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Figure 1
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2. Research Lesson

One planning team
member teaches
classroom lesson
while other team
members collact data
on student thinking,
learning, engagement,
behavior, ele.

1. Goal-Setting
and Planning

|dentify goals for
stucent learning and
long-term development.

Collaboratively plan
instruction designed to
bring to life these goals,
including a "research
lesson" that wili be
obsserved.

3. Lesson Discussion

Share and analyze data
coilected at rasearch
lesson., '

What is the evidence

that goals for student
learning and development
were fostered?

What improvements to the
lesson and to instruction
more gsnerally should be
considered?

4, Consolidation of
Learning

If desired, refine and
re-teach the lesson and

that includes lesson plan,
student data, and reflections
on what was learned.

study it again, Write report |-

What Is Lesson Study?
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The “Seven Elements” of a Math-Enhanced CTE Lesson

1. Introduce the CTE lesson.
¢ LExplain the CTE lesson.
¢ Identify, discuss, point out, or pull out the math embedded in the CTE lesson.

2. Assess students’ math awareness as it relates to the CTE lesson.
* As you assess, introduce math vocabulary through the math example embedded in the
CTE.
e Employ a variety of methods and techniques for assessing awareness of all students, e.g.,
questioning, worksheets, group leamning activities, etc.

3. Work through the math esample embedded in the CTE lesson.
e  Work through the steps/processes of the embedded math example.
¢ Bridge the CTE and math language. The transition from CTE fo math vocabulary should
be gradual throughout the lesson, being sure never to abandon completely either set of
vocabulary once it is mtloduced

4. Work through related, contextual math-in-CTE exampies. Using the same math concept
embedded in the CTE lesson: : : ,
- Work through similar problems/examples in the same occupatlonal context.
s Use examples with varying levels of difficulty; order examples from basic to advanced.
¢ Continue to bridge CTE and math vocabulary. '
¢ Check for understanding.

5. Work through traditional math examp}es
Using the same math concept as in the embedded and related, conrextual examples

e Work through traditional math examples as they may appear on tests.
e Move from basic to advanced examples.

s Continue to bridge CTE and math vocabulary.

o  Check for understanding.

6. Students demonstrate their understanding.
¢ Provide students opportunities for demonstrating their understanding of the math
concepts embedded in the CTE lesson. . _
s Conclude the math examples back to the CTE content; conclude the lesson on the topic of
CTE.

7. Formal assessment,
¢ Incorporate math questions into formal assessments at the end of the CTE unit/course.
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Lesson Title: How Much Fertilizer to Apply

Occupational area: Horticulture

CTE concepts: .

Math concepts:

Lesson Xxx XXX XXX XXX XXXXXXRXX
Objective:

Students will demonstrate a working knowledge of
calculating the amount of fertilizer need to apply to
an area to deliver the required amount of fertilizer
elements.

Supplies Needed:

Christians, N. & Agnew, M. (2000) The
mathematics of turfgrass maintenance 3™ Edition.

Mathematics Lesson Handout

The “7” Elements

Teacher Notes

1. Intreduce the CTE lesson

This lesson will follow the lessonon .........
The problems introduced will use the procedures
used in the previous lesson.

be purchased to apply .75 b Nitrogen/‘l,ODO_ﬁ?
to 55,000 ft * of golf course greens?

How much 20-5-15 fertilizer would have io #(

2. Assess students’ math awareness as
it relates to the CTE lesson.

1. How many pounds of fertilizer will provide
TI51bsof N 7 : '

2. How much fertilizer will be needed to tieat
55,000 ft 27

3. Work through the math example -

embedded in the CTE lesson.

1. 20% of what amount = .75 |b N?

20x =75
X =3.75 Ib of fertilizer / 1000 f* -

2. If3.75 Ib for each 1,000 ft?
X b for each 55,000 i *

Lh 3,75 = X
fit 2 1000 55000

(3.75) (55000) = 1000 X

206,250 =X
1000
206.25b= X




4, Work through related, contextual
math-in-CTE examples.

1. How much fertitizer wili be needed to treat
100,000 ft >

2. How many pounds of 18-5-9 fertilizer would
need to be purchased to apply .75 1b N / 1000 ft 22

5. Work through fraditional
mathematics examples,

How much phosphorus (P) and
potassium (K) are in a 50 1b bag of 18-5-
9 fertilizer?

Need to know percentage of phosphorus in
phosphoric acid and potassium in potash
Need to know: P05 18 44% P
KyO is83% K
Amount of phosphoric acid in bag
(.05) (50) = 2.5 Tbs P05
Amount of potash in bag
(.09) (50) = 4.5 Ibs K30
Amount of Phosphorus in bag
(44)(2.5)= 1.1 lbs P
Amount of Potassium in bag

6. Students demonsirate their
understanding (worksheets)

(83)(4.5)= 3.735 bsK

7. Formal Assessment
Including 1 procedural and 1
application from traditional
mathematics.
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Lesson Study Questionnaire I teach: Math CTE (please circle one)

Birthday: Mo/Yr

Please complete the following questionnaire to help us assess the appropriateness and usefulness of our
project. We will use your answers to report on the effectiveness of the project and to help plan for
subsequent projects.

For each question, please circle 1, 2, 3, 4, or 5 according to your views.

1 2 3 4 | 5
Strongly Disagree Disagree Undecided or Apgree Strongly Agree
Don’t know

1. Some of my students struggle with proportienal reasoning situations in their math or CTE classes.

1 2 | 3 4 5
2. Itis important for me as an instructor to integrate instruction involving proportional reasoning
with CTE,
1 2 3 4 5

3. Lesson study is a valuable tool for improvihg teaching.

4. Thave previously been involved in professional development expenences that involved a lot of
collaboration w1th my instructional peers.

1 2 3 4 5
. 5. I'would like to ﬁmow more about what students need to know about proportional reasoning,
1 2 3 | 4 5
6. 1 would like to know more about integrating instruction.
! | 2 - 3 4 5
7. Twould like to know more about using iessoh study to support students’ learning.
T 2 3 4 s

8. Right now a priority for me is finding out what proportional reasoning strategies my students need
to know to be successful in my class.

1 2 3 4 5



10.

1.

12,

13.

14.

15.

16.

17.

18.

19.

Right now a priority for me is finding out what integrated instruction involves.

! 2 3 4 5
Right now a priority for me is finding out what lesson study i11V01§es.

i 2 3 4 5
Right now a priority for me is figuring out how to teach proportional reasoniﬁg in my class.

1 2 3 ' 4 ' 5
Right now a priority for me is figuring out how to do integrated instruction in my own classroom.

1 | 2 3 4 5
Right now a priority for me is figuring out how to do lesson study in my own classroom.

1 2 | 3 4 s
Students understanding of ploportlonal reasoning is enhanced by inte gra‘uoﬁ of math and CTE
instruction.

1 2 3 4 5

Lesson study is an effective way to integrate instruction in proportional reasoning and CTE and to
observe how and what students are learning.

I 2 3 4 5
It would be difficult for me to tell an instructional peer that he (she) needs to change someﬂung

about his/her lessons. .
I 2 : '3 | 4 5

It would be difficult for me to accept suggestions from an instructional peer about improving my
lessons,
1 2 3 4 5
Integrated instruction would be effective in other contexts to improve learning.
1 | 2 3 4 5
Lesson study would be effective in other contexts to improve instruction.

1 2 3 4 ' 5



