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In this session, we will:

E Review science most-missed items

Identify strategies and activities to help
students overcome challenges in

science

Share online resources for local
programs and adult educators
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Passing Average Average
Percentage Passing non-Passing
Score Score
RLA 76% 159 144
Social Studies 67% 158 143
Science 72% 158 144
Math 54% 156 143
10/2014
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« Performance Level 1: scores below the
Passing Standard (100-149)

« Performance Level 2: scores at or above
the Passing Standard — High School
Equivalency (150-169)

« Performance Level 3: performance

indicative of college and career-readiness
GED® Score with Honors (170 and above)
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Use PLDs to

» Assess student’s
current skill level

* Determine when
student is ready to
test

» Shape learning
activities

» Add perspective to
lesson plans

CHALLENGES IN
SCIENCE
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Science Practices

Comprehending scientific presentations

Investigation design (experimental and observational)
Reasoning from data

Evaluating conclusions with evidence

V)
@ | working with findings
@
v

Expressing scientific information
Scientific theories
Probability and statistics

©2014 IPDAE. All rights reserved. All content in this presentation is the proprietary property of The Institute for the Professional Development of Adult Educators

Pull specific evidence
from a written source to

DOn page_ it said..- :

support a finding or 2D Tne author wrofe....

conclusion The gephic showed . ..
DAn example is.. .
9T +he tedt it said. _

9:[' Know because . _ _

—
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Science Indicators SP.1.a: Cite specific textual evidence to support inferences, conclusions or
analyses of technical texts, attending to the precise details of explanations or descriptions of a
process, event, phenomenon, or concept.

Scientists infer from the investigation that fish raised in
water with higher levels of acidity have difficulty hearing
predatory sounds.

The study showed that fish raised in elevated CO: levels
did not avoid the sounds of the predator fish. They
spent approximately the same proportion of time at the
speaker end of the aquarium before and after the
sounds of the predator fish were played. However, the
fish from the aquarium with the normal atmospheric CO:
pressure avoided the speaker end of the aquarium after
the predator sounds were played.

Which excerpt from the text supports this inference?

U A.  "Rising ocean acidity levels may harm marine
life. For example, high acid levels may cause
hearing loss."

W B. "Then sounds from a predatory fish were played
from an underwater speaker at one end of the
aquarium at a volume that was only audible to
the fish when swimming near the speaker."

(J C. "The other tanks contained 600, 700, and 900
microatmospheres of CO:, respectively."

U D. "The study showed that fish raised in elevated
CO: levels did not avoid the sounds of the
predator fish."

Option D Option D is correct. Because of the link between carbon dioxide gas and carbonic acid,
this statement from paragraph 4 infers the link between higher acidity levels and
SE difficulty hearing predatory sounds.

Correct

Science Indicator SP.1.a: Cite specific textual evidence to support inferences, conclusions,
or analyses of technical texts, attending to the precise details of explanations or descriptions
of a process, event, phenomenon, or concept.

Deforestation, or clearing away trees, is occurring in
tropical rain forests.

Tropical rain forests contain diverse communities of
organisms with many interesting relationships. One
such relationship connects parasitic fungi and their
insect hosts. A type of parasitic fungus, called
Ophiocordyceps unilateralis, disperses spores onto the
forest floor, but cannot successfully grow on the ground.
The fungus requires specific conditions and must grow
inside of a specific ant species, called the host, to
reproduce. The ants, various species of carpenter ant,
make nests in the trees.

Explain how deforestