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Abstract for DBER Group Discussion on 2013-04-04

Presenter, Department(s):

Lorraine Males

Department of Teaching, Learning, and Teacher Education
University of Nebraska-Lincoln

Title:
Educative Supports for Teachers in Middle School Mathematics Curriculum Materials: What is Offered
and How is It Expressed?

Abstract:

In this talk | will present the findings from my study of the educative nature of four middle
school mathematics curriculum materials. Educative curriculum materials are materials for Grades K-12
that are “intended to promote teacher learning in addition to students’” (Davis & Krajcik, 2005, p. 3). |
particularly investigated the opportunities for teacher learning embedded within four middle school
curricular series in the areas of introduction to variable and geometric transformations. Drawing on the
work on educative curriculum materials from science education (Davis & Krajcik, 2005) and Systemic
Functional Linguistics (Halliday, 1985), | investigated opportunities to learn by examining the content
presented (i.e., subject-matter, pedagogical content, curricula) and certain aspects of the voice (i.e., use
of personal pronouns, modality) of teachers’ guides. Results indicated that although all four curricular
series included content supports, these supports may be insufficient. In addition, the ways in which
authors spoke to teachers in the written text may further hinder teachers’ opportunities to learn.
Implications for curriculum development, teacher education, and research will be discussed.
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Presentation Agenda

A Bit About Me
 Motivation & Background
e Methods

e Results

* Discussion & Next Steps

* Questions



A Bit AbOUt Me Graduate Work ::

Michigan State University
East Lansing, Ml
Ph.D., mathematics
education
2007-2011

Taught: 9 \J
A student teaching

MONTANA

Ithaca and

Teaching Job #2::
MISSCUR ' The Wilbraham &
Monson Academy,
Wilbraham, MA
[Private Boarding]
Taught: 6 - 12

Teaching Job #1::
Moanalua High School
Honolulu, HI
[Public School] ‘
Taught: 9-12 MISHSSIFH

LOLISIANA

| FLOARIDA







Why | wanted to so this study

Estimated
Year Population
1650 470,000,000
1750 694,000,000
1850 L,091,000,000
1900 1,570,000,000
1950 2,510,000,000
1960 | 3,030,000,000
1970 | 3.680,000.000
1980 4,480,000,000
1985 4£,870,000,000
1990 5,290,000,000
1995 | 5.730,000,000
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From Slope Right to Derivatives
The formal concept of slope was just introduced a couple of weeks ago,
and now students are talking about derivatives! Is this too big a jump? Is
it reasonable to expect most eleventh graders to understand an idea that
is traditionally reserved for college students? How does this “early”
introduction of derivatives relate to the fact that the concept of slope is
introduced “kate” in the IMP curriculum?

1, Discussion of Homework 13:
The Growth of the Ol Slick

Have spade card students present their work on different parts of the
assignment. The concept of an instantaneous rate of change may be harder
for students o visualize in this context than it was in the context of speed
(For instance, in The fnstant of Impaci ).

Have students sketch (by hand) a graph of the area (as a function of time) in
order to get an intuitive sense of the instantaneous growth rate. Have them
mark line segments on the graph to show the relevant values. For instance,
the graph here indicates the segments needed to find the rate of change in
the area for the time interval from ¢ = 0 1o 1 = 2. (A larger version of this
graph, without the line segments. is included in Appendix B.)

A 5
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Why the field needs this study

Teacher learning is critical to success
(Cohen, Raudenbush, & Ball, 2002; Putnam & Borko, 2000),

on of
2010;

We know little about the features of written
curric curriculum materials, let alone how these
learni materials may impact teacher learning
are sc (Stein, Remillard, & Smith, 2007)

1996)

curriculum materials (Choppin, 2008; Collopy, 2003; Drake

& Sherin, 2009; Lloyd, 2008; Remillard, 2000; Remillard & Bryans, 2004;
Schneider, Krajcik, & Blumenfeld, 2005; Schneider & Krajcik, 2002;
Schneider, 2006 ;Van Zoest & Bohl, 2002)



Background — Curriculum and Teachers

Figure 1: Visual representation of the variables that
influence the enacted curriculum.

