,
TR1-2, TR1-3)

IP1

ITIP P2

Draw a dashed line to indicate interruptions
(ITTP/ITPP) to IPs and CP Phases.
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Each segment in Pass 2 must be labeled as one of the following:

NM Non Math A non-mathematics or off-topic segment
MO Mathematics | A mathematics organization or
Organization | management segment
AO Answered Problem not worked on in the present
Only Problem | lesson, but the answers are shared
IP Independent | Problem worked on by itself
Problem
CPSU | CP Set-Up A segment in which concurrent problems
are set-up
CPSW | CP Seatwork | A segment in which concurrent problems
are worked on by students individually, in
pairs, or small groups
CPCW | CP Classwork | A segment in which concurrent problems
are worked on or shared publicly, as a class
CPM CP Mixed A segment in which some students work on
Activity concurrent problems privately and some
work publicly
ITIP Interruption: | The segment when an IP overlaps with
Independent another IP or CP Phase.
Problem
ITPP Interruption: | The segment when pieces of 2 IPs overlap.
Problem Piece
NP Non Problem | A segment containing mathematics
information, but not a mathematics
problem
BK Break An official lesson break
TP Technical A technical problem in the videotape
Problem
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Marking Interruptions of Type Problem Piece (ITPPs)

In-point: The point at which the interrupting problem piece starts
Out-point: The out-point of the problem that closed immediately prior.
# of ITPPs: One less than the number of problems (i.e., IPs — 1).

In the figure below, an IP opens and before it closes, 6 other IPs open. Once all 7 IPs have opened, each is discussed in turn and
closed. The resultis 7 IPs and 6 ITPPs — and a complicated situation to mark!

IP1

_ P2 ITPP
§ IP3  ITPP

TFime

___________

; IP6  ITPP

_ IP7 ITPP

—

i
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How do I mark situations like this?
The in- and out-points of each IP are marked. For the first [P, you need to do nothing more. For each of the interrupting IPs, you
must also mark an ITPP. (Therefore, the total number of ITPPs is equal to the total number of problems minus 1.) For each

interrupting IP, start the ITPP when the IP opens. End the ITPP when the immediately prior problem closed. For example, for IP3,
open an ITPP when IP3 opens and close the ITPP when IP2 closes.

How does this solve our need to code TIME spent on problems?
Because we know exactly how much time is spent on each problem, we can’t code these problems as CPs. It may seem
counterintuitive then, that the way we’ve marked these problems doesn’t reflect the actual time spent working on each problem. What

this system will produce is not an accurate time per problem, but an accurate total time for all the problems (and an accurate average
time for each).
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Chapter 3. PASS 3: CONCURRENT PROBLEMS

In Pass 3 we will count and mark Concurrent Problems (CPs).
In addition, at the end of this Pass coders will enter the coded data into vPrism.

3.1 How to count and mark Concurrent Problems (CPs)

Concurrent Problems (CPs) are problems that share some private working on time. The
exact time spent working on each CP is unknown.

Examples:

Z-FT-NL-0049 46:37-51:14
M-HK-024 10:39-21:47
Notes:

* The in and out points of CPs are usually marked the same as the in and out points for
Independent Problems (IPs).

* Remember, whenever CPs are open there should also be a corresponding CP phase
marked.

Rules for deciding how many CPs to open:

= Follow the decision tree presented in Chapter 2 (see Section 2.4.3).
F. In general, all of the problems on a worksheet or textbook page will open UNLESS

the teacher specifies a particular subset of these problems for students to work on.

*  When just 1 student in the class is working on a different set of CPs than the rest of the
class (e.g., taking a make-up test), do NOT open those CPs.

»  When the teacher assigns different CPs to all students or groups of students (e.g. all the
boys do problems 1-5 and girls do problems 6-10), open all of the CPs.

The following scenarios explain how to mark the in- and out-points of CPs.

Scenario 1

The teacher assigns at least two problems on which students are required to work privately,
(e.g., problems from a worksheet, textbook, transparency). If the CPs share a common Set-
Up, then the in-point of each CP within that group will be marked at the same time. The
out-point of each CP is marked when the Target Result (TR) is reached and public
discussion of the particular CP ends (see CP1 — CP3 in the diagram below). If there
is no public discussion of the CP, it closes when the CP Seatwork segment (CPSW)
ends (see CP4 in the diagram below).
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Hlustration of Scenario 1: Four problems are assigned at the same time and share a
Seatwork phase. The results of 1, 2, and 3 are shared in Classwork.

CP Set-Up P Seatwork (CPSW) CP Classwork (CPCW)
(CPSU)

"P1 |

“P2 \

“P3

P4

Scenario 2

The teacher assigns at least two problems on which students are required to work privately,
(e.g., problems from a worksheet, textbook, transparency). If students have started working
on the initial set of CPs and the teacher then assigns another set of problems also to be
completed during that Seatwork time, then the two groups of problems have different in-
points. The in-point for each group of CPs is marked when that group is set up or
assigned. In Scenario 2, the only CP discussed publicly is CP4.

Illustration of Scenario 2:

CPSU CPSW CPSU CPSW CPCW
CP1
CP2
CP3
CP4
Example:

FT-AU 02 11:43 —24:41 CP1 and 13:25-31:41 CP2

Addition/Clarification to the coding manual: 3.1 How to Count and Mark Concurrent
Problems (CPs)

3/9/00

If students are assigned additional problems privately and it appears that the assignment is
intended for most students, open the additional problems when you see them being
assigned to the first student. Because this happens privately, there will not be a CP Set-Up.
(If the additional problems assigned do not appear to be intended for most students,
disregard them.)

Example:
M-CZ-043 (29:06-46:00)

435




Scenario 3:

The teacher assigns a problem that is first worked-on by students privately (i.e., in
seatwork). After the students begun working on the problem, but before they have finished
with it, the teacher assigns one or more additional problems to be worked on privately. All

of the problems share some Seatwork time.

In the scenario below, CP1 began as an IP, but was recoded as a CP when an
additional problem was assigned (because it is now impossible to know how much

time was devoted to CP1).

Illustration of Scenario 3:

CPSU | CPSW CPSU CPSW CPCW
CP1 \
CP2 CP1-2 CP1-2
3.1.1 Examples of how to apply Pass 2 and 3 codes when there are Concurrent
Problems (CPs)
EXAMPLE 1.
LESSON ACTIVITY Pass 2 Codes Pass 3 Codes
1. | Teacher assigns textbook problems. S/He | CPSU CPs open
gives some hints, but doesn't do any of the
problems to their TR.
2. | Class begins working on the problems at CPSW
their seats (privately)
3. | Teacher assigns a few more problems. CPSU Additional CPs
open
4. | Students work at their seats (privately) CPSW
5. | Teacher goes over one of the CPs with the | CPCW One CP ends
entire class (publicly), to its TR
6. | Teacher goes over another CP with the CPCW Another CP ends
class (publicly), to its TR
7. | Students continue working at their seats CPSW Remaining CPs

(privately)

end

8. | Class starts a new activity.
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EXAMPLE 2.

LESSON ACTIVITY Pass 2 Codes Pass 3 Codes
1. | Teacher passes out a worksheet. CPSU
2. | Class works on one of the worksheet CPSU
problems together (publicly). IP
ITIP
3. | Teacher tells the class to work on the rest CPSU CPs open
of the worksheet problems at their seats
(privately)
4. | Class begins working on the problems at CPSW
their seats (privately)
5. | Teacher goes over one of the worksheet CPCW One CP ends
problems with the class (publicly), to its
TR
6. | Teacher goes over a new problem (noton | CPCW
the worksheet) publicly IP
ITIP
7. | Students continue working on the CPSW
worksheet at their seats (privately).
EXAMPLE 3.
LESSON ACTIVITY Pass 2 Codes Pass 3 Codes
1. | Teacher passes out a handout. MO (because a
NP segment
follows)
2. | Class works on something else related to NP
math, but not a mathematics problem.
3. | Teacher instructs the class to begin CPSU CPs open
working on the handout.
CPn

Sometimes you might not know how many CPs were actually assigned by the teacher (to
be worked on by the students). Other times you might know the number of a subset of all
assigned CPs but not the entire set. This creates a difficulty in continuously numbering
problems throughout the lesson.
We distinguish between two cases:
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CASE 1:

If the number of assigned CPs is completely unknown, code the unknown number of CPs
as CPn. The in-point of CPn is the same as the in-point of CPSU and the out-point of CPn
usually is the same as the out-point of CPSW. Number the next problem(s) following the
CPn segment as n+1, n+2 (on your transcript).

PASS 2 IP1 P2 CPSU CPSW IP n+1 IP n+2
ccC

PASS 3 CPn

CPs

CASE 2:

If some of the assigned CPs are known mark for those CPs the in-and out-points and
number them as usual. Code the CPs whose number is unknown as CPn. Number the next
problem(s) following the CPn segment as n+1, n+2 (on your transcript).

PASS2CC  |IP1 [1P2 CPSU  |CPSW  |[CPCW  |IPn+l |
PASS 3 CPs CP3 |

CP4 |

CP5 |

CPn \
Note:

If there are several sets of CPs containing an unknown number in one lesson, code the first
set as CPn, the second set as CPn+k, etc.

3.2 Pass 3 Coder Protocol

47. Mark the in-point and out-point of each Concurrent Problem (CP).
48. Fill in the "Content Activity" columns of the Lesson Table.

49. Enter all of the codes from Passes 1-3 into vPrism.

50. Fill in the "Time" column of the Lesson Table.
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3.3 Pass 3 Transcript Marking

* Draw a line in the third column (left of transcript) to mark where CPs occur.
= Write in or circle the exact time of each shift in the text.
= Use the following symbols in pass 3.

PS1/TRI

Underline the PS and TR of each CP in the text, and
number them with the same number as their CP.

If a PS is written on the board or overhead (and not
included in the lesson transcript), write it in the
transcript at the appropriate lesson time for easy
future reference.

1-7

Draw a vertical line in column three to mark the time
where CPs occur. Number each CP consecutively
(that is, including IPs).

E.g. Number the CPs 1-7 if there are seven CPs;
number them 1-n if the number of CPs is unknown.

> CP

Draw a dot on the line to indicate where the CP ends
in the segment.

(1.e. when a CP ends, mark the text at the spot with
> at where it exactly ends, and also put a dot on the
line to indicate the change )
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Chapter 4. PASS 4: CONTENT OCCURRENCE CODES

Most codes marked to this point have been coverage codes. In this pass, we will be
marking occurrence codes. To refresh your memory of what occurrence codes are, please
refer to the Introduction.

There are two types of occurrence codes in this Pass: General and Special Case. General
occurrence codes can be applied anywhere in the lesson. Special case occurrence codes
can only be applied during specific content activity segments.

All occurrence codes must be marked with in-points. Only one, Non-Mathematics Within
Problems (NMWP), will be marked with out-points.

Notes:

* The in-point should be marked at the beginning of the discussion that contains the
occurrence code. That is, once you find an occurrence code, mark the in-point to
provide just enough context for that occurrence code to be easily understood.

* It sometimes happens that two occurrence codes of the same type occur close together
in time. If the break between them is less than 2 minutes, code them together as a
single occurrence. (The break is defined as the time between the end of the first and
the beginning of the second.) In this situation, the in-point of the code will be the in-
point of the first occurrence.

Addition 4-26-2000

= For ALL occurrence codes: There may be multiple occurrences of the same
occurrence in quick succession. To determine how many to mark, check the time of
the break between adjacent occurrences. That is, determine whether the break between
occurrence 1 and occurrence 2 is greater than 2 minutes, and whether the break
between occurrence 2 and occurrence 3 is greater than 2 minutes. Do not measure the
break between occurrence I and occurrence 3.

* Occurrence codes can be applied anywhere that there is public interaction (including
public talk in CI5 segments).

4.1 General Occurrence Codes

4.1.1 Assignment of Homework (AH)

Definition: The teacher assigns homework for the students to complete after the lesson
ends. Mark the in-point when the teacher announces that a particular assignment is
homework. This means that the task itself may not be stated by the teacher. For instance,
if the teacher writes an assignment on the blackboard during CPSW, doesn’t refer to it
until CPCW, and then simply says, “Your homework for tonight is on the board,” you’ll
mark the AH at the teacher’s announcement.
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Examples:
M-AU-004  29:33-30:01
M-HK-031  34:51-36:43

Addition/Clarification to the coding manual: 4.1.1 Assignment of homework (AH)

03/10/00

The teacher assigns homework for the students to complete after the lesson ends. Two

different types of homework assignment may occur:

= The teacher assigns (a) specific problem(s) that have to be completed by all students,
e.g. "For your homework please do problems 2 though 5 on page 124 in your textbook"
and "Since we have no more time finish the problems at home."

= The teacher encourages students to study or review certain topics or concepts, €.g.
"Please review for the test next week," "If you feel you need more practice there are
more problems of this type on page 154 in your book" and "Go over the proof we did
today one more time and be able to explain it." This type of assignment has an
optional character. It is usually the students' responsibility to assess their
understanding of the material in deciding whether to complete the assignment.

Note: The teacher's offer for private re-instruction at lunch time or after school is not
coded as homework: "If you feel you still have questions on this see me during lunch
time."

4.1.2 Goal Statement (GS)

Definition: Explicit verbal or written statements made by the teacher about the specific
mathematics topic that will be covered in today’s lesson. The topic must be the
mathematics that students will learn in the entire lesson, or in a large part (that is, more
than a third) of the lesson.

Examples:

FT-CZ-03 6:56-7:47
M-CZ-007  19:15-19:36
M-CZ-021 1:53-1:58
4.1.3 Historical Background (HB)

Definition: The teacher and/or the students connect mathematical content to its historical
background (e.g., Pythagoras as the originator of a mathematical theorem).

Example:
FT-SW-063 11:05-12:35
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4.1.4 Outside Interruptions (OI)

Definition: An outside interruption is any incident that disrupts classroom activities, such
as announcements over the intercom, fire drills, a teacher remarking on a student(s) late
arrival, or some individual from outside requiring the teacher's attention.

Notes:

* Even if an announcement over the intercom doesn’t appear to disrupt the class, it
should be marked as an OI.

Addition/Clarification to the coding manual: 4.1.4 Qutside Interruptions (OI).

03/09/2000

* Any occurrence of an announcement over the intercom or instance of the telephone
ringing should be marked, even if it occurs during CI 5 (private work) and/or it
doesn’t appear to disrupt the class.

e [fastudent enters the classroom late, only mark this as an OI if the teacher comments

about it.
Examples:
FT-AU-04 1:19:51-1:21:06
Z-FT-NL-0049 24:01-24:17
M-US-013 18:24-18:26

4.1.5 Summary of Lesson (SL)

Definition: A summary of the mathematical content of the current lesson. These
statements refer to work that has been completed during the lesson, or describe the main
point of the lesson. The summary should occur near the end of (the public portion of) the
lesson.

Examples:
M-HK-025  34:34-36:04
M-HK-047  32:57-34:00

4.2 Special Case Occurrence Codes

These Special Case Occurrence Codes can only be applied during specific Content Activity
segments.
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4.2.1 Non-Mathematics Within Problems (NMWP)*

Definition: A Non-Mathematics Within Problem segment is a period of time of AT
LEAST 30 SECONDS that contains no mathematical content. That is, there is no
opportunity for students to learn mathematics.

This code can occur only during IPs, CPSUs, CPCWs, CPM, or CPSWs (during a
public announcement).

Mark both in-and out-points.