Factors that Influence
IMSTRUCTIONAL MATERIALS

Factaors that Influence TEACHER
INTEMDED CURRICULLIM

E.g., knowledge, beliefs, E.g., Market forces,
practices, access to FesoUrces professional societies,
learning research, curricular

and support, knowledge of

students and |oca goals, developers’ vision

CONTEX]

Factors that
Influence .
ST R Operational
& CURRICULLIM Adopted
Selected
E.g.. Needs of Incorporated
society, Instructional Materials
Advances in
mathematics, d
understanding
Teacher
of learning, Intended Enacted Student
technology; ) i
ogY curriculum 4= Curriculum |«  Learning
Policies,
assessment v
practices and ? ?
constraints;
Values and 4 Factors that Influence ) Factors that Influence
beliefs about ENACTED CURRICULUM STUDENT LEARNING
mathematics E.g., Teacher and student E.g., Prior knowledge,
goals of knowledge, beliefs, practices, identity, attitude, motivation,
education access to resources, contextual home support, comfort
_ resources and constraints

AN J




The Roles of Teachers and Curriculum

The teacher plays an active role in ATt e) primary value,

enacting the curriculum its primary indication, is for the

teacher, not for the child. It says to
the teacher: Such and such are the
capacities, the fulfillments, in truth
and beauty and behavior, open to

“If it (new curriculum) cannot these children. Now see to it that day

change, move, perturb, by day the conditions are such that

inform teachers, it will have their own activities move inevitably

no effect on those they teach. in this direction, toward such

It must first and foremost be a culmination of themselves. (Dewey,

curriculum for teachers. If it 1902, p. 39).”

has any effect on pupils, it will

have it by virtue of having an

effect on teachers” (Bruner,

1977, p. xv ).

The curriculum plays a role in
teacher learning

8



Educative Curriculum Materials

To be educative (serve as a source of

curriculum materials must:

—> be more than just a textbook f

Content must include
— Enactment Guidance

— Rationale Guidance

Expression must
— allow for the text to speak t
teachers

(Ball & Cohen, 1996; Beyer et al.,

Enactment Guidance Example
“In the case of tables, one has to
decide which values of the
independent variable should be
represented in the table to give
most informative results” (CMP,
Variables & Patterns, p. 3).

Rationale Guidance Example
"Unlike the combination chart, notebook
notation can be used to solve problems
involving combinations of more than two
kinds of items. In addition, notebook
notation can be used to record the new
combinations. Students should come to
appreciate the advantages of notebook
notation over guess-and-check strategies
and combination charts" (MiC, Comparing
Quantities, p. 22B).

Li, 2004; R€ ) )



Focus of Study - Research Questions

1. What is the relative frequency of educative supports in
middle school mathematics curriculum materials for
teachers’ subject matter content knowledge, pedagogical
content knowledge for mathematics topics and practices,
and curricular knowledge?

2. How do middle school mathematics curriculum materials
speak to teachers (i.e., what language choices do they
make) through the written text in the teachers’ guides?

3. How does opportunity to learn (content and expression)
differ for introduction to variable and geometric
transformations?

10



A Note about my Purpose

Curriculum Development is difficult

All of what authors intend does not always
make it to the final printed page

My purpose is NOT to name the curriculum with the
best teacher support, but to describe opportunities
to learn and to raise awareness of how content and
expression may influence these opportunities.

11
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Sample- Choice of Curricular Series & Content

Curricular Series

e Connected Mathematics Project (CMP)
e Math Connects (Glencoe)

e Mathematics in Context (MiC)

e Transition Mathematics (UCSMP)

Mathematical Content
* |ntroduction to Variable
e Geometric Transformations

13



Analytic Content

Codes
Codes Subject-matter Content
E/R - Experiences
E - Possible Student Pitfalls representations

Codes
E - Using Questions (w /sug answers)
E - Using Questions (w/o sug answers)
R - Questions ol
E - Helping Students Ask/Answer Own ?s = @ @rEreEy
E/R - Justification, Reasoning, & Proof E/R - Curricular Features
E/R - Developing Math Terminology, E /R- Curricular Storyline
E/R - Participation Structures E /R - Curricular Goals

R — Curricular Philosophy

Adapted from Beyer et al. (2009)




Analytic Framework — Capturing Expression

“Voice” (Herbel-Eisenmann, 2007; Morgan, 1996)
— helps to identify “how speakers shift positions, identities, and
alignments toward the words they speak as well as toward
one another” (Herbel-Eisenmann, p. 347).

Systemic Functional Linguistics (Halliday, 1985)
— Strata & Realizations

social actiwity
ey

- .
My stary Baging in e
~, MMy late leenage years
a5 a faren qirl im the Beihlehem
district Eg=tarn Frea State, As an
nigh1ﬁnn1reﬂi'5m“r531 young man in
his twenties. He was wotkic=—=.a top
SPCUrty struchure, |1 v
gf & Deautiful =

— Metafunctions

@erpers@

— ideational
— textual

Martin & Rose, 2007, p. 5

15



Analytic Framework — Capturing Expression

Personal Pronouns

M ay» (] ”
- first person — I” and “we Explain that the function
esecond pe rson — "you" rule describes the

relationship between....
You should emphasize (Glencoe, Algebra:
that the value could be Functions, p. 47)

found by solving an “ ”_
equation You”-forms

(UCSMP, Some Imp — implicit - imperatives
Geom ldeas, p. 397) . .
—>explicit - “you”+ modal verbs

"the degree of likelihood, probability,
You might suggest

Ter e Tieae weight, or authority a speaker attaches to the
point leaving a trail utterance" (Hodge & Kress, 1993) and can be
(CMP, KHM, p. 53) negotiated on a scale that describes "how

obliged" you are to act (Martin & Rose, 2007)

16




Example of co

ded page (MiC)

Angles and
Triangles
Notes

1 Ihe fourth situation is
the most complex one.
If students have problems
solving it, you may help
them by questioning.
For example, ask, Why
ere the first three
problems easier to solve?
(Just one triangle, and the
measures of two angles
were given.) What did you
do in pro, 157 Can you
use thg#here?

I-Problematic x 5

2 Encourage students to

f“ev il"la E{H DOSSIEI”EES.

E-Representation x 1

For Further Reflection
After they make their
prediction, have students
compare seve Tiangies
SRR

E-Experiences x 1 T T T

Tould be mentioned.

:Check Your Work )>

1. On Student Activity Sheet 5, fill in the value of the missing
angles. The drawings are not to scale, so do not try to measure
them to find the answers.

c
. N
ry '
. n ] / /,>
E o

E

H

2. AKLMis an isosceles triangle, and <K = 30°. What is the
measure of the other angles?

AXYZ is a triangle. In AXYZ, the measure of £ Y'is twica the measure
of £X, and the measure of ~Zis three times £X.

3. a. What is the measure of each angle?

b. Draw a triangle with thesa three angle measures.

n For Further Reflection

Construct a triangle with angles of 30, 60, and 90 degrees. Without
looking at another classmate’s drawing, describe how the triangles
might be the same and how they might be different.

Assessment Pyramid

1.2. 3, OFFR

I'Goals X 1 Assesses Section C Goals

23 Triangles and Beyond

Reaching All Learners

Intervention

If students are having difficulty getting started on Problem 3, you migh

suggest they use guess and check or use a ratio table to find the measures.
Ht also ask what kind of triangle this is and whether there are any

Content
- SMK
—> PCK-Topics
—> PCK-Practices
—> CK

Expression
—>imperatives
- “you”+modal

verbs

17



Inter-rater Reliability - Content

Variable Transformations

Glencoe 88 91

UCSMP 91 95

18



Inter-rater Reliability - Expression

Variable Transformations

98 99 100 98 97 100

100 99 100 99 96 100

19
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simerial dal.

pattarns and relatinsfigs batween
¢ information in 2 table

In Vartables and Fatrerny, stwdents explors the
idea of variablas and how two variables Change
lad o each other. They look for relationahips
ratterns of ch I
tnis Wvestigation, students investigate the
relztioaship bety lapsed time and the
number of jumping jecks they can do.

(s

Tkl she class about bicycles and dhe vearly bovde

inue reading about the
he five oollege stedems are
. Have students share their idoss sbout

shouwld fustify their guess
they thirk they could ride in & day and cansider
which th i ary throughout

= How far do vou think you cowld ride ta g
v {Answers witl varg )

» How do yous think the speed of your ride
would chamge during the courte of the day?
{Most students will indicate that their speed
would slow down o e conrse of the day
a5 they grew fatigued. Others might sy that
i Comc pel surge: energy, sspecially

towards the end )

o What conditions wos

affect the speed and
{(Answers might

i ky or smooth )

ride is uphill, downhill

ions and temperatire; and

0, move on to the
ct the bike tour and

16 variables and Patterns

m\ Preparing for a Bicycle Tour
v

the immping jack. experiment hy pointing ot that
by e wvolve physical exert

peniod of e This experiment works bs
students are divided inte grougs of four. Within
the aroup, each student has a job: perfcrming
jumping jecks counting j <, timing when

10 seconds bave passed, and recording the number
of jumping jacks completed at tha end of every

1 sevonds for the i time period.