Note:

= Non-Mathematics Within Problems (NMWP) is conceptually the same as a Non-
Mathematics (NM) segment.

* To qualify as an NMWP the Non-Mathematics must be the primary activity for the
majority of students. The example M-AU-050 (14:56-15:52) would not be coded as an
NMWP because working on problems is the primary activity and taking roll is a
secondary activity.

= An Outside Interruption (OI) might also be coded as an NMWP, if it meets the
definition.

Example:
M-NL-020  20:15-21:20 (ignore segment from 20:42-20:45)

4.2.2 Real Life Connection/Application - Non Problem (RLNP)

Definition: The teacher and/or the students explicitly connect or apply mathematical
content to real life/the real world/experiences beyond the classroom. For example,
connecting the content to books, games, science fiction, etc.

This code can occur only during Non-Problem (NP) segments.

Example:
M-HK-030 4:56-5:45

> Non-Mathematics Within Problems is not a separate code, but rather a means of identifying extended non-
mathematical segments that occur during periods of time marked as problems. These segments are identical
in nature to those marked as Non-Mathematics in Pass 2 (see section 2.1). The time spent on NMWP will be
added to the time spent on NM (outside of problems) in order to obtain the correct total non-mathematics
time.
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4.3 Pass 4 Coder Protocol

= Mark all occurrence codes with in-points.

=  Mark Non-Mathematics Within Problems (NMWP) with both in- and out-points.

= There is no minimum time requirement for occurrence codes, except for NMWP.

= [fan occurrence code appears within 2 minutes of the same occurrence code, combine
them as a single occurrence code and mark them as 1 occurrence.

=  Occurrence codes can be applied anywhere that there is public interaction (including

public talk in CI5 segments).

The codes to be applied in Pass 4 are:

General

AH Assignment of Homework
GS Goal Statement

HB Historical Background

Ol Outside Interruption

SL Summary of Lesson
Special Case

NMWP | Non-Mathematics Within Problems

¢ Must last 30 seconds or more.
®  Mark out-point.

e Apply only to IP, CPSU, CPCW, & CPSW segments.

RLNP Real Life Connection /Application
®  Only apply to NP segments.

4.4 Pass 4 Transcript Marking

AH [For the remaining questions, go home and finish them.....

Use brackets to indicate the
in-point of the occurrence
code in the text; label the
category beside the brackets

....80 the next step in this problem is to subtract 5 from both sides.

NMWP [Oh. Before I forget. Those of you who haven’t yet bought
tickets for Saturday’s Homecoming dance, please do so by Thursday.
I'm sure it’ll be a lot of fun. It was fun last year, wasn’t it? So don’t

miss out. Be sure to bring your money for the tickets by Thursday.]
NMWP So we were subtracting 5 from both sides, right?

For NMWPs, use brackets to
indicate the in- and out-
points; label the category
beside the brackets
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Chapter 5. PASS 5: PROBLEM-LEVEL CODES

The goal of Pass 5 is to more closely examine what happens during problems. The
following 15 codes should be applied to all types of problems as coded in Pass 2 (IPs, CPs,
AOQOs).

5.1 Homework (H)
Definition: Code whether each problem is designated as homework.

Mark one of the following choices:
0 = Not a homework problem.
1 = Previously assigned as homework to be completed for today’s lesson.
2 = Assigned today as homework to be completed for a future lesson.

Examples:

= NL-057, 3:46 "Homework: forty-two through fifty. Get it out in front of you. We are
not going to discuss everything, just a couple of problems..." (code as 1)

= US-056, CPs 11-25 (see 30:20; code as 2)

5.2 How Many Students (HS)

Definition: Code whether the problem is intended for all students to work on in this
lesson, or just a specified group of students.

Mark one of the following choices:
1 = all students
2 = fewer than all students

Notes:

= "Fewer than all students" applies when the class is divided into groups, and each group
does a different problem or set of problems. The groups might be pairs of students, all
the boys in the class, etc.

= "All students" applies when the whole class is expected to work on the problem, or
follow along as someone else works on the problem. For example, when the class
watches or listens to the teacher or a student solve the problem.

Examples:

= The teacher assigns problems 1-10 to all students and assigns 11-15 to those who finish
quickly. Problems 1-10 are for all students. Problems 11-15 are for fewer than all
students.
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5.3 Required or Optional (RO)

Definition: Code whether each problem presented to the students was required or
optional.

Mark one of the following choices:

1 = required
2 = optional
Example:

* The teacher assigns problems 1-10 to all students and assigns 11-15 to those who
finish quickly. Problems 1-10 are required. Problems 11-15 are optional.
* It may be helpful to describe possible scenarios with combinations of the HS and

RO codes:
RO:
Required = 1 Optional =2
All students = 1 | Everyone solves problems
HS: 1-10.
Students are split into two Students who are fast to
Fewer than all students =2 | groups. One group solves complete problems 1-10 are
problems 1-5, another solves | given the choice to continue
6-10. onto problems 11-15.
5.4 Problem Context (PC)

Definition: Code the context within which the problem set-up or statement is presented.
When there is not enough information to make a coding decision, code the problem as
4699.’3

Addition/Clarification to the Coding Manual - 5.4 Problem Context (PC)

09/01/00

If additional materials are missing, you MUST code PC as "99." Do not use information
available from the video, or make assumptions about what might appear on the additional
materials.
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Mark one of the following choices™:

1 = The problem set-up or statement is presented using mathematical language or
symbols only

2 = The problem set-up or statement is presented using a context that contains more
than mathematical language or symbols but is not a story

3 = The problem set-up or statement is presented as a story

99 = missing

Notes:

A story contains narrative that is critical for solving the problem. Often stories contain
characters and events and there is often a present or upcoming action. Stories tend to
be 2 or more sentences.

If a problem is integrally related to a story from a prior problem, code it as a "3", even
if the story is not repeated. This often occurs on worksheets, where a story is presented
and then a series of related questions are asked. It may also occur when the teacher
presents problems in a similar manner verbally.

References to or drawings of standard mathematical 2-D and 3-D shapes are considered
mathematics language and symbols. They should be coded as "1" unless they are
accompanied by an illustrative example or story (e.g., "this shape is like a milk carton")

Addition/Clarification to the Coding Manual - 5.4 Problem Context (PC)

9/29/00

Problem statements containing only numbers/symbols and measurement units of any kind
(e.g., km, m, kg, ounce, minutes, hours, monetary units, degrees) should be coded as "1".

Examples:

HK-006, "Find an estimated value by rounding off the numbers correct to 1 significant
figure: 51.6 x 11.71 + 5.09 (code as 1)

HK-006, "Estimate the area of the stamp drawn below" (code as 2)

HK-006, "Estimate the volume of the refrigerator depicted below" (code as 2)

CZ-050, IP4 (code as 1), IP5 (code as 2), IP6 (code as 3)

Graph the following equation: y=2x+37 (code as 1)

"Graph the result of our long jump trials" (code as 2)

"Karen is collecting data on the amount of time she spend driving to and from work on
a typical day. For one week she records her travel times. Draw a graph to illustrate
how her travel time varies by day of the week." (code as 3)

Find the volume of a given cube. (code as 1)

3 Coding choices 2 & 3 will be combined when computing reliability and running analyses using this code.
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*  Water is poured to fill up 3/4 of a given cube. Find the volume of the water. (code as
2)

» Jen hasaglass of soda, with adiameter of 9 cm. Before drinking however, she decides
to remove the ice from the glass. Assume that there are two perfect cubes of ice, with
sides measuring 2cm. If she removes them, what will be the reduction in the height of
the sodain her bottle? (code as 3)

5.5 Real Life Connection (RLC)

Definition: Code whether the problem is connected to a situation in real life. Real life
situations are those that students might encounter outside of the mathematics classroom.
These might be actual situations that students could experience or imagine experiencing in
their daily life, or game situations in which students might have participated.

Code all AOs as “98.”

When there is not enough information to make a coding decision, code the problem as
“99.”

Addition/Clarification to the Coding Manual - 5.5 Real Life Connection (RLC)

09/01/00

If additional materials are missing, you MUST code RLC as "99." Do not use information
available from the video, or make assumptions about what might appear on the additional
materials.

Mark one of the following choices:

0 = no real life connection

1 = problem statement or set-up
The problem statement or set-up contains a real life connection.

2 = working on only
Neither the problem statement nor the set-up contains a real life connection,
but a connection is brought into the discussion while the problem is worked
on or discussed. In this case, noting the similarity between the problem and
situations that are confronted outside of school often provides the relevant
information.
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Addition/Clarification to the Coding Manual - 5.5 Real Life Connection (RLC)

10/23/00

The following sentences apply just to coding option “2” (working on only):
The real life connection must occur during public interaction time. “Public” means all CI
patterns except CI5 (unless a public announcement is made during CI5).

98 = code doesn't apply because the problem is an AO
99 = missing

Notes:

= References to or drawings of standard mathematical 2-D and 3-D shapes are not
considered to be real life connections. They should be coded as "0" unless they are
accompanied by an illustrative example or story (e.g., "this shape is like a cereal box").

= Problems containing only numbers/symbols and measurement units (e.g. km, m, kg,
ounce, minutes, hours) should be coded as "0".

= [fa problem is integrally related to a real life connection contained in a prior problem,
code itas a "1", even if the real life connection is not repeated. This often occurs on
worksheets, where a real life connection is presented and then a series of related
questions are asked. It may also occur when the teacher presents problems in a similar
manner verbally.

Examples:
= (CZ-050, IP5 (code as 1), IP6 (code as 1), IP4 (code as 2)

5.6 Forms of Representation

For each problem code the forms of representation used at any point in the problem.
Mark whether each of the following forms is evident.

5.6.1 Graphs (GR)

Definition: Code whether one or more graphs (bar graphs, line graphs and so on) are
present in the problem. They can either be part of the problem statement, used in the
solution process, or mentioned in some way during the problem.

Code all AOs as “98.”
When there is not enough information to make a coding decision, code the problem as
6499.’,
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Addition/Clarification to the Coding Manual - 5.6.1 Graphs (GR)

09/01/00

If additional materials are missing, you MUST code GR as "99." Do not use information
available from the video, or make assumptions about what might appear on the additional
materials.

Mark one of the following choices:
0 =no graphs
1 = one or more graphs
98 = code doesn't apply because the problem is an AO
99 = missing

Note:

» If the teacher indicates that students should draw a graph, code this as a graph present
in the problem.

Example:
=  HK-033, IP7 (16:17-22:25) (code as 1)

5.6.2 Tables (TA)

Definition: Code whether one or more tables are present in the problem. They can either
be part of the problem statement, used in the solution process, or mentioned in some way
during the problem.

A table is an arrangement of numbers, signs, or words that exhibits a set of facts or
relations in a definite, compact, and comprehensive form. Typically, the rows and/or
columns of a table are labeled and have borders.

Code all AOs as “98.”
When there is not enough information to make a coding decision, code the problem as
CC99"9

Addition/Clarification to the Coding Manual - 5.6.2 Tables (TA)

09/01/00

If additional materials are missing, you MUST code TA as "99." Do not use information
available from the video, or make assumptions about what might appear on the additional
materials.
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Mark one of the following choices:
0 = no tables
1 = one or more tables
98 = code doesn't apply because the problem is an AO
99 = missing

Note:
If the teacher indicates that students should draw a table, code this as a table present
in the problem.

Example:
=  HK-059, CPs 7-11 (see 17:29; code as 1)

5.6.3 Drawings or Diagrams (DD)

Definition: Code whether one or more drawings or diagrams are present in the problem.
They can either be part of the problem statement, used in the solution process, or
mentioned in some way during the problem.

To count as a drawing or diagram, the drawing must include information relevant for
solving the problem. It does not count as a drawing if the symbols are spatially arranged to
highlight certain features, if arrows are pointing to certain symbols to highlight them, or if
arrows or other nonstandard marks are used in place of standard symbols (e.g., an arrow is
used instead of an equal sign).

Code all AOs as “98.”
When there is not enough information to make a coding decision, code the problem as
6499.’,

Addition/Clarification to the Coding Manual - 5.6.3 Drawings or Diagrams (DD)

09/01/00

If additional materials are missing, you MUST code DD as "99." Do not use information
available from the video, or make assumptions about what might appear on the additional
materials.

Mark one of the following choices:
0 = no drawings or diagrams
1 = one or more drawings or diagrams
98 = code doesn't apply because the problem is an AO
99 = missing
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Notes:

» If the teacher indicates that students should make a drawing or diagram, code this as a
drawing or diagram present in the problem.

*  Maps count as drawings/diagrams.

* A "motivational" drawing/diagram doesn't count. The drawing/diagram has to provide
some information needed to work on the problem.

* Drawing a "tree," (such as a factor tree or a probability tree) does not count as a
drawing or diagram.

Example:
=  US-056, CPs 19-21 (see 36:53; code as 1)

5.7 Physical Materials (PM)

Definition: Code whether materials are used/manipulated when presenting or solving each
problem. Materials can be use/manipulated by the teacher and/or students, during either
public or private interaction.

These materials include:
* measuring instruments (e.g., ruler, protractor, compass)
* special mathematical materials (e.g., tiles, tangrams, base-ten blocks)
* geometric solids
* cut-out plane figures (e.g., triangles and trapezoids cut from paper).

Papers, pencils, calculators and computers are not included here.

Code all AOs as “98.”
When there is not enough information to make a coding decision, e.g. materials are
missing, code the problem as “99.”

Mark one of the following choices:
0 = no materials manipulated
1 = teacher manipulates materials
2 = students manipulate or have the opportunity to manipulate materials
3 = both teacher and students manipulate materials
98 = code doesn't apply because the problem is an AO
99 = missing

Notes:

* The use of measuring instruments for non-measurement purposes, such as underlining
or drawing straight lines with a ruler, or drawing a circle of unspecified measure with a
compass, does not count. If it is unclear whether or not measuring instruments are
being used to measure, assume they are not.

» Using graph paper to plot points on the coordinate plane does not count, but using
graph paper to measure the surface area of a student’s hand, or to find shapes with a
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common area of 12 cm” does. That is, using graph paper as a measuring tool counts as
a use of physical materials.

Examples:
= HK-027,1P1, 23:47 (code as 1)
= JP-003, IP1, 37:00 (code as 2)\

Addition/Clarification to the Coding Manual - 5.7 Physical Materials (PM)
08/29/00

To be coded as a 1, 2, or 3 materials must actually be used by the teacher or students to
demonstrate, show, or do something mathematical. Do not code the problem as a 3 if the
teacher only prepares or distributes materials, or assists students to obtain materials.

5.8 Degree of Student Choice in Selecting Solution Method (SC)

Definition: Students may be allowed and even encouraged to use a method of their
choice, they may be provided with options from which to choose, or it may be impossible
to determine from the video the degree of student choice in selecting solution procedures.
A teacher’s statement about student choice will usually occur during public interaction but
may occur during private interaction.

When there is not enough information to make a coding decision, code the problem as
6499.’,

Addition/Clarification to the Coding Manual - 5.8 Degree of Student Choice in Selecting
Solution Method (SC)

09/01/00

If additional materials are missing, you MUST code SC as "99." Do not use information
available from the video, or make assumptions about what might appear on the additional
materials.

Mark one of the following choices:

1 = open choice

The teacher (or textbook) explicitly states that students are allowed,
encouraged, or requested to use whatever method they wish to solve the
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problem. No constraints are placed on the methods. Some possible
methods may have been demonstrated or identified, but it is clear that
students are free to use any method they wish.

If the teacher does not explicitly state that students can use any method they
wish, but (a) students share answers (that are accepted by the teacher) that
clearly come from different solution methods, or (b) the teacher invites
students to share an additional method, but no student actually shares, code
the problem as open choice.

If the problem was started in a previous lesson or as homework, and the
teacher explicitly states that students had an "open choice" of solution
methods, code it as open choice.

2 = limited choice

Two or more solution methods are presented or identified before the
problem is solved and students are explicitly asked to use one of these
methods.

If students are given what seems to be an open choice and later in the
problem it becomes apparent that their choice was in fact restricted, code
this as a limited choice.

If the problem was started in a previous lesson or as homework, and the
teacher explicitly states that students had a "limited choice" of solution
methods, code it as limited choice.

3 = no choice or nothing made explicit about choice of solution method
AND the problem is first assigned in this lesson

Mark this category if:

1) there is insufficient information to code the problem as open choice or
limited choice OR that it is clear that students are supposed to use a
particular method, AND

2) the problem is first assigned in this lesson

Examples:

* The teacher demonstrates one method and asks students to solve a
similar problem.

* The teacher assigns a problem without discussing appropriate methods
and then only one method or just the target result is presented.

* The teacher presents several methods and tells students which one(s)
they must use.

4 = no choice or nothing made explicit about choice of solution method
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AND the problem was previously worked on as homework or in a prior
lesson

Mark this category if:

1) it is unknown whether students were given an open or limited choice OR
if it is clear that students were supposed to use a particular method, AND

2) the problem was previously worked on as homework or in a prior lesson

99 = missing

Examples:
* JP-007, IP2 (see 10:14; code as 1)
e (CZ-037,1P4 (see 23:01, 23:07; code as 2)
e NL-057, IP1 (see 3:46; code as 4)

5.9 Proof/Verification/Derivation (PVD)

Definition: Code whether each problem is a proof, verification, or derivation.

Addition/Clarification to the Coding Manual - 5.9 Proof/Verification/Derivation (PVD)

10/23/00

Code whether each problem is or contains a proof, verification, or derivation.
E.g. JP 027, IP2

Proof is defined as the process of establishing the validity of a statement, especially by
derivation from other statements in accordance with principles of reasoning.

Verification is defined as the act or process of ascertaining the truth or correctness of a
rule, especially by examination or comparison.

Derivation is defined as a sequence of statements (as in logic or mathematics) showing that
a result is the necessary consequence of previously accepted statements.

To qualify as a PVD:
* the TR must apply to a class of problems, not just a single problem, e.g. proof of
the Pythagorean Theorem, or
* the TR is non-numeric and is arrived at through deductive reasoning (that is,
moving from known properties or relationships to "new" ones by employing a
careful sequence of general theorems or previously established 'truths".), e.g. prove
that the sides of these two congruent triangles are equal.
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When there is not enough information to make a coding decision, e.g. materials are
missing, code the problem as “99.”

Mark one of the following choices:

0 =nota PVD
1=PVD
99 = missing
Notes:
*  PVDs might be found more often in geometry lessons than in algebra or arithmetic
lessons.

» Ifthe TR contains variables, the problem is likely to be a PVD. That is, the TR is
likely to be a statement about the properties of geometric figures, algebraic expressions
or trigonometric expressions. Ifthe TR contains a numeric value, the problem is
unlikely to be a PVD.

* Checking would not count as a PVD as it would only apply to a particular case.

* Problem statements that contain the word “proof” (common in CZ and HK lessons) are
not necessarily PVDs by our definition.

Examples:

 Showing that -b * Vb* -4ac / 2a is an expression that generates the solutions to
equations of the form ax” + bx + ¢ =0 is a PVD.

« Showing that -6 and 1/2 are the solutions to 2x* +11x - 6 = 0 is not a PVD.

» Showing that any point on a semi-circle forms a right angle with the endpoints of the
diameter is a PVD.

* Showing that a particular point on a semi-circle generates a right angle when it is
connected to the endpoints of the diameter is not a PVD.

5.10 Number of Different Numerical or Geometric Target Results (NTR)

Definition: Code the number of different numerical or geometric answers that are publicly
presented or discussed (either by the teacher or the students) and are accepted by the class
as being correct. Public means all CI patterns except CI5 (unless the TR is announced
publicly during CI5). Don't count answers that are different forms of the same number
(e.g., 7/5 and 1 2/5).

Addition/Clarification to the coding manual: 5.10 Number of Different Numerical or
Geometrical Target Results (NTR)
08/31/2000

Code TR as a "0" if the target result is written in the textbook, on the worksheet, or on an
answer key, but not publicly presented or discussed.
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Addition/Clarification to the coding manual: 5.10 Number of Different Numerical or
Geometrical Target Results (NTR)
09/01/2000

Answers that are mathematically equivalent count as 1 TR. For example,
2x -7=3 and
-7+2x=3

are a single, target result.

Addition/Clarification to the coding manual: 5.10 Number of Different Numerical or
Geometrical Target Results (NTR)
09/08/2000

If the problem statement is unknown, you MUST code NTR as "99."

Addition/Clarification to the coding manual: 5.10 Number of Different Numerical or
Geometrical Target Results (NTR)
10/31/2000

If the target result is publicly presented but not clear/visible/identifiable, you MUST code
NTR as "99."

Mark the number of target results presented. For example:
0 =no TR presented
1 =1 TR presented
2 =2 TRs presented
3 =3 TRs presented
etc....
99 = PS is unknown

Notes:

* The TR is the answer to the problem statement. Sometimes, different solution
methods are presented that lead to the same TR. Count this as 1 TR. (Solution
methods are descriptions of the steps that will produce the solution or target result.
To count as a method, enough of the steps need to be described so that an attentive
student would be able to follow the description and use the steps to produce the
solution.)

* Interdependent or partial TRs (as marked in Pass 2) count as 1 TR for this code. For
example completing a value table counts as 1 TR.

» If data collection generates TRs that have the same numeric value, count these as
separate TRs. For example, if students measure their hands and two students have
the same measurement, count each of them as a TR.

» If the teacher accepts both "3.22" and "3" (as a rounded representation of 3.22),
count this as 1 TR.
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Example:
o US-056, IP7 (see 21:19-22:02; code as 7)

5.11 Number of Different Forms of the Target Results (DFTR)

Definition: Code whether more than one form of the TR is publicly presented and
accepted by the class as being correct. If multiple TRs are publicly presented and
accepted, code whether any of the single TRs is presented in more than one form. Public
means all CI patterns except CI5 (unless the TR is announced publicly during CI5).

Addition/Clarification to the coding manual: 5.11 Number of Different Forms of the Target
Results (DFTR)
09/08/2000

If the problem statement is unknown, you MUST code DFTR as "99."

Addition/Clarification to the coding manual: 5.11 Number of Different Forms of the Target
Results (DFTR)
10/31/2000

If the target result is publicly presented but not clear/visible/identifiable, you MUST code
DFTR as "99."

Mark the number of target results presented. For example:
0 =no TR presented
1 =1 form of the TR
2 =>1 form of the TR
99 = PS is unknown

Note:

* The TR is the answer to the problem statement. Sometimes, different solution
methods are presented that lead to the same TR. Count this as 1 form of the TR.
(Solution methods are descriptions of the steps that will produce the solution or
target result. To count as a method, enough of the steps need to be described so
that an attentive student would be able to follow the description and use the steps to
produce the solution.)

» If'the teacher accepts both "3.22" and "3" (as a rounded representation of 3.22),
count this as more than one form of the TR.

Examples:
= US-056, P10 (6/5and 1 1/5)
= JP-003, IP2 ("opposite angles" and "facing angles")

. .25&i
4
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Addition/Clarification to the coding manual: 5.11 Number of Different Forms of the Target
Results (DFTR)
09/01/2000

= 2x-7=3 & -7+2x=3 are2 forms of a single, mathematically equivalent target
result

5.12 Length of Working-On (LWO)

Definition: Code whether each problem is publicly worked on for at least 45 seconds.
Public means all CI patterns except CI5. Working on the problem includes all public talk
directly related to the problem, even if that time is also relevant to another problem.

Do not include:
* time spent assigning the CPs if that time includes no mathematical discussion.
* time spent in CI1 when the work is actually private. (This will be the case if the

private work was less than 1 minute and therefore the segment was too short to shift to
CIs)

Mark one of the following choices:
0 = less than 45 seconds
1 = greater or equal to 45 seconds

Notes:

* To determine whether CPs are publicly worked on for at least 45 seconds, look over
the public CP phases in the transcript and mark the times devoted to each CP.

*  When totaling the time spent on a CP, include only discussions that occur between the
in- and out-points of that CP.

*  When totaling the time spent on an IP, include all public discussion between the in-
and out-points of the problem.

* Sometimes problems share a common discussion time. In order for that time to count
toward the 45 seconds of public working-on time for a given problem, the problem
must be explicitly referenced by the teacher for at least 45 seconds.
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Addition/Clarification to the coding manual:5.12Length of Working-On (LWO)

11/10/2000

*  When determining the length of working-on time of a problem during CI3, include the
time when the problem is first publicly worked on (verbally or in a written form) till
the out-point of the problem. The public written presentation of the problem counts,
regardless of whether or not there is any public discussion.

= [fseveral CPs are worked on simultaneously during CI3, then count the shared working
on time towards each CP.

Scenario:

CI3

CP1 (20 sec)

CP2 (20 + 15 sec)

CP3 (20 + 15 + 33 sec)

5.13 Facilitating Exploration (FE)

Code whether each problem meets the requirements for Facilitating Exploration. This

code has 3 decision points. To qualify as Facilitating Exploration, there must be:

= An open choice (SC = 1) or limited choice (SC = 2)

= A public presentation of 2 or more solution methods¢ (at least one of which must be
provided by a student)

= A discussion that includes at least one of the following

= acritique. This means discussing the strengths/weaknesses of a particular solution
method/procedure.

» an extended examination. This means a lengthy discussion related to a particular
solution method/procedure.

= acomparison of the solution method. This means, in discussing one method, a verbal
reference is made to another method

When the problem is an AO or is less than 45 seconds (i.e., LWO = 0) or its target result is
not presented/discussed publicly (i.e., NTR = 0), code the problem as “98.”

Mark one of the following options:

0 = doesn’t qualify as FE

1 = qualifies as FE, but there is no comparison made
2 = qualifies as FE, and there is a comparison made
98 = not applicable

* the problem is an AO, or
* the problem is less than 45 seconds (i.e., LWO = 0), or
* the target result is not presented/discussed publicly (i.e., NTR = 0), or
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Addition/Clarification to the coding manual 5.13 Facilitating Exploration
(FE)
9/8/2000

‘G. the information necessary to code Student Choice is missing (i.e., SC =99) ‘

Note:

= QA solution method is a sequence of steps that is used to produce a target result. The
sequence connects the problem statement and the target result. To count as a method,
enough of the steps need to be described so that an attentive student would be able to
follow the description and use the steps to produce the solution. Every problem that is
solved (correctly or incorrectly) has a solution method, but some are more visible than
others.

Example:
e JP007, IP1 (code as 2)

5.14 Coder Protocol

For each lesson you code, you will complete a Pass 5 codesheet. These will be provided
for you, with problem information already exported into the table (see Angel).

Record all Pass 5 codes on the hardcopy of the codesheet. When complete, note your
progress in your country’s “Lesson Tracking” document, place the original in the
designated folder to be used for data entry, and place a copy in the relevant lesson folder in
the file cabinet.
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5.15 Pass 5 Coding Cheat Sheet

Homework (H)
0 = not a homework problem

1 = previously assigned as homework to be completed for today’s

lesson
2 = assigned today as homework to be completed for a future
lesson

How Many Students (HS)
1 = all students
2 = fewer than all students

Required or Optional (RO)
1 = required
2 = optional

Problem Context (PC)
1 = the problem set-up or statement is presented using
mathematical language or symbols only

2 = the problem set-up or statement is presented using a context
that contains more than mathematical language or
symbols but is not a story

3 = the problem set-up or statement is presented as a story

99 = missing

Real Life Connection (RLC)
0 = no real life connection
1 = problem statement or set-up
2 = working on only
98 = code doesn't apply because the problem is an AO
99 = missing

Graphs (GR)
0 = no graphs
1 = one or more graphs
98 = code doesn't apply because the problem is an AO

99 = missing

Tables (TA)
0 = no tables
1 = one or more tables
98 = code doesn't apply because the problem is an AO
99 = missing

Drawings or Diagrams (DD)
0 = no drawings or diagrams
1 = one or more drawings or diagrams
98 = code doesn't apply because the problem is an AO
99 = missing

Physical Materials (PM)

0 = no materials manipulated

1 = teacher manipulates materials

2 = students manipulate or have the opportunity to manipulate
materials

3 = both teacher and students manipulate materials

98 = code doesn't apply because the problem is an AO

99 = missing

Degree of Student Choice in Selecting Solution Method (SC)

1 = open choice

2 = limited choice

3 =no choice or nothing made explicit about choice of solution
method AND the problem is first assigned in this lesson

4 = no choice or nothing made explicit about choice of solution
method AND the problem was previously worked on as
homework or in a prior lesson

99 = missing

Proof/Verification/Derivation (PVD)
0=nota PVD
1=PVD
99 = missing
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Number of Different Numerical or Geometric Target Results (NTR)
0 =no TR presented
1 =1 TR presented
2 =2 TRs presented
3 =3 TRs presented
etc.

Number of Different Forms of the Target Results (DFTR)
0 =no TR presented
1 =1 form of the TR
2 =>1 form of the TR

Length of Working-On (LWO)
0 = less than 45 seconds
1 = greater or equal to 45 seconds

Facilitating Exploration (FE)
0 = doesn’t qualify as FE
1 = qualifies as FE, but there is no comparison made
2 = qualifies as FE, and there is a comparison made
98 = code doesn't apply because the problem is an AQ, is less than
45 seconds, or its target result is not presented/discussed
publicly
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Unit ID Event IN ouT HS [RO|PC|RLC| GR | TA | DD | PM | SC |PVD|NTR| DFTR |LWO | FE
M-JP-007 IP 3] 0 53] 24 10 14 3
M-JP-007 IP 4] 10| 14 3] 31| 48[ 23
M-JP-007 CP 5] 31| 48| 23] 49 10f 22
M-JP-007 CP 6] 31| 48| 23] 49| 10f 22
M-JP-007 CP 71 31| 48| 23] 49| 10f 22
M-JP-007 CP 8| 31| 48| 23] 49 10f 22
M-JP-007 CP 9] 31| 48| 23] 49 10f 22
M-JP-007 CP 10 31| 48| 23] 49| 10| 22
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5.16 TIPS FOR CODERS: A Pass 5 Checklist

Please be sure that your Pass 5 coding has followed these rules.

If.... Then....
H=1 SC=40r99
PC=2or3 RLC#0
RLC=1 PC#1
PC =99 RLC, GR, TA, DD & SC =99
SC=99 FE =98
SC=3or4 FE#1or?2
NTR =0 FE =98
DFTR =0 FE =98
NTR =99 FE =98
DFTR =99 FE =98
NTR =99 DFTR =99
LWO=0 FE =98
AO RLC, GR, TA, DD, PM & FE =98
(regardless of whether or not materials are missing)
CPN PC, RLC, GR, TA, DD, PM, SC, PVD, NTR, DFTR, =99

LWO=0
FE =98

465



Chapter 6. PASS 6: CODES ABOUT RESOURCES, PROBLEMS, NON
PROBLEM SEGMENTS & PRIVATE WORK

RESOURCES USED

MULTIPLE SOLUTION METHODS
PROBLEM SUMMARY
NON-PROBLEM SEGMENTS
PRIVATE WORK ASSIGNMENT
PRIVATE WORK SEGMENTS

In this Pass, we will look at the resources used in the lesson, further describe problems and
non-problem segments, and closely examine what happens during private work.