The rpest that students do jumping
jacks for I minutex 3 ¢
{zay oaly | misute), th
not a5 Hkely to
well i many dlasses, We sugges
stiddents i tafk to vou if they are aot physically
atde to do the experiment. Iaform one that
thay get tired they shoald stop. Every student
does noi secd to jomn.

Won mey wish o 8ave a groun of four students
sl tha experiment in order to describe
chartfy the rodes of each peson in i
Emphasize the following pomis

time Emit i too

bt v teil

g
£ Rart with feet together and hands st
sibas
& Jump landing with legs spart and hands
touwching above th .

3. Jump agsin. returning to the starting
gosition with 221 togethes and hands
at sides.
» The counier counis an addisional jump sach
ime the jumper retur i
position.

s The iimer «
Sl passes.

® The reconder stens for the tmer i
“time” and then writes the last number th

times from 00 seoonds to 120
1i-second intery hefore conds

cting the

tructure of the Teachers’ Guides

Did not exist in Glencoe and UCSMP

Embedded vs. Non-embedded

A Plan for Problem Solving

- GET READY for the Lesson

CRAFTS Michelle is making 8 necklaces by stringing beads together.
Tomake one necklace, she will repeat the pattem of beads shown
four times

e g0 9% oge® -
1. How many purple and yellow beads are used Lo make e
necklace? 40 purple beads and 16 yeliow beads
2. How many purple and yellow beads will be neeled to make all
eight necklaces? 320 purple beads; 128 yellow heads

3 Explain how you found the num
needed fo m: h

Solve problems using
the fourstep plan

+ bt famphs
* Pesonal Tator
»SabCnech Qi

After Lesson 1.1
Commaricats mathematical idea

er of each eolor of beads

e all e

When solving math problems, it s uften belpful to have an organized
problen-salving plan. The four steps below can be used to solve
prebilem,

u * Read
* What fa

sblem carcfully:

o you know?

= What do you need to find ont?
b

* Is enaugh information giv

# Isthere extra information?

3 bre the length ol 18
phiced e

* How do the facts relate to each vther?

* Plan a stralegy for solving the problem
> How eould you cormert (s lenglh to = Estimate the answer

Fhet b vard 30
€ die #yard, 3 S0
i 1,000 s By 3

- U
* I your plan does nol wark, revise it or make a
new plan

Study Tip * Whatis the salution?

it - Chock * Rerad the problem

ar plan o solve the problem.

# Dues the answer it the facts given in the problem?
ha estrncte ® Is the answer close ta your estimate?
* Does the answer make sense?

» Tfnat,solve the problem another way

24 Chapter 1 Agebra: Numbar Patterns

Fumctions

Additional Answer

g sads. of each color in one
i mach beads of sach color I voe neddace Then, | mulli

21
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Content — Knowledge by Category

M Subject Matter Knowledge
m Pedagogical Content Knowledge for Topics
m Pedagogical Content Knowledge for Practices

M Curricular Knowledge

70%
60%
50%
40%
30%
20%
10%

0%

CMP |Glencoe CMP |Glencoe

Variable Transformations

22



Content — Type of Support (Enactment & Rationale)

Variable Transformations

Enactment Rationale | Enactment Rationale
Guidance Guidance | Guidance Guidance

CMP 97% 3% 97% 3%
Glencoe 99% 1% 99% 1%
MiC 94% 6% 98% 2%

UCSMP 94% 6% 97% 3%

23



Content - Location of Support

Variable Transformations

Unit Section Lesson Unit Section Lesson

CMP
14% 28% 58% 48% 5% 47%
Glencoe
15% N/A 85% 12% N/A 88%
MiC
24% 14% 62% 16% 11% 72%
UCSMP

19% N/A 81% 18% N/A 82%

24



Expression — Frequencies of Pronouns

Variable Transformations
we you we you
CMP 38 52 102 42
Glencoe 0 19 0 25
MiC 0 61 3 129
UCSMP 20 33 17 38

25




Expression — Use of “we”

Clear referents for “we”

“we” refers to curriculum authors

Functions:

1. Make suggestions or recommendations for teachers
(e.g., "We recommend that...," "We encourage...”)

2. State assumptions/choices without rationale

(e.g., "We introduce...," "We ask students...," "We
assume...")