6.1 Resources Used

Code whether the following resources are used in the lesson for mathematical purposes.
The resources must be clearly identified by the teacher or visible on the videotape. The
resources may be used by the whole class, a group, or an individual.

Note:
= If multiple resources are used simultaneously, code each resource as being used in the
lesson.

= A single resource may be double-coded.

Examples:

= The teacher uses a ruler to draw a triangle on the chalkboard - code special
mathematical material and chalkboard as "1".

= A special OHP calculator is used - code calculator and projector as "1".

= A teacher presents a computer simulation of the rotation of a 3-D model - code
computer and special mathematical material as "1".

= Students use a calculator on the computer - code calculator and computer as "1".

6.1.1 Chalkboard (CH)

Definition: Code whether a chalkboard/whiteboard is used at any time in the lesson. If the
teacher refers to something that has been written on the chalkboard (e.g., notes, definitions)
code this a chalkboard use even if the information was not written during the videotaped
lesson.
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Mark one of the following options:
0 = Chalkboard not used
1 = Chalkboard used

Example:
* US-026, 05:57; HK-018, 05:33 (code as 1)

6.1.2 Projector (PRO)

Definition: Code whether an overhead projector, video projector, or computer projector is
used at any time in the lesson.

Mark one of the following options:
0 = Projector not used

1 = Projector used

Example:
= US-026, 11:01; HK-018, 08:44 (code as 1)

6.1.3 Television or Video (TV)
Definition: Code whether a television or video is used at any time in the lesson. This
includes prerecorded or live footage, film clips, etc. This does not include instances where
a tv is used as a computer monitor or other projection device.
Mark one of the following options:
0 = Television or video not used
1 = Television or video used
= US-042, 07:56 (code as 1)
6.1.4 Textbook or Worksheet (TXW)

Definition: Code whether textbooks or worksheets (e.g., review sheets, study sheets,
homework sheets) are used at any time in the lesson.

Mark one of the following options:
0 = Textbooks or worksheets not used

1 = Textbooks or worksheets used

Example:
e US-026, 05:03, HK-018, 06:19 (code as 1)
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6.1.5 Special Mathematical Material (SMM)

Definition: Code whether there are any mathematical materials used for a mathematical
purpose at any time in the lesson. These materials are usually commercially produced,
however they can be pre-prepared by the teacher.

For example: special paper for graphing (i.e. paper with grids of common units used for
drawing graphs), graph boards, Hundreds Tables, geometric solids, Base-ten blocks, rulers,
measuring tape, compasses, protractors, and computer software that simulates
constructions or models.

Write on the front page of the transcript each type of special mathematical material used in
the lesson, and note the approximate in-point time(s). Also, list this information in the
vPrism event note field for SMM.

Notes:

* Rulers used to draw mathematical figures count as SMM.

* Rulers used only to underline or highlight text do not count as SMM.

* Materials such as mathematics dictionaries, formula books, log books etc., count as
SMM.

* Do not count models or materials made by the T or Ss in class. Do count models or
materials made by the T prior to the lesson.

* Exclude calculators and computers. (Code them as CALC and COMP,

respectively.)

Mark one of the following options:
0 = Special mathematical material not used
1 = Special mathematical material used

Example:
e US-026, 11:36; HK-018, 08:44 (code as 1)

6.1.6 Real-World Object (RWO)

Definition: Code whether real-world objects (e.g., cans, beans, toothpicks, maps, common
geometric puzzles, dice, newspapers, magazines, springs) are used or shown at any time in
the lesson for mathematical purposes. Real-world objects are those typically found outside
the classroom.

Write on the front page of the transcript each type of real-world object used in the lesson,
and note the approximate in-point time(s). Also, list this information in the vPrism event
note field for RWO.

Notes:

= Include copies of actual newspaper or magazine articles, but exclude pictures of
newspaper or magazine articles shown in textbooks, worksheets, OHPs, or elsewhere.
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= Exclude pictures or drawings of real world objects shown in textbooks, worksheets,
OHPs, or elsewhere.

= Exclude overhead projectors. (Code them as PRO.)

= Exclude rulers, compasses, protractors and measuring tapes. (Code them as SMM.)

= Exclude television and video. (Code them as TV.)

= Exclude calculators and computers. (Code them as CALC and COMP, respectively.)

Mark one of the following options:
0 = Real-world objects not used

1 = Real-world objects used

Example:
= US-026,07:43 (code as 1)

6.1.7 Calculator (CALC)

Definition: Code whether calculators (i.e., regular calculators and graphing calculators) are
used at any time in the lesson, and note whether or not they are used for graphing.

In order to code for calculator use you must either see calculators being used on the
videotape, or hear a verbal reference related to the use of calculators in that lesson.

Mark one of the following options:
0 = Calculators not used
1 = Calculators used, not for graphing
2 = Calculators used, for graphing

Example:
= US-026, 14:17; HK-018, 38:22 (code as 1)

6.1.8 Computer (COMP)
Definition: Code whether computers are used at any time in the lesson.
Mark one of the following options:
0 = Computers not used
1 = Computers used
= HK-018, 08:44 (code as 1)
6.2 Multiple Solution Methods (MSM)

Definition: For each problem (IP, CP, AO), code whether more than one solution method
is publicly presented (all CI patterns except CI5).
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A solution method is a sequence of steps that is used to produce a target result. Every
problem has a solution method but some are presented in more detail than others. The
method might be presented in written or verbal form. A solution method can be presented
solely by the teacher, worked out collaboratively with students, or presented solely by
students.

Each solution method needs to use mathematically different steps. This means that the
steps can not just be a sub-set of the steps from another method. The details of each step
do not need to be made explicit and the target result does not even need to be re-calculated,
but the key steps need to be described. Doing exactly the same steps in a different order
does not count -- unless the teacher strongly emphasizes that they represent different
solution methods.

Methods that are just referred to by names or labels do not count. Each solution method
must be presented in enough detail so that an attentive student (who might have been
absent recently) could follow the steps that are presented and use the method to produce
the target result.

The teacher must accept each method as different and legitimate, rather than treating the
one as a correction or elaboration of another.

Mark one of the following options:
0 = zero or one solution method publicly presented
1 = more than one solution method publicly presented, none was suggested by
students
2 = more than one solution method publicly presented, at least one was suggested
by students
98 = not applicable, because either:

= the problem is an AO

= (PN has been coded

Notes:

= "Suggesting a solution method" can range from naming the method (or providing a
brief description of the first step) to actually presenting the method.

= [f there are multiple TRs, and different solution methods are publicly presented for
them, code this as MSM=1 or 2.

= [f the teacher summarizes various solution methods generated by students during
private work (and the teacher did not suggest the methods previously during the
problem "set-up"), code this as MSM=2.

= Sometimes the teacher explicitly notes that the same problem will be solved using a
different method, and this has been coded as a new problem. When this happens, the
method for the second problem is not marked including multiple solutions because
there is only one method presented for each problem. That’s OK. This is captured in
another analysis.

470



Examples:
* HKO035, P4 (code as 1)
* JP007, IP1 (code as 2)
e (CZ020, IP23 (code as 2)

= Solve 6x+4 2x=x+16
Student 1: 4x +4=x+16;3x+4=16;3x=12;x=4
Student 2: 6x +4 =3x + 16; -12 =-3x; -4 = -x; 4 = x or x = 4 (different steps)
(code MSM=2)

= Solve 6x+4-2x=x+16
Student 1: 4x +4=x+16;3x+4=16;3x=12;x=4
Student 2: 3x = 12; x =4 (fewer steps)
(code MSM=0)

= “We could solve this system of equations by ‘substitution’ or by ‘addition,” does
everyone remember how? Yes? OK, let’s look at the next one.”
(code MSM=0)

» “This problem we could solve like the last one, by getting the x on the left side of the
equation, so let’s look at the next one.”
(code MSM=0)

6.3 Problem Summary (PSM)

Definition: Code whether there is a summary for each problem. The summary can occur
at any point in the lesson — during the problem, during a Non Problem segment, etc.

The summary might take the form of:

= arestatement of the major steps involved

= stating or pointing out an important or critical mathematical rule, principle, or
procedure in the problem

Summary statements are typically made by teachers. They always occur after the target
result is reached publicly.

When the problem is an AO or is less than 45 seconds (i.e., LWO = 0) or its target result is
not presented/discussed publicly (i.e., NTR = 0), code PSM as “98”.

Mark one of the following options:
0 =no summary
1 = summary
98 = not applicable, because either:

* the problem is an AO
* CPN has been coded
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* the problem is less than 45 seconds (i.e., LWO = 0)
» the target result is not presented/discussed publicly (i.e., NTR = 0)

Notes:

Statements that only repeat a Target Result or a simple step immediately following the
Target Result marked in Pass 2 do not count as problem summaries (e.g. M-NL-027,
IPS).

Sometimes students publicly solve a problem (in written form or orally), and then the
teacher goes over the problem again to confirm or correct what the student did. This
should be coded as PSM=0.

Students might ask the teacher to repeat a step in the problem. Code this as PSM=0
unless the teacher emphasizes that the step is a critical one.

Sometimes an incorrect TR is presented publicly, and later corrected. Only code
PSM=1 if the summary occurs after the corrected TR.

Summaries that occur outside of a problem (e.g. in an NP segment or within another
problem) must clearly relate back to the problem -- specifically, the problem statement
or the target result. For example, when a general rule is given following a sequence of
problems, there must be a clear reference back to a specific problem in order for that
problem to be coded as PSM=1.

For problems that have multiple TRs, only one target result needs to be summarized in
order to code the problem as PSM=1.

Examples:

M-HK-112; IP 4, code as "1",

M-CZ-059,IP 4 , code as “1” . (Note: The summary occurs in the NP segment
immediately following IP 4.)

M-AU-006, IPs 5-8, code as “1”.

6.4 Types of Information or Activity in Non-Problem (NP) Segments

For every Non-Problem (NP) Segment code whether any of the following types of
information or activity are present. Every NP Segment should include at least one of these
4 codes.

6.4.1 Contextual Information (CON)

Definition: Information presented during the NP segment provides some context for the
mathematics work that takes place in the lesson. The contextual information must take one
of the following forms:

a goal statement (see definition for GS in Pass 4)

a discussion of some historical background (see definition for HB in Pass 4)

a real life example (see definition for RLNP in Pass 4, RLC in Pass 5, & RWO in Pass
6)

connecting particular mathematical ideas discussed or worked on in the current lesson,
to a past or future lesson. Connections to the past always count as long as a particular
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mathematical idea is referenced. Connections to the future include agenda setting, but
do not include assigning homework or tests.

Mark one of the following options:

0 = No contextual information presented
1 = Contextual information presented

Note:
= IfGS, HB or RLNP has been coded in the NP segment, code the segment as CON=1.

Examples:
= M-US-068, 10:11 and 32:20, code as "1".

6.4.2 Mathematical Concept/Theory/Idea (CTI)

Definition: There is information presented during the NP segment regarding a particular
mathematical concept, theory or idea. The information about the concept, theory or idea
might be presented in varying degrees of detail. However to qualify, it must involve more
than simply naming the concept, theory or idea.

The information might take the form of:

= an introduction of a new concept/theory/idea,

= areview of a mathematical concept/theory/idea previously learned,

= asummary of concepts/theories/ideas worked on in the current lesson, or
= an illustrative example that highlights a mathematical concept/theory/idea.

Mark one of the following options:

0 = No information related to a mathematical concept/theory/idea presented
1 = Information related to a mathematical concept/theory/idea presented

Notes:

= The discussion of a particular mathematical formula or theorem in an NP segment
(which is necessarily outside of the context of a problem) would be marked as 1.

= [f students are asked to read information about a mathematical concept, theory or idea,
during the NP segment, code this as "1" (e.g., M-NL-073, 23:43).

Examples:

= M-CZ-013, 02:01, code as “0.”

= M-CZ-013, 11:32 and 16:24, code as “1.”
= M-US-068, 10:11 and 32:20, code as ".1"

6.4.3 Activity (AC)
Definition: The NP segment contains an activity. Discussion of an activity counts, as long

as the activity takes place in the current lesson. Activities will be specifically related to
mathematics in some way but not to any particular mathematical problem (i.e. IP or CP).

473



The activity might take the form of:

= A game (e.g. Bingo, Hangman, trivia game, flashcard drill, word search)

= Any task that does not involve problems (e.g. worksheet page not coded as containing
problems).

[J Mark one of the following options:
0 = No activity presented
1 = Activity presented

Notes:
= [f students write down a homework assignment in their journal or write down notes, do
not count this as an "activity" - code this as "0".

* Showing students how to use a calculator or computer during a NP segment does not
count as AC - code this as "0" (e.g., M-SW-283, 17:14).

Examples:

= M-AU-013, 2:49 & 48:24, code as "1".
6.4.4 Announcing or Clarifying Homework or Test (HT)
Definition: The teacher announces or clarifies a future homework assignment or a test.

Mark one of the following options:

0 = No announcing/clarifying homework or test
1 = Announcing/clarifying homework or test

Note:
= If AH (see Pass 4) has been coded in the NP segment, code the segment as HT=1.

Examples:
e M-US-068, 02:21, code as "1".

6.5 Private Work Assignment (PWA)
Definition: For each CI4 & CI5 segment (see sections 1.2.2.3 & 1.2.3.1), code whether
students work on an assignment that requires them to repeat steps, do more than repeat

steps, or is a mix. For CI4 segments, code the assignment that students work on privately.

The assignment can include many problems, one problem, or just part of a problem. (If the
assignment doesn’t include any problems, code as “98”.)

Use questions 5 & 6 from the Teacher Questionnaire regarding what is "mainly new" and
"mainly review" to help make coding decisions. Refer also to the additional materials and
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lessons tables to help determine what the assignment is. (Most teacher questionnaires and
additional materials are located on Video 5 = Scanned Materials.)

For each CI4 & CI5 segment mark the in-point and one of the following choices:

1 = not able to make judgement
Use this coding option when it is not clear whether the assignment is "repeating steps"”
or "more than repeating steps".

For example, you might not be able to make a coding decision when:

a) Students commence work on a set of problems without any introduction by the
teacher, and there is no other indication about whether the problems are new or
review. For example, a lesson that follows a weekly work plan (e.g., M-NL-054). OR,

b) CPN has been coded within the segment (e.g., M-NL-014). (Assignments
containing CPN could be coded as “mix” if at least one problem is “repeating steps”
and one problem is “more than repeating steps”.)

2 =repeating steps

The students work on an assignment that requires them to repeat steps, or sequences
of steps, that they have already done/seen in a previous lesson, or in the current lesson.
The mathematical concept(s) and solution method(s) are known to the students.

If the teacher states that the assignment is "practice/review", either during the lesson
or on the Teacher Questionnaire, this is a strong indication that the assignment is
“repeating steps”.

Sometimes the exact steps for how to do an assignment are shown in the
textbook/worksheet (e.g. M-AU-001, 27:58). In these cases, code the assignment as
662”.

Sometimes a “worked example” is shown in the textbook/worksheet, and the
assignment is to do problems with the same steps as the example. Look to see if the
teacher points out the “worked example” or if the class works through similar
problems publicly. If so, code it as “2”. If there is no reference to the worked
example, and the assignment would otherwise be coded as “more than repeating
steps”, code it as “3”.

3 = more than repeating steps
The students work on an assignment that requires them to do more than simply repeat

steps or sequences of steps that they have already done/seen. The mathematical
concept(s) may or may not be known to the students.
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The assignment might require students to adjust a known solution method, create a
new solution method, or put known steps together in a novel way. The assignment
might require students to do some sort of discovery or exploration of a concept (e.g.
finding a new mathematical rule or pattern).

Problems that are “open choice” (as coded in Pass 5) and involve sharing different
solution methods, often indicate that students had to do “more than repeat steps” (e.g.,
M-SW-233, 5:57 & 16:24, code as “37).

Do not rely solely on the information provided by the teacher to code the assignment
as "3", because his/her notion of "new" may not match ours.

4 = mix

The assignment contains several problems. At least one of the problems can be
classified as “repeating steps”, and at least one of the problems can be classified as
“more than repeating steps”.

Note: You don’t have to make a decision about every problem in the assignment. As
long as one problem is “repeating steps” and at least one is “more than repeating
steps”, you can code the assignment as a “mix” (e.g., M-US-005).

98 = not applicable
The CI4 or CI5 segment does not contain problems (e.g., NP, MO, or NM from Pass 2
was coded).

Notes:

It is important to note that the PWA code is applied to the assignment given during a
Cl4 or CI5 segment. For instance, if the class works together on a new problem, but
then the students do some of the known steps in that problem privately, the assignment
should be coded as "2" (e.g. , M-CZ-028, 14:24)

For assignments that contain CPs, think about what the required steps are for each
problem in comparison to the steps that students already know. Watch how the
problems are solved publicly (e.g. CPCW), or if they are not solved publicly, try to
solve them yourself.

If there are two CI4 or CI5 segments in a lesson where the assignment students work
on stays exactly the same, both segments should have the same code. However, if the
nature of the assignment changes (e.g. the teacher shows students how to do the
assignment or some of the critical steps), then the segments may have different codes.
Word or story problems need to be looked at carefully:

In many cases, students can solve these problems by first transforming the words into
equations, and then applying known steps in a familiar way (code as “2”).

But, if the word problem requires students to adjust a known solution method, create a
new solution method, or put steps together in a novel way, then it meets the definition
of “more than repeating steps” (e.g., M-SW-233, 5:57 & 16:24, code as “3”).
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Examples:

e M-CZ-064, 04:05, code as "2"
e M-CZ-028, 44:08, code as "2"
e M-HK-038, 27:42, code as “2”
e M-JP-010, 10:21, code as “3”
e M-AU-001, 4:32, code as “3”
e M-SW-106, 11:46, code as “4”

6.6 Private Work Segments

Codes in this section are to be applied only to segments previously marked as CI5 (Private
Work, see 1.2.3.1).

6.6.1 Organization of Students (OS)

Definition: For each private work segment, note how the majority of students appear to be
working -- individually, in pairs, or in groups.

Organization of Students (OS) is marked as a coverage code for each CI5 segment. Within
a single CI5 segment there may be shifts in OS.

Notes:

= Note that the students seating arrangement does not necessarily tell you how students
are working. For example, if students are seated in a group arrangement but the
majority work independently on an assignment, code this as "1".

= Sometimes students work on an assignment individually, but are allowed to talk to
their neighbors. In these cases, code how the majority of students appear to be
working.

= Sometimes there are CIS segments during which students do not work on an
assignment. Code these segments as "1".

= In order to code for OS, you may need to watch the end of the previous public segment,
listening for teacher instructions.

Code one of the following coverage codes:
0 = unknown organization
1 = the majority of students appear to work individually

2 = the majority of students appear to work in pairs

3 = the majority of students appear to work in groups

Examples:

= JP-044 (CIS: 28:18- 43:29). Shift from OS = 1 (28:18-38:24) to OS = 2 (38:24 —
43:29).
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= (CZ-002 (CI5: 10:18-17:31). At 10:04 teacher says, “work in groups". Code as OS = 3.
6.6.2 Display Information (DI)

Definition: Code whether the teacher displays mathematical information on the board or
overhead projector for each CI5 segment.

Displaying Information should take one of the following forms:

= Displaying mathematical information for all students to see

* Organizing the blackboard or overhead in preparation for classwork
= Positioning props used for teaching (e.g. posters, cut-outs)

Code one of the following options:
0 = no display of information

1 = display of information

Displaying Information NOT Displaying Information
*  Writing problem statements or *  Writing the page or problem
target results on the board or numbers of the current assignment
overhead or homework
*  Writing mathematics information * Putting a prepared transparency on
on the board or overhead the overhead projector
transparency (even if it's not
discussed publicly)
e Putting a prepared poster on the * Erasing the board
board
*  Writing information on the board as
part of a Public Announcement
(PA) or while assisting a student

Examples:

= JP044 ( CI5: 3:26-9:26) , teacher writes on board @4:31, code as 1.

= JP044 ( CI5: 28:18-43:29) , teacher writes on board @ 39:20, code as 1.
= (CZ002 ( CI5: 27:55-28:55), teacher writes on board @28:09, code as 1.

6.6.3 Administrative Activity (AA)

Definition: Code whether the teacher engages in administrative activity that is unrelated to
the students' current assignment at any point during each Private Work (CI5) segment.
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The AA may take the form of private, verbal exchanges between the teacher and student(s)
(e.g., the teacher checking with students to see if their homework is complete), or it may
not involve students at all.

Examples of AA include:
= distributing papers that are not the current assignment
= grading papers
= taking roll
Code one of the following options:

0 = no administrative activity

1 = administrative activity

Administrative Activity NOT Administrative Activity

* Teacher writes notes at his/her e Teacher walks around the
desk, and the content of the notes is classroom and makes observational
unclear notes regarding students' progress

on the current assignment (e.g., JP-
044)

* Teacher has an extended e Teacher has a brief conversation
conversation, or several brief (i.e., 1-2 sentences) with an
conversations with different individual student of an
students, of an administrative or administrative or organizational
organizational nature nature

* Public Announcements (PA) of an
administrative or organizational
nature

* Erasing the board

Examples:

= (CZ002 (CI5: 10:18-17:31) Teacher takes roll and writes on her booklet @11:15 —
12:04, code as 1.

= NLO036 (CI5: 4:41-5:53) Teacher checks with students to see if their homework is
completed @ 4:50- 5:50, code as 1.

6.6.4 Public Announcements (PA)

Definition: Public announcements are those remarks made by the teacher during private
work that are intended for or addressed to all students.

Mark each Public Announcement with an in-point only.
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Code a new PA each time there has been a pause of at least 10 seconds in the teacher's
public talk.

6.6.4.1 Type of Public Announcement

Code one of the following choices for each Public Announcement:

1 = Mathematical Information Related to the Current Assignment

The Public Announcement contains mathematical information that is
intended for students to use in completing the mathematics of the current
assignment. For example, the teacher clarifies or explains a problem or its
solution, affirms an answer, step, or procedure, or clarifies the use of tools
needed for the current assignment.

Examples:

= “Isee alot of you forgetting to add the base of the pyramid when finding it’s
total surface area. Remember to do that.”

= "When you're drawing the line to represent the linear question, be sure that all
of your points fall on that line. If they don't, you've done something wrong."

= "With this equation, you're working with fractions. So what's representation of
p1 will you want to use? Right. Twenty-two over seven."

2 = Organizational Information Related to the Current Assignment

The Public Announcement contains an organizational reference to
mathematics work, but it is not necessary for students to complete the
mathematics of the current assignment. For example, the teacher provides
general, administrative information about an assignment or assesses
students' progress on an assignment.

Examples:

= "Check your answer with the answer written on the board."
“Don’t forget to put your name on your paper.”

= "[fyou finish quickly, continue with problems 5-10."

= "If you're finished, let me check your answer."

= "You have five more minutes to work on this assignment."

* "Who's done with number 27"

= S:"Are we supposed to do problems 1 and 2?" T: "Yes, 1 and 2."

3 = Information Unrelated to the Current Assignment
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The Public Announcement contains either no mathematical information
(e.g., the teacher responds to disciplinary problems or makes off-topic
announcements) or mathematical information that is completely unrelated
to the current assignment.

Examples:
=  “Remember to bring back your permission slips for the museum visit
tomorrow."

= "HEY! It's way too noisy in here. Tone it down!"
4 = Unknown

Use this coding option only when there is not enough audio available to
determine what type of public announcement is taking place, or when the
meaning of the teacher announcement is unclear.

Consider these options hierarchically. For example, if an announcement
contains information related to the current assignment, only some of which is
mathematical in nature, code the PA as 1.

Addition/ Clarification to the coding manual 6.6.4 Public Announcements (PA)
2/7/01

The “Current Assignment” refers to the activity that the majority of students are
asked to do in that particular CIS segment. This can be mathematics problems, non-
problem mathematics work, or even non-mathematics or mathematics organization.

For example, if students are asked to copy notes from the blackboard, the current
assignment is the note-taking activity. Any Public Announcement made during this
time that is unrelated to the note-taking should be coded as PA3.

Notes:

Public announcements where the teacher gives homework may be coded in
different ways, depending on whether or not the homework is to finish the private
work assignment.

If the homework is to finish the seatwork assignment, code PA as "2".

If the homework is something other than finishing the seatwork assignment, code
PA as "3".

If the homework is to finish the seatwork assignment and do something else, code
PA as "2".

If you are not sure what the homework is, code PA as "4".

The volume level of the teacher's voice does not by itself indicate a Public
Announcement. For example, if the teacher uses a loud voice to talk to a single
student, this does not count as a PA.

Examples:

NL 036 ( CI5: 27:48-43:04) PA at 28:33 , code as 3.
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e JP 044 (CI5: 3:26-9:26) PA at 3:36, code as 2; PA at 6:49, code as 1; and PA at

8:11, code as 2.

e JP 044 (CI5:28:18—43:29) PA at 35:29, code as 3; and PA at 37:57, code as 1.

6.7 Pass 6 Coder Protocol

First, write in the codes by hand, onto the codesheet. Then, enter them into vPrism and

Excel (see Table below)

Pass 6 Codes Apply To vPrism or excel

Resources (8 codes) Lessons vPrism (in-points at start of lesson)
Multiple Solution Problems Pass 5 Excel codesheet

Methods

Problem Summary Problems Pass 5 Excel codesheet

Non-Problem Types (4

NP segments

vPrism (same as NP segments)

codes)

Private Work CI4 & CI5 segments vPrism (in-points at start of CI4 or CI5)
Assignment

Organization of CI5 segments vPrism (in & out points)

Students

Board Preparation

CI5 segments

vPrism (in-points at start of CI5)

Administrative Activity

CI5 segments

vPrism (in-points at start of CI5)

Public Announcement

Occurrences throughout CI5
segments

vPrism (in-points)

Type of Public
Announcement

Public announcements

See Public Announcement

482




Chapter 7. PASS 7: PURPOSE CODE

7.1 Purpose (P)

The Purpose (P) code is a coverage code. That is, all points in the lesson must be
coded as one of the following 3 mutually exclusive categories: Addressing Content
Introduced in Previous Lessons (P1), Introducing New Content (P2), or
Practicing/Applying Content Introduced in the Current Lesson (P3).

Incorporate Non Math, Mathematics Organization, Technical Problem and Break segments
into the immediately following Purpose segment. If there is a NM or MO segment at the
very end of the lesson, include it into the immediately preceding Purpose segment.

Code one of the following options:

1 = Addressing Content Introduced in a Previous Lesson(s) (P1)

The class goes over content that has been previously introduced. The purpose of this
segment may be to review, reinforce, secure knowledge, re-teach, re-instruct, lead into new
content, check homework, or evaluate students.

Activities during this segment may take the form of:
*  Warm-up problems/ games/ mental math

= Review problems

= Teacher lecture/ class discussion

Checking previously completed work/ homework
Quiz/ grading

P1 segments are typically of the following nature:
= Practice or application of a topic learned in a prior lesson, or
= Review of an idea, concept, theory, or formula learned previously.

P1 Notes:

* During a P1 segment the teacher expects students to know the content being reviewed.
If the students do not appear to know this content, the teacher may briefly provide re-
instruction.

* A segment coded as P1 addresses only content that has been introduced previously. As
soon as a teacher introduces any new content, shift to P2. It does not matter how
smoothly the transition to new content occurs, or even if it appears that the teacher
intends for the previously learned content to lead into the new content.

* If students are working on CPs that meet the definitions of both P1 and P3 (i.e. a mix
of review and practice of new), code the segment as P3.
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2 = Introducing New Content (P2)
The class is introduced to content that has not been worked on in a previous lesson. The
purpose of this segment may be to acquire knowledge, concepts, procedures, or skills.

Activities during this segment may take the form of:

* Exposition/ demonstration/ illustration

* Teacher led exploration/ student exploration

* C(Class discussion

* Reading from the text/ taking notes

* Assigning a task involving new content, which is intended to be worked on in the
current lesson

*  Working on a problem in order to introduce an idea, content, theory, or formula for the
first time

P2 segments are typically of the following nature:
= Anew idea, concept, theory, or formula is presented. Immediately after it is presented,
it may be reviewed or summarized (see related Note below).

P2 Notes:

= During a P2 segment, the teacher does not expect students to know all the content
being presented, or to be able to answer his/her questions regarding that content.

= A Goal Statement (GS), or some other form of "foreshadowing" new content, does not
by itself indicate a shift to P2. Rather, the teacher must actually introduce content that
is new.

= Ifa Goal Statement (GS) immediately precedes the introduction of new content,
include the GS as part of the P2 segment.

= Ifin Pass 6, a PWA was coded as “more than repeating steps” or “mix,” (i.e., PWA =3
or 4, respectively), Purpose should be coded as P2.

= Summaries of ideas, concepts, theories or formulas learned today should be coded as
part of the purpose segment that precedes it. For example, if the summary comes
immediately after students work on practice/application problems on a topic learned in
this lesson (P3), it should be coded as P3. If the summary comes immediately after the
presentation of a new idea, concept, theory or formula (P2), it should be coded as P2.

= Sometimes following the introduction of new material and prior to the practice/
application/consolidation of that material, there is mathematical content that does not
precisely fit either P2 or P3 — include this as part of the P2 segment.

3 = Practicing/Applying/Consolidating Content Introduced in the Current Lesson
(P3)

The class is involved in practicing or applying some of the content that has been
introduced in the current lesson. The purpose of this segment may be to practice,
consolidate knowledge, or apply knowledge, concepts, procedures, or skills.

Activities during this segment may take the form of:
* Assigning a practice/application task
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*  Working on a problem(s) to practice or apply an idea, concept, theory, or formula that
was introduced in this lesson.

Sharing/ class discussion of problems

Re-instruction

Concluding

P3 segments are typically of the following nature:

= Practice or application of a topic already learned in this lesson.

* Anidea, concept, theory, or formula already presented in this lesson is discussed,
reviewed, or summarized AFTER the class has engaged in some practice/application
problems on a topic learned in this lesson (see related Note below).

P3 Notes:

= During P3 segments, the teacher expects students to be able to work on problems using
their knowledge of the new content introduced.

=  PWA (from Pass 6) should be coded as either “not able to make judgment,” “repeating
steps,” or “not applicable,” (i.e., PWA =1, 2, or 98, respectively).