3. State assumptions/ choices with rationale (e.g., "We start
with tables because...," "We have purposely
chosen...because)

26



Expression — Use of “we”

B. When A2 is translated angles are preserved,
Unclear referent for “we” s0 2/ W' = 2 W". This mnk:::-‘.WT"Ppﬂrﬂllc] to
“« ”» . . W7 X". The angle in the gap triangle marked
we IS Used IN que5t|0n5 or X" must be congruent to X' (alternate
: interior angles). We already know that
statements, pgrtlcularly when W X is congruent to W7 X since
outllnlng solutions or procedures translations preserve length. Thus we know

that the gap tnangle is congruent to the
original triangle, by Side-Angle-Side using

. . V"X as the other side.
Some possible functions:
—> Bring authors into the Method 2:
Commun|ty Of the dISCIpIIne Of I-rI'?.ﬂlflll.'-' Al to A2,
mathematics e Translate A2 to A3

# Translate Al the distance of WX to fill the gap.
9 Br| ng d Uthors intO the The guestion 1s now, “Can we be sure that the

mathematical CIaSS foom last transformation will exactly fill the gap?” Here

are brief sketches of two ways we might reason

Community about this.
A. When A2 is translated to A3 by a distance of
WV, point X" is moved to X”. So this distance
15 congruent to WV. This gives us the three
sides of the gap triangle congruent to the
three sides of the original triangle. S0 Al will
fit the gap. 27



Expression — “You”-Forms

W Implicit B Explicit

100%
90%
80%
70%
60%
50%
40%
30%
20%
10% -

0% -

H B
H B B =
CMP | Glencoe MiC UCSMP CMP | Glencoe MiC

Variables Tranformations

28



Expression — Types of Imperatives

30%

25%

20%

15%

10%

5%

0%

CMP ‘Glencoe MiC ‘UCSMP

Variable

CMP |Glencoe MiIC

Transformations

UCSMP

29



Expression — Types of Imperatives

Variable Transformations

inclusive exclusive | inclusive exclusive

CMP 28% 72% 27% 73%
Glencoe 31% 69% 17% 83%
MiC 43% 57% 48% 52%

UCSMP 0% 100% 0% 100%

30




Expression — Modal Verbs

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

O Low B Median B High

CMP ‘Glencoe MiC ‘UCSMP

Variables

l CMP

‘Glencoe MiC ‘UCSMP

Transformations

31



&

DISCUSSION, & NEXT/STEPS




Opportunity to Learn?

In general, insufficient opportunities

— Over 15 of 31 content supports were
unobserved or infrequent

— Absent supports were often Rationale
Guidance supports (accounted for no more
than 6% of support)

— Language often positioned teachers as
agents doing the bidding of the “more
knowledgable” curriculum authors

33



Implications — Curriculum Development

Raise awareness about possible

impacts of content and expression

Speak more “to” rather than

7 ” \
through” teachers  gypression = Choose to use less
imperatives and more modals verbs

Content — Include more rationale

Be more strategic about

location of support\)

more (particularly SMK) at
lesson level 34




Implications — Teacher Education

Recognize the important role of curriculum
materials in teacher education

Create opportunities for teachers
to work with curriculum materials

~

 help with “reading ” curriculum materials (including
pointing out where to find support)

e compare and critique various curriculum materials
e plan and enact lessons from materials

“Teaching with rationales” — Think about being
more explicit in teacher education courses




Implications — Research

Recognize the importance of expression in
curriculum materials, not just the content

—

e Seeking out new frameworks and combining
them to get a more nuanced description of
opportunity to learn

Consider how the philosophy
and structure of the curriculum
materials impacts analysis

36



Future Directions for Research and Development

Opportunities

. for teacher
Teacher learning

: learning in
from curric :
written
us .
curriculum
materials

Examining how teachers learn from the opportunities in written
mathematics curriculum

37



Future Directions for Research and Development

Design and research teachers use of electronic curriculum
materials

—> more support is possible

- customizable ST
o]
— adaptable I'1k|l‘1:,

38



Thank you

Thank you all for attending this talk
and thank you to

I'd like to acknowledge:

Jack Smith, Glenda Lappan, Beth Herbel-Eisenmann,
Kristen Bieda, Aladar Horvath, Jillian Cavana, Joanne
Phillhower, & The Division of Science and
Mathematics Education at Michigan State University
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Educative Supports for Teachers in Middle School Mathematics Curriculum Materials:
What is Offered and How is it Expressed?