* Summaries of ideas, concepts, theories or formulas learned today should be coded as
part of the purpose segment that precedes it. For example, if the summary comes
immediately after students work on practice/application problems on a topic learned in
this lesson (P3), it should be coded as P3. If the summary comes immediately after the
presentation of a new idea, concept, theory or formula (P2), it should be coded as P2.

* If students are working on CPs that meet the definitions of both P1 and P3 (i.e. a mix
of review and practice of new), code the segment as P3.

98 = Not Able To Make Judgement (P98)

Use this coding option in those rare instances where you are not able to make a judgement
regarding purpose. For example, the entire lesson is coded as CPN and there is no other
information provided by the teacher in the questionnaire to inform you of the purpose.

General Notes:

* You may use ideas created with your National Research Coordinator during the
International Meeting to assist in making coding decisions, as long as these ideas don’t
violate the definitions listed above.

Examples:

= M-AU-041
00:42-10:00 = P1
10:00-16:29 = P2

16:29-end = P3
e M-CZ-081
Entire lesson = P1
= M-SW-101
1:20-5:25=P1
5:25-23:54 =P2
23:54-end = P3
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7.2 Pass 7 Tips for Coders

Before coding for Purpose, collect information regarding what is new and review in the
lesson from the following sources:

Teacher Questionnaire (original questionnaires are located on Video 5 -> Scanned

Materials -> TQ); translated questionnaire files are located on LessonLab Drive -> Public
Documents -> Deliverable Backups -> TQ translation)

PWA coding from Pass 6 (refer to vPrism data entry or lesson folder)
Usually shifts in Purpose correspond to shifts in Pass 2 coding.

7.3 Pass 7 Coder Protocol

Note purpose shifts on the printed transcript

Enter times into vPrism
Export from vPrism to check data entry
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Chapter 8: CREATING EXTENDED LESSON TABLES

PART A: ADDITIONAL INFORMATION TO INCLUDE*
MATHEMATICAL GENERALIZATIONS
LABELS & SYMBOLS
LINKS

PART B: CONSTRUCTING ELTs

Extended Lesson Tables will be created for a subset of the lessons, by specially
trained coders. In Part A, we will mark additional items interest for the extended lesson
tables: Mathematical Generalizations, Labels & Symbols, Link to the Current Lesson, and
Link to a Different Lesson. In Part B, we will create the extended lesson tables.

8.1 Mathematical Generalizations (MGs)

Definition: There are two conditions that must be evident for a period of time in the lesson
to be marked as containing an MG:
There must be generalized mathematical information (i.e., MGs must apply to a
class of problems, beyond any particular set of problems worked on in the current
lesson).
There must be an explicit attempt to point out the generality (i.e. there should be a
clear verbal or written marker indicating the teacher's or student’s intent to generalize).

Statements about generalized mathematical information do not by themselves count as an
MG. To count as MGs, such statements must simultaneously synthesize the mathematics
and highlight the generality.

MGs can be presented orally or in written form, using words or symbols. However, if they
are presented in written form they must be referred to publicly. MGs might contain
specific numbers if they are presented in a generalized way. For example, "the angles of a
square always add up to 360 degrees".

MGs can only be marked in public interaction (i.e. in CI 1 to CI 4 or in public
announcements during CI 5). MGs will be marked as Occurrences with in-points only.

¥ These additional items included in the Extended Lesson Tables are not codes. That is, reliability will not
be computed and analyses will not be run on them.
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MGs are likely to be found when:

= An explicit request is made for generalized information. This information may be
"review" or "new" for the class. If there is a request for an MG and an attempt to
answer it that is accepted, then we must code it as an MG. A request is not marked as
an MG unless there is an attempt to provide an answer.

= Premises, definitions or summary statements related to the solving of problems are
presented.

Occasionally Problem Statements and Target Results will include generalizations. These
should be counted as MGs. Also, a single step in a problem might qualify as an MG if it
meets the definition.

MGs must contain enough mathematical information so that an average student can recall
and apply the information.

Counter-examples:

*  “Distance OA, how do I calculate it? Let’s ask Erine. Well it’s Pythagoras.” (M-SW-
242, 8:18)

*  “Always take the following figure if you want to round. Not the one that’s indicated,
but you have to keep in mind the following figure.” (M-SW-242, 11:07)

8.1.1 Types of Mathematical Generalizations (MGs)

There are three different kinds of MGs: procedural, definitional and conceptual. All
MGs should clearly fall into one of these categories, although we will not mark them as
such.

Procedural MGs describe general solution procedures used for a class of problems.

Examples:
*  “To solve equations first calculate like terms, secondly simplify, thirdly isolate x.’
*  “We calculate the surface area of any geometrical solid by first calculating the
single surface areas and then adding them up.”
*  “One of the rules for statistical analysis that we looked at last week was that when

you 're analyzing numbers in statistics it’s often a good idea to write them in order,
smallest to largest.” (M-AU-006, 15:21)

’

Definitional MGs resemble "traditional" or "accepted" mathematical definitions and
conventions. Definitions and conventions are culturally agreed upon statements or
procedures that are not subject to proof. To count as an MG, there must be more than
simply labeling or naming a mathematical term. That is, there must be some discussion of
the distinguishing or specific properties of the mathematical term.

Examples:

*  “A cube (mathematical term) is a prism (larger group) that has equal sides and right
angles (properties)”
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“Linear functions (mathematical term) are functions (larger group) that result in a
straight line (properties)”

“Prisms have a parallel base and top area.’
“We always write percent with the symbol %, and x% means x/100".

1

Notes:

If labeling is accompanied by a definition of the mathematical term, mark this as an
MG.

Conversions between standard units of measurements do not count as MGs (e.g., | cm
=10 mm, $1.00 = 100 cents, 1 week = 7 days)

Discussions about the linguistic roots of words (e.g., "iso" is from the Greek, meaning
"the same") do not, by themselves, count as MGs.

Conceptual MGs describe the conceptual or structural nature of mathematics.

Conceptual MGs may be theorems , properties or formulas.

Theorems state or summarize mathematical claims that can be proven. The
mathematical claim should be either verbally (sentence statement) or symbolically
expressed.

Properties describe special characteristic features of mathematical objects or
operations. They often take the form of axioms or beginning assumptions (premises).
They apply to large numbers of cases.

Formulas are symbolic expressions with variables that describe a mathematical
operation or procedure for the general case. Formulas often capture mathematical
properties with special clarity and precision.

Examples:
“Every angle with the vertex on a circle that intercepts a diameter AB is a right angle”
or “a’+b’=c"".

“The commutative property for multiplication states that factors can be multiplied in
any order without altering the result.”

“... the commutative property can be expressed as a-b=b-a.’

’

m__n__ _ntm
a da=a

Notes:

If a number of properties are discussed or described, count each individual property as
a separate MG. (e.g.-“Uh do you remember the triangles’ conditions of congruence
that [you] all studied before...What was the first one? The three pairs of sides are
each equal [MG1]. The two sides and the angle they contain are equal [MG2]. One
pair of sides and the angles at either end of them are each equal [MG3] (M-JP-026,
40:16-40:57)).

If several forms of the same formula are discussed or described, count each form as a
separate MG. (e.g., “So who will tell me how to calculate the area of a triangle? A4
times VA over two [MG1]. B times VB over two [MG2]. C times VC over two [MG3].
(M-CZ-096, 07:00-07:45)).
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= [Ifa formula is written or discussed in the context of solving a problem publicly, count
it as an MG (e.g., “Dylan will come to the blackboard now. And he will try to calculate
the perimeter of the triangle. O equals A plus B plus C [MG4R]. (M-CZ-096, 10:32)).

= [fa formula is both written on the board and stated verbally, count this as one MG.

= [fa generalization is rephrased to highlight a different concept or idea, mark these as
separate MGs. (e.g. (“A number is divisible by two if the digit in the ones place is
divisible by two [MG1]. 21:00-How do you know a number is divisible by two? Ifit’s
an even number [MG2]. M-US-57, 20:46).

» Geometric figures that are drawn without specific measurements are usually intended
to represent general cases.

8.1.2 Marking the In-point of an MG

The in-point of the MG is marked the first time that the mathematical generalization is
clearly stated. If the request for the MG is necessary to understand the generalization, the
in-point should be at the request.

MGs should be numbered consecutively as they appear in the lesson. For example: MG1,
MG2, MG3, etc.

8.1.3 Repeated MGs (MGR)

Repeated MGs should also be marked with an in-point and an "R". For example: MGI,
MG2, MG3, MG2R, MG4. To be marked as a repeated MG, the MG must be repeated in a
new context (i.e. a shift in a Pass 2 content activity segment) or a new problem. If an MG
is repeated several times within the same context or problem, mark only the first clear
statement as an MGR.

Example of Repeated MG:-
* M-HK-029  9:22-10:01

8.2 Labels & Symbols (LAS)

Definition: LAS is marked when an explicit attempt is made to use precise mathematical
language to point out the "name" given to the particular mathematical idea/concept or its
symbolic representation.

The purpose of marking Labels & Symbols is to capture times when the teacher
emphasizes precise mathematical terms, and makes a special effort to call attention to those
terms. Just using the terms or symbols is not enough to mark LAS.

Details of the idea/concept itself may or may not also be provided. If labeling, as defined

above, is accompanied by a definition of the mathematical term, mark this as both LAS
and MG.
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LAS can only be marked in public interaction ( i.e. in CI 1 to CI 4 or in public
announcements during CI 5). LASs will be marked as Occurrences with in-points only.

A) Labels

LAS is marked when an explicit attempt is made to point out the "name" of a mathematical
idea/concept.

Examples:
*  “Remember, these are called isosceles triangles”
o “What’s this called? Yes, a linear equation.”
e “So how about this number 11?7 It is uneven, an odd number and it is not divisible.

That’s exactly what we 're talking about today, divisibility.” (M-US-57; 18:56)
LAS is not marked when the "name" is simply used in a sentence:

Counter-Examples:
= "What are the lengths of the sides in this isosceles triangle?"”
= "When we solve this linear equation we have to divide both sides by 2."
= "Remember to combine the exponents first and then simplify the rest.”
=  "T: How do I calculate this problem?

S: Using the Pythagorean formula." (M-SW-242, 8:09)

Classification tasks, by themselves, do not count as LAS:

Counter-Examples:

= “First of all, what operations do you know? Yes? There’s
multiplication...division...the additions and the subtractions.” (M-SW-266, 19:43-
20:05)

= “Of'these 4 expressions, which ones are equations and which ones are not equations.”
(M-AU-056, 1:19)

Measurement terms do not count as LAS:
Counter-Examples:
* Leap year, liter, acre
B) Symbols
LAS is marked when symbols are (1) defined or (2) pointed out explicitly.
Examples:
a) "We always write percent with the symbol %, and x% means x/100."

b) "When we label the angles in a triangle, let's use capital letters and write A, B, and C."
¢) "The way to write 'equivalence’ is with three horizontal bars."
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LAS is not marked when the symbol just is used in a sentence or written without drawing
special attention to it.

Counter-Examples:

a) "So this should be 78 percent" (or written 78% on chalkboard).
b) "What's the size of angle A in the triangle?"”

¢) "We can prove that a’ - b° = (a + b)(a - b)."

8.2.2 Marking the In-point of LAS

The in-point of LAS is marked in the same way as MGs. That is, the first time that the
label or symbol is clearly stated. If the request for the LAS is necessary to understand the
generalization, the in-point should be at the request.

LASs should be numbered consecutively s as they appear in the lesson. For example:
LASI, LAS2, LAS3...

8.2.3 Repeated LAS (LASR)

Repeated LASs should also be marked the same way as MGs. That is, with an in-point and
an "R". For example: LAS1, LAS2, LAS3, LAS2R, LAS4. To be marked as a repeated
LAS, the LAS must be repeated in a new context or a new problem. If a LAS is repeated

several times within the same context or problem, mark only the first clear statement as an
LASR.

8.3 Links
8.3.1 Link to the Current Lesson (LC)

Definition: An explicit verbal reference by the teacher that connects particular
mathematical ideas discussed or worked on within the current lesson. Simply repeating a
mathematical idea does not count as a link. It must be connected with another idea. The
link should help students organize related information.

Links can only be marked in public interaction (i.e. in CI 1 to CI 4 or in public
announcements during CI 5). Links will be marked as Occurrences with in-points only.

Examples:

=  Comparing two solution methods presented by different students during the lesson.

= Contrasting two problems done during the lesson.

= Taken from transcript (M-CZ-021, 10:39): So, we have said that if we multiply
fractional expression by whole expression we take similar steps as if we multiply a
fraction by integer. So, how do we multiply a fractional expression by the whole
expression? HENRY, tell us the rule. We multiply the numerator by the whole
expression and the denominator doesn’t change. Yes, and why doesn’t the denominator
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change? We are able to justify it. We can write the whole expression as fraction? Yes,
then I can use the rule for multiplication of fractions thus, even with fractional
expressions as we will see today. Numerator times numerator, denominator times...
Denominator.

Note:
* Lesson summaries and goal statements do not count as LC unless an explicit
connection between mathematical ideas is made.

8.3.2 Link to a Different Lesson (LD)

Definition: A verbal reference by the teacher to particular mathematical ideas discussed
or worked on in the current lesson to another lesson (either past or future).

Links to the past always count as long as a particular mathematical topic or idea is
referenced. Links to the future only count if the connection between particular
mathematical ideas is made explicit. For example, activities such as setting a test,
assigning homework, or stating the agenda for a future class, do not count unless an
explicit connection is made.

Links can only be marked in public interaction (i.e. in CI 1 to CI 4 or in public
announcements during CI 5). Links will be marked as Occurrences with in-points only.

Examples:

* Taken from transcript (M-CZ-021, 01:36) So, last week we have learned to multiply
[fractional expressions by whole expressions. We have said that, in fact, the steps
are the same as if we multiply fractions by integers. We have found out that if we
multiply or extend or simplify fractional expressions, the procedure is the same as
with the fractions. Today we will add the multiplication of fractional expressions by
fractional expressions.

e Taken from transcript (M-CZ-021, 04:08) Last time, in our ten minute test, |
forgave you if you had forgotten or had wrong conditions. Today the conditions
will be a part of the grade, so, watch out for it.

e Taken from transcript (M-HK-047, 23:45) Do you still remember what descending
powers means? We previously had a chapter in the book that specifically talked
about powers, right? Arrange it according to the powers of the variable, arranging
them from high to low.

* Taken from transcript (M-NL-022, 10:00 not LD)-*“Right, the total...looks a little
bit like question fourteen, doesn’t it? ” (17:06 LD)-“Looks a little bit like question
fourteen. There it said, at fourteen, what percent. And at number fifteen, what
percentage is fourteen of two hundred and twenty?”

Counter Example:
» Taken from transcript (M-SW-266, 2:06-2:57) If a teacher appears to be making a
reference to the past in order to establish an agenda, then do not mark as a link.
(e.g., “Before we get into the corrections directly, what do you need to work out the
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solutions to these problems? ... The papers with the formulas. Yes...Anything else?
The formulas that we've learned. And then Steve, he tells us ‘The formulas that
we’ve learned.” Good! So then we need to agree on this point. These formulas,
we ...have them on a piece of paper or in our heads.”).

8.4 Constructing Extended Lesson Tables

An Extended Lesson Table is constructed to provide a country-blind or anonymous

summary of the content flow of the lesson. All references that might identify the country in
which the lesson was conducted (e.g., names of teacher or students, names of money units,
written words on the chalkboard) are removed or replaced with country-neutral references.