Lorraine M. Males

Mathematics Education, Department of Teaching Learning, and Teacher Education

Focus of Study and Research Questions

To describe opportunities for teacher learning embedded in
written middle school mathematics curriculum materials by
investigating the content of the teachers’ guides and how this
content was expressed. Specifically, | address the following
research questions:.

1. What is the relative frequency of educative supports in
middle school mathematics teachers' guides for teachers’
subject matter content knowledge, pedagogical content
knowledge for mathematics topics and practices, and
curricular knowledge?

2. How are supports expressed to teachers in middle school
mathematics teachers’ guides?

Data Sources
Teachers’ Guides for the Introduction to Variable and Geometric
Transformations units from each of the following:

» Connected Mathematics Project 2 (Lappan, Fey, Fitzgerald,
Friel, Phillips, 2006) [CMP]

* Glencoe Math Connects (Day, Frey, Howard, Hutchens,
Luchin, McClain, et al., 2009) [Glencoe]

» Mathematics in Context (Wisconsin Center for Education & the
Freudenthal Institute, 2010) [MIC]

* UCSMP’s Transition Mathematics (Viktora, Cheung,
Highstone, Capuzzi, Heeres, Metcalf, et al., 2008) [UCSMP].

Framework & Analysis

Educative Supports

Support for obtaining
a robust
understanding

of the

Support for student
ideas, math-specific
strategies, tools, &
representations

Subject
Matter
Content
Knowledge

mathematics

PCK for
Math
Practices

Curricular
Knowledge

Support for
mathematics
curricular issues
including how

topics relate to each
other and the features &
philosophies of materials

Support for
mathematical
practices such as
questioning,
discourse practices, &
reasoning and proof

J

L

Subject Matter PCK-Topics PCK-Practices Curricular
Subject Matter Enactment Guidance
Content «  Experiences «  Use Questions |+ Overview
* Possible Pitfalls (w/and w/o « Features
* Engage answers) « Storyline
Students in ¢ Help Students * Goals
Prob. Exp Ask/Ans Own ?s
* Act. Sequences |+ Reasoning &
* Representations Proof
* Tools « Developing Math
« Anticipating Terminology
Student Ideas
Rationale Guidance
* Experiences ¢ Questions * Features
* Act. Sequences |+ Reasoning & « Storyline
* Representations Proof * Goals
« Tools * Math «  Philosophy
Terminology

Nebraska

Lincoln”

Expression

Aspects of “Voice” (Herbel-Eisenmann, 2007)

-> helps to identify “how speakers shift positions,
identities, and alignments toward the words they speak
as well as toward one another” (Herbel-Eisenmann,
2007, p. 347).

» Social activity Systemic Functional Linguistics

(Halliday, 1985)

discourse
N Metafunctions
->interpersonal
—ideational
—textual

Martin & Rose, 2007, p. 5 Explain that the

function rule
describes the
relationship
between....
(Glencoe, Algebra:
Functions, p. 47)

Personal Pronouns
- first person —“I" and “we”
—second person — “you”

“You"-forms
- implicit - imperatives
-explicit - “you” + modal verbs

"the degree of likelihood, probability,
weight, or authority a speaker attaches
to the utterance" (Hodge & Kress, 1993)
and can be negotiated on a scale that
describes "how obliged" you are to act
(Martin & Rose, 2007)

You should
emphasize that the
value could be

ol et SiUgefesit found by solving an

that they imagine a

equation
(UCSMP, Some Imp
Geom ldeas, p. 397)

point leaving a trail
(CMP, KHM, p. 53)

Results

Content Supports
Types of Knowledge

m Subject Matter ®PCK for Topics ®PCK for Practices m Curricular
80%
60%
40%
20%
0%
Glencoe, MIiC UCSMP CMP  Glencoe
Variable Transformations
Types of Guidance
Variable Transformations
Enactment Rationale | Enactment Rationale
cowe [ e s | e
Glencoe 99 1 99 1
MiC 94 6 98
UCSMP 94 6 97
Expression
Personal Pronouns
Variable Transformations
we you we you
CMP 38 52 102 42
Glencoe 0 19 0 25
MiC 0 61 3 129
UCSMP 20 33 17 38
Distribution of “You”-forms
®Imperatives @"You"+modal verb
100%
80% -
:LLhkLLEE
20%
0% -

MiC
Tranformations

CMP ‘Glencoe‘ MiC ‘UCSMP CMP  Glencoe
Variables

UCSMP

Imales2@unl.edu
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