Extended Lesson Tables are used to (1) provide a quick and easily accessible overview of
the lesson for later reference, (2) to provide a clear record from which problems can be
linked with entries in the topic list, and (3) to afford the possibility for others to code
further the nature and quality of content using country-blind data. In this section, we
describe how to construct an Extended Lesson Table.

We will create 2 files for each Extended Lesson Table: a text file and a graphics file. The
text file will be created in Microsoft Word, and will not contain any pictures or graphics.
The graphics file will be created in HomePage, and will contain all accompanying pictures
& graphics.

8.4.1 Text File

8.4.1.1 Heading

The top of each table includes the following headings:

TIMSS 1999 Video ID:
ELT ID:
Materials:

8.4.1.1.1 TIMSS 1999 Video ID

Write the original TIMSS 1999 Video ID# of the lesson here. This will include the name of
the country in which the lesson was videotaped. This number will be masked when the
table is given to other coders.

8.4.1.1.2 Extended Lesson Table ID

A new number will be assigned to the Extended Lesson Table using an index of TIMSS
1999 Video ID#s and Extended Lesson Table ID#s. This number always will remain on the
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table and will be used to connect the Extended Lesson Table with the videotape via the
index.

8.4.1.1.3 Materials

List all materials (instructional aids) introduced or used during the lesson. The material
must be clearly identified by the teacher or visible on the videotape, as coded in Pass 6.

* Chalkboard

* Overhead projector

e Television or videotapes

* Textbook or worksheets (including review sheets, study sheets, homework sheets)

* Student workbook (including notebooks, formula books, journals, diaries)

* Mathematical models and construction aids (for example, graph paper, Hundreds
tables, geometric solids, maps, Base-Ten Blocks, rulers, compasses, protractors)

* Real-world objects (for example, cans, beans, toothpicks [i.e. objects from outside the
classroom])

* Calculators (including regular calculators and graphing calculators)

e Computers

8.4.1.2 Table Columns

Each table will include the following 4 columns:

Time | Classroom Content Description
Code | Interaction Activity &
Occurrence
Codes
8.4.1.2.1 Time

Mark the In-Point of all lesson segments identified in columns 2-5. Each in-point will
begin a new row in the Extended Lesson Table. The first In-Point is the beginning of the
lesson. The last In-Point is the time the lesson ends.

&.4.1.2.2 Classroom Interaction

Enter the appropriate Classroom Interaction code (CI I - CI 5), from Pass 1, for each
segment. As a reminder, the possible codes are the following:
CI 1: Public Interaction
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CI 2: Public Information Provided by Teacher, Optional for Student Use
CI 3: Public Information Provided by Student, Optional for Student Use
CI 4: Mixed Private and Public, Not Optional

CI 5: Private Work

Private Work (CI5) segments are further coded in Pass 6, according to the organization of
students. List this information in brackets. The possible codes are:

Unknown Organization

Individual

Pairs

Groups

8.4.1.2.3 Content Activity & Occurrence Codes

Enter the appropriate Content Activity Segment from Passes 2 & 3. The possible segments
are:

AO: Answered Only Problem

CP: Concurrent Problem

IP: Independent Problem

CPSU: Concurrent Problem Set-Up
CPSW: Concurrent Problem Seatwork
CPCW: Concurrent Problem Classwork
NP: Non-Problem

MO: Mathematics Organization

NM: Non Math

TP: Technical Problem

BK: Break

Non-Problem segments are further coded in Pass 6. List these codes in brackets. The
possible codes are:

CON: Contextual Information

CTI: Mathematical Concept/Theory/Idea

AC: Activity

HT: Setting/Clarifying Homework or Test

Enter all Occurrence codes from Pass 4. The possible codes are:
AH: Assignment of Homework

GS: Goal Statement

HB: Historical Background

OI: Outside Interruption

RLNP: Real Life Within Non-Problem Segments

SL: Summary of Lesson

Enter the following Occurrence codes from Pass 6:
PA1: Mathematical Content Public Announcement
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(Mathematical Content Announcement made during private work)
The NP categories: CON: Contextual Information
CTI: Mathematical Concept/Theory/ Idea
AC: Activity
HT: Setting/ Clarifying Homework or Test

Mark the In time of the following Pass 6 codes in your exported table:
PSM: Problem Summary
MSM: Multiple Solution Methods

Enter all Mathematical Generalizations, Links, and Labels & Symbols:

MG: Mathematical Generalization

LC: Link to Current Lesson

LD: Link to Different Lesson

LAS: Labels & Symbols

For easy reference to MGs and LASs in the exported table, before you type in the
description for these in the V-prism note fields, enter their corresponding number first by
using a 2 letters 3 digits format, e.g. MG001:, LA002: ....

8.4.1.2.4 Description

a. General information

* The description column should contain sufficient contextual information to enable
someone who does not have access to the video to get a sense of the mathematical
content and the key pedagogical decisions.

= Ifyou can convey information clearly and succinctly directly from text, do so and use
quotes. Otherwise, summarize.

= Indicate who is speaking using T, S, SN (new student) or Ss (multiple students)

* When possible, use mathematical symbols for ease of reading

= All measurement units should be metric. All monetary units should be dollars.

* Organize the rows according to shifts in the Pass 2 and 3 coding. Arrange everything
inside the rows by chronological order (as they occurred in the lesson)

= Left justify all text

= If something is not mathematically accurate, but clearly accepted by the class, write
[sic]

b. Information regarding problems

* Include the following information for all AO, IP and CPs:

* Problem Statement - write PS001 in bold

* Solution Method(s) - include all steps that are publicly presented
* Target Result(s) - write TR001 in bold

497



If the problem is solved publicly in written form, include all written steps
If the problem is solved publicly through discourse, include enough talk to show what
steps were taken
Include all answers (correct and incorrect) that are dealt with publicly. Note if an
answer is regarded as incorrect and how it is corrected.
If there are multiple solution methods publicly presented, include all of them.
If students are given an open or limited choice, note this.
If problems are assigned to less than all students as coded in Pass 5, note and explain.
Include the following information for CP segments:
= CPSU-indicate which CPs are assigned
= CPSW
= CPCW
= (CPs -- include only those worked on publicly (move the other CPs,
including their problem statements and target results to the graphics
document)

c. Information regarding other segments

* Provide a I-line description for all Mathematics Organization and Non-Mathematics
segments.

» For Pass 4 Occurrence Codes, provide a 1-2 line description.

= For Outside Interruptions (OI) indicate the duration.

» Briefly describe each Public Announcement listed in Column 3.

= For MGs provide all needed context. This should include the most complete statement
of the MG. When the MG is short, write it verbatim.

= Provide a brief description of each Link.

d. Description of Other Important Mathematical Information

» Include any extended discussions about mathematical labels.

» Include instances when students publicly identify errors.

* Include instances which indicate good mathematical thinking on the part of students
such as student initiated questions.

= All important mathematical information should be captured. For example, statements
that contain "Because" or elaborations of a conceptual nature, etc.

* Include statements indicating whether the content is new or review.

= Indicate in the last row the time of the end-point of the lesson.

= For currency, use pesos (=dollars) and centavos (=cents)

8.4.2 Graphics File
* Include graphics when they carry mathematical information that can't be easily
expressed in words

* Include graphics when they help to clarify the solution method or TR
= Include graphics when unique SMMs or RWOs are used.
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All graphics should be referenced in the Description column of the text file.

Graphics should not contain any extensive written information, as this may indicate the
country. If the written information is important to include, type it in yourself.

Ensure that all inserted graphics are clearly legible. If not, add typed comments to
clarify.

It is not necessary to repeat the same (or very similar) graphics.

Lengthy text (e.g. from a textbook, on the board) should be typed and included as part
of the text file, not the graphics file. Otherwise, this will be an indication that the
lesson was from an English-speaking country.

Include all CPs that are assigned, but not gone over publicly, as part of the graphics
file. List each CP as a separate row, and note its problem statement and target result
(i.e, not given
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Appendix A. Transcript Marking

CODE NAME PASS | COLUMN | COLUMN TEXT MINIMUM TIME NOTE | COUNTING &
POSITION | SYMBOL | SYMBOL TIME | REQUIRED: | TIME | LABELLING
REQUIRED ;| EXCEPTIONS
- Beginning 1 - - T - - Yes -
of Lesson
- End of 1 - - - - Yes -
Lesson —l—J
CI1to | Classroom 1 Left // I minute | Beginningor Yes -
5 Interaction 1 I i End of Lesson:
to5 i no Minimum
PS Problem 2 - - Underline - - No | PS1,PS2...or
Statement PS(PRT1a, 1b,
2a,2b...)
TR Target 2 - - Underline - - No | TR1, TR2... or
Result TR(PRT1a, 1b,
2a,2b...)
AO | Answered 2 Right I i i i Yes | AOa, AOb...
Only
Problem
IP Independent 2 Right I { ...} - - Yes | IP1, CP(2-5), IP6,
Problem ITIP7...
Cp Concurrent 2 Right <SS - - Yes | CP(1-4), IPS,
Problem o CP(6-n)...
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CODE

NAME

PASS

COLUMN
POSITION

COLUMN
SYMBOL

TEXT
SYMBOL

TIME REQUIRED:
REQUIRED ;| EXCEPTIONS

NOTE
TIME

COUNTING &
LABELLING

PRT

Partial
Result Task

Right

(from[...)

—(...t0])

Yes

PS(PRTla, 1b,
2a,2b...)
TR(PRTl1a, 1b,
2a,2b...)

ITIP

Interruption
of Type:
Independent
Problem

Right

Yes

IP1, ITIP2, IP3,
ITIP4...

ITPP

Interruption
of Type:
Problem
Piece

Right

Yes

NM

Non-
Mathematic
s Segment

Center

Beginning or
End of Lesson:
no Minimum

30 seconds

Yes

MO

Mathematic
s Org/
Mgmt
Segment

Center

30 seconds | Beginning or
End of Lesson:
no Minimum

Yes

CPSU

Concurrent
Problem
Set-Up

Center

Yes
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CPSW | Concurrent Center I I - { Announcement | Yes
Problem i must be longer
Seat Work than 1 minute
i to shift out
CPCW | Concurrent Center I - of CPSW Yes
Problem I to CPCW or
Class Work CPM
CPM | Concurrent Center I | - Yes
Problem
Mixed
NP Non- Center I - 20 seconds - Yes
Problem or 3
Segment utterances
BK Official Center I - - - Yes
Break
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[ 1° Column ] [2™ Column] NP/ MO/ NM/ BK/ [ 3rd Column]
CI IP/AO/ ITPP/ ITIP/ CPSU/ CPSW/ CP
CPCW/ CPM/ TP/BK
~Beginning of Put || for the in and out points of IP T
$ lesson) —
=
! Draw a dashed line to indicate interruptions to
T | ~ IPs (ITIP or ITPP) or CP phases; Number all
- e e IPs consecutively
@) = —
] N
g\
Put // to denote ~ ) Put > at where a CP ends.
the shift of CI — Qf Also put ¢ to denote the shift
— @)
E <
O S
< TPut || to denote the shift of all phases and other
T Content Activity segments
— (end of lesson) B
O

A

CPSW

CI Classroom Interaction Code a shift only if another pattern
I=public; 2=public by teacher optional; lasts for more than one min
3=public by student optional; 4=mix, not optional; 5=private | No minimum time at the opening and

AO Answered only problem; letter AO a closing of lesson

1P Independent problem; number If the TR is a formula, rule, definition

CP Concurrent problem; number etc., it will only be coded as a Prob if

ITIP Interruption: Independent problem; number it is worked for at least 2 mins and at

ITPP Interruption: Problem Piece least 2 operations are applied

NM Non Math MO & NM must last at least 30 secs

MO Mathematics Organization For MO and NP (Not NM) no minimun
time requirements at the beginning and
end of the lesson.

NP Non Problem NP must last at least 20 secs

TP Technical problem

BK Break

CPSU | CP Set-Up No time requirement for CP phases.

CPSW | CP Seatwork Exception: more than a min Public

CPCW | CP Classwork announcement during CPSW is coded

CPM CP Mixed as CPCW. However going over a prob
publicly to its TR should shift to
CPCW (even if this lasts less than a
min).

A transition statement is a statement of less than 20 sec, between two segments. We will put the transition
statement into the succeeding segment ( the second of the two segments).
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Appendix B. Decisions regarding Difficult Coding Segments

LESSON TOPIC TIME QUESTION(S) RESOLUTION RATIONALE CONSEQUENCES FOR
CODE FUTURE CODING
M-AU-002 | areaofa 4:21-31:25 | IsCP5aPVD? Yes CPS5 is the culmination of -
circle deductive reasoning, seen
from CP2-CPS5.
M-AU-003 | peer 00:00:39- Concurrent Problems or | Concurrent evidence of students working | -
assessment of | 00:37:27 Non Problem? Problems on specific problems while
games project testing games
(eg 00:11:29)
M-AU-007 | algebraic 00:02:03- Concurrent Problems or | Independent actual time worked on each decision to mark these problems on
fractions 00:08:23 Independent Problems Problems with problem is known additional pages due to complexity
with Interruptions of ITPPs of marking needed
Type Problem Piece
(ITPP)?
M-AU-008 | Pythagoras 00:09:08- Procedural text writing | Non Problem task does not fit definition of -
theorem and | 00:30:32 activity/task - problem Problem; important aspects of
procedural or Non Problem? task should be captured in
text type analyses of NPs
M-AU-017 | Multiple Whole Self paced/ CPN Different students work on Not applicable for lesson tables
topics lesson individualized different unidentified analysis.
instruction using problems.
multiple booklets from
a single publisher.
M-AU-020 | Statistics- Whole Students have to graph 1P It is like one problem
graphing on lesson their own data with statement with multiple target
computer Excel, is it one IP ? or results.

CPN?
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M-AU-031 | Measurement | 15:45— How many questions There are Making a table is counted as Look at the structure of the table to
and Ratio 42:58 are there? Where do altogether 7 CPs. | one problem only if the entries | identify the number of problem. It
they open and end? The first 4 CPs for the table are directly is not necessary that a table is a
open at 15:35 and | correlated; and they follow a problem, sometimes a table may be
end at 28:27. certain format given. (e.g. a a representation of several
The fifth to table for a linear function with | questions.
seventh CPs open | x valued corrected with the y
at 25:42; 5" ends | value)
at 38:55; 6" ends | However in this lesson, the
at 41:41; and the table is used to present the 4
7™ ends at 42:58. | different measurements and
There are two they are basically independent.
CPSU within this | They are counted as 4
segment. problems. With the 3 problems
in part (2), there are altogether
7 CPs.
M-AU-034 | Trigono- 6:01-11:35 How many CP’s are 15 CPs Because each group does 3 If teacher assign different problems
metric Ratio 23:38-26:25 | there? problems (construct 3 triangles | to different groups of students
(tangent) for a given gradient), and there | during CPSU, the total number of
are 5 gradients altogether, the | CPs should be the total number of
total number of CPs worked problems given out by the teacher,
out by the class is 3x5, which | (even though not everyone in class
is 15 CPs has a chance to work out all of
them)
M-AU-034 | Trigono- 26:25 - What kind segment is 1 1P The problem statement given | Look for the bigger problem
metric Ratio 29:58 it? IP or CPs?? by the teacher is to look for statement, if the other problem
(Tangent) the relationship between the examples are only to demonstrate

gradient and the angle
constructed by that gradient.
Students can pick any triangle
and look for the linkage,
however the target result
expected by the teacher should
be one: whenever you got the
angle of tangent , you got the
gradient.

the result of the big problem
statement. There should be only
one independent problem.
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M-AU-073 | Revision for | 05:27 - Type of segment? CPs 1-n The additional materials -
semester test | 41:12 CPs? Other? supplied by the T include

several tests from previous
years; it appears that Ss might
be working on one/more of
these; the exact number of CPs
however cannot be determined

M-AU-078 | Exterior 06:15 - Investigation - one IP One IP This particular investigation is | Problems of this type need to be
angles of a 40:30 or several CPs? considered one problem carefully considered on an
polygon comprised of several individual basis; they should only

interdependent component be marked as IPs when the
parts component parts are
interdependent, otherwise they
might be comprised of a number of
CPs
M-CZ-023 | Simultaneous | 39:59-47:59 | Teacher provides "extra | 2 IPs Open the problems when they | -
Equations problems" to 3 students are opened/discussed publicly.
during CPSW, and then Not when they are provided
goes over the problems privately to only a few
publicly. When should students.
we open the problems?

M-CZ-038 | Equations 3:47-13:50 Three Ss work privately | 1 IP The 3 Ss who each work on =  We will need to keep the code
on 1 unique problem their own problem privately (in Pass 5): “Is this problem
each (as an are in a situation similar to a completed by all Ss?”
examination). The rest single S who takes a test late. =  We will need to capture
of the class works on Those problems are not open “examining” in the Purpose
another problem. What to all Ss. To open 4 CPs in this dimension.
kind segment is it? IP segment would be misleading.
or CPs?

M-CZ-043 | Word 29:06-46:00 | Ss finish an IP (The IP becomes a | This will give us the best If Ss are assigned CPs privately,
Problems privately. Whenthe T | CP.) The CPs estimate of the length of time | open the CPs when you see the
about motion sees that individual Ss start when we see | spent on the problems. first student being assigned the set

are finished, she assigns | the first S being of problems.

them, individually, a set
of problems. Where do
the CPs start?

assigned the set of
problems. There
is no CPSU.
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M-CZ-048 | Graphing 35:38-41:49 | Ss are working on CPs. | CPSW We already have a rule We will add a clarification to the
One S solves each of (2.13.2) that “while most of manual that public talk may also
the CPs at the board, the class is working at their occur if this occurs during CI3.
speaking publicly with seats, one or more students (Even if the S reaches a TR, code it
the T. Is it CPSW or may also be working at the as CPSW.)

CPCW? chalkboard. This still should
be marked as CPSW.”
M-HK-018 | Pythagorean | 22:03-26:43 | Are Physical Materials | No Teacher shows a "grid" on the | Grids, shown on the overhead or
Formula used for IPs 11-17? overhead, but this doesn't blackboard, do not count as
count. Physical Materials.
M-HK-030 | Interest Rate | 00:41:18- Is that a break ? Break If the teacher has clearly -
00:47:23 indicated the period of time as
a break, any non mathematical
public talks within this period
( e.g. riddles) is part of the
break. It would not be coded
as NM.
M-HK-087 | Factorization | 00:22:04- Is that really a break for | It is a break (BK) | Even though the break During the break, there is no
00:23:49 the lesson? includes the student asking classroom interaction type coded.
mathematics problems
privately, it should be coded
as a break.
M-JP-002 Congruence 18:11 - Is IP2 a PVD? What Not a PVD. Open | The problem is nota PVDb/c | -
48:51 type of Student Choice? | Choice. no deductive reasoning is

visible (next problem is a
PVD). SCis open b/c they are
not limited with regard to the
method, just the conditions.
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M-NL-017 | Interpreting #7,9,and 10 | Should PC be coded as | #7f="2," The set-up for #7 is -
tables on "2" or "3"? all other problems | insufficient to be counted as a
worksheet ="3" story. When the text of "f" is
added, it is still insufficient to
be a story.
M-NL-027 | Area & 21:08-25:15 | Open HW correction as | Yes, CPs. 1) Ss will clearly work on HW | Open HW as problems if students
Volume CPs? correction, 2) we have the clearly work on them and they are
answer sheet, and 3) the provided with more than answers
answer sheet shows solution alone.
strategies, not just answers.
M-NL-050 | Probability 41:54-47:49 | Are these problems? Yes. See rationale for M-US-017 See consequences for M-US-017
M-SW-003 | Equations & 11:15-22:20 | When there is a CPM All problems are There have been 8 other cases | We would like to be made aware of
equations in how are the problems coded as CPs of this type all of which coded | any other lesson that poses the
word coded? Are the the problems as CPs. There is | same problem and decide on a case
problems publicly solved no really good way to by case basis. If we find many
problems coded as represent adequately what is more lessons of this type we might
ITIPs, CPS or IPs? going on during that time have to reconsider the coding.
during the lesson and we felt
after exploring all different
coding options that coding
CPs is the least
misrepresenting one.
M-US-001 | Probability 8:03-26:35 Are there problems? One long IP, with | The teacher gives the p.s. -- -
How many? 3 ITIPs. look for examples of
probability in this story --
before they read the book.
Therefore, the entire segment
is an IP, with some
interrupting problems.
M-US-017 | Statistics - 27:07-32:44 | Teacher and textbook Count them as In statistics, these questions Add to our definition of
Methodology questions about problems. seem to be considered as mathematical operation - within "a

research methodology
(sampling) are phrased
as "problems", although
there is not a clear
"operation".

problems, both by the teacher
and the textbook. They have a
clear problem statement and
target result. We will add
"applying statistical concepts"
to our list of operations.

method of mathematizing a real-
world situation" - Applying
Statistical Concepts.
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M-US-034 | Adding/Subtr | 3:40-13:12 The class works on 16 Open 15 CPs This solution works best for
acting & 40:34- CPs. Then, at the end from 3:40-13:12. | this lesson -- given the nature
Negative 43:88 of the class, they Then open 1 IP of the problems, and the
Numbers discuss one of the CPs. | from 40:34-43:88. | lesson itself.
Should it remain open
the entire lesson?
M-US-038 | Ratio 5:20-18:05 TV comes on while Outside The tv clearly interrupts many | -
students are working on | Interruption & (and at times all) of the
problems. Non-Mathematics | students as they are working
Within Problems | on CPs.
M-US-052 | Inequality 26:10 —30: | The teacher is teaching | CPM for this This is CPM, because the It is a prototypical CPM. CPM
52 the 7th graders in class | segment. CI 4 for | teacher is working with the happens when one group of
while the 8" graders are | classroom group of 7™ graders (who are students are working with the
doing their assigned interaction. regarded as part of the class as | teacher publicly and the other

classwork in seat. Is
that segment CPM?

they joined the lesson)
publicly, while the other group
is working privately at their
seats.

group of students are working
privately. The teacher intentionally
divided the class into groups.
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Appendix J

Steps for Weighting the Data for Each Country
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Figure 1. Steps for Weighting the Data for Australia

S:\TIMSSVID\PROGRAMMERS\AUSTRALIA

AU_TO_SAS.
XLS

MEMO AU1.1

AU_BSWGT.SAS
CREATING THE

REP_BWGT.MAC
version 3.1

BASE WEIGHT AND ¢
REPLICATES

REP_PREP.MAC
version 2.1

BASEWGT.
SAS7BDAT

FINWGT.SAS

COMPUTE
NONRESPONSE & ]

FINWGT

COLL_ADJ.MAC
version 2.0

FINWGT.
SAS7BDAT

DELIVERY.SAS

AUTRALIA.XLS 102
FINWGT.SAS7BDAT | 124

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International

Mathematics and Science Study, Video Study, 1999.
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Figure 2. Steps for Weighting the Data for the Czech Republic

THE CZECH REPUBLIC

MEMO CZ.1.2

\\RK25\VOL2501\TIMSSVID\TIMSSVID\PROGRAMMERS\CZECH REPUBLIC\

9

SCHL_BWT.SAS

100
122

CZECH.SAS
CREATE THE DELIVERY
FILE, MEMO CZ.2.1

100
122

9

REP_BWGT.MAC

CREATION OF _
WEIGHTING FILE < version 3.1
[AND SCHOOL BASE REP_PREP.MAC

WEIGHTS version 2.1

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International

Mathematics and Science Study, Video Study, 1999.
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Figure 3. Steps for Weighting the Data for Hong Kong SAR

MEMO HK2V1

HONG KONG

S:\TIMSSVID\PROGRAMMERS\HONGKONG\

<

HKBASEWT.SAS
CREATING THE WESVAR
INPUT FILE

100

HKBASEWT.SD7 8

CREATE 50
REPLICATES PER
WESVAR VER 3

HKWESVAROUT.
XPT

HKFINWT.SAS
CREATING THE FINAL
MATH WGTS

100 DELIVERY.SAS
110 CREATE ADELIVERY FILE

100
59

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International
Mathematics and Science Study, Video Study, 1999.
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Figure 4. Steps for Weighting the Data for Japan

MEMO JP.1.1
JAPAN
S:\TIMSSVID\PROGRAMMERS\JAPAN\
W T
5
REP_BWGT.SAS REP_BWGT.MAC
CREATING THE < version 3.1
BAS:E‘LVE'G:TTEAND REP_PREP.MAC
c S version 2.1
231 100
96 REP_BWGT.SD7 |g3
)
FILE FOR THE COMPUTE @— | COLLADJMAC
NONRESPONSE & version 2.0
FINAL MASTER
FILE SFINWT

> 100

JAPAN_M.sp7 | 105 165

DELIVERY.SAS
CREATE THE DELIVERY
FILE

_JAPAN .sp7, |100
JAPAN.SAV, 60
JAPAN.XLS

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International
Mathematics and Science Study, Video Study, 1999.
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Figure 5. Steps for Weighting the Data for the Netherlands

THE NETHELANDS

S:\TIMSSVID\PROGRAMMERS\NETHERLAND S\

730
NT_SCHOOL.SD7 |18

il

BASEWT.SAS

CREATE FULL REP_BWGT.MAC

version 3.2

SAMPLE <
& REPLICATE REP_PREP.MAC
WEIGHTS version 3.1

_\|

o

BASEWT.SD7 )

FINWT.SAS
NONRESPONSE > | COLL_ADJ.MAC
ADJUSTMENT AND version 2.0
FINAL M/S WEIGHTS

100
225

DELIVERY.SAS
CREATE THE DELIVERY
FILE

NETHER.SD7,
NETHER.SAV,

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International
Mathematics and Science Study, Video Study, 1999.
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Figure 6. Steps for Weighting the Data for German-Speaking Switzerland

SWITZERLAND, GERMAN PART
S:\TIMSSVID\PROGRAMMERS\SWITZERLAND, GERMAN PART\

>

25
GS_BSWGT.SAS P PREPMAC
CREATE FULL SAMPLE vorsion 3.1
& REPLICATE WEIGHTS -
& CREATE FINAL REP_B\{VGT.MAC
WEIGHTS version 3.2

MFINWGT.
SAS7BDAT

!

EXPORT.SAS
CREATE THE DELIVERY
FILE

GS_SWIT2.XLS
GS_SWIT2.SAS7BDAT

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International
Mathematics and Science Study, Video Study, 1999.
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Figure 7. Steps for Weighting the Data for French-Speaking Switzerland

SWITZERLAND, FRENCH PART

S:\TIMSSVID\PROGRAMMERS\SWITZERLAND, FRENCH PART\

FRSW_TO_SAS. | 7
XLS

FRSW_BSEWGT.SAS REP_PREP.MAC
CREATE FULL SAMPLE ¢ version 3.1

& REPLICATE WEIGHTS REP_BWGT.MAC
version 3.2

FRSW. FINWT_FRSW.

SAS7BDAT SAS7BDAT

FINAL_FRSW.SAS
CREATE FINAL WEIGHTS

41 | MFINWT.SAS7BDAT

DBMS COPY
TO XLS & SAV

41
29

FR_SWT.XLS
FR_SWT.SAV

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International
Mathematics and Science Study, Video Study, 1999.
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Figure 8. Steps for Weighting the Data for Italian-Speaking Switzerland

ITALIAN-SPEAKING SWITZERLAND

S:\TIMSSVID\PROGRAMMERS\SWITZERLAND, ITALIAN PART\

WESVAR PREP.SAS
CREATING THE WESVAR
INPUT FILE

CREATE 35
REPLICATES PER
WESVAR VER 3

35
WESVAROUT.XPT | 44

SCHL_BWT.SAS

MEMO IS.1.1

ADJUSTMENT AND

NONRESPONSE ¢ COLL_ADJ.MAC
version 2.0

FINAL WEIGHTS

35
118

i}

IT_SWT3.SAS
CREATE THE
DELIVERY FILE,
MEMO IS.2.2

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International

Mathematics and Science Study, Video Study, 1999.
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10/8/01

TIMSS-R VIDEO STUDY
THE UNITED STATES

Figure 9. Steps for Weighting the Data for the United States

MEMO US.1.1

\RK25\VOL2501\TIMSSVID\TIMSSVID\PROGRAMMERS\UNITED STATES\

me—e

46

110
15

TIMSS_RV.SD2

C azet

TFRAME98.SD2 131

NAEPPSUF.SD7

A 4

SCHL_BWT.SAS
CREATION OF
WEIGHTING FILE AND

SCHOOL BASE WEIGHTS

110
27
BASEWT.SAS REP_B\{VGT.MAC
CREATE REPLICATE < version 3.2
WEIGHTS REP_PREP.MAC
version 3.1

110
BASEWT.SD7 | 7

\ 4

FINWT.SAS
NONRESPONSE
ADJUSTMENT AND
FINAL WEIGHTS

COLL_ADJ.MAC
«——— -

version 2.0

FINWT.SD7

>

DELIVERY.SAS
CREATE THE
DELIVERY FILE

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International
Mathematics and Science Study, Video Study, 1999.
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101
100
100
100
50
100
41
75
35
110

Figure 10. Steps for Creating the Master File for Weighting the Data

CREATE THE MASTER FILE

WRK25\VOL2501\TIMSSVID\TIMSSVID\PROGRAMMERS\

FR FUSS

770 \TIMSSVID\

STATISTICIANS\
LINKS.XLS

TN
N

AUSTRALIA.XLS

CZECH.XLS
HK.XLS
JAPAN.XLS
JSVOUT1.XLS
NETHER.XLS
FR_SWT.XLS

GS_SWIT2.XLS

IT_SWT3.XLS
US.XLS

CONVERT ALL XLS TO
SAS.SAS

A 4

FINAL ANALYSIS.SAS
MEMO

Final file 1.0

]

AUSTRALIA.SAS7TBDAT
CZECH.SAS7BDAT
HK.SAS7BDAT

JP_SCIENCE.SAS7BDAT
JP_MATH.SAS7BDAT
NETHER.SAS7BDAT
FR_SWT.SAS7BDAT
GS_SWIT2.SAS7BDAT

IT_SWT3.SAS7BDAT
US.SAS7BDAT

LINKS

.SAS7BDAT

TIMSSRVIDM
.SAS7TBDAT

TIMSSRVIDS
.SAS7BDAT

DELIVERY.SAS
CONVERT TO XLS & SPSS

TIMSSRVIDM TIMSSRVIDS
.XLS, .SAV .XLS, .SAV
645 455
56 56

SOURCE: U.S. Department of Education, National Center for Education Statistics, Third International
Mathematics and Science Study, Video Study, 1999.
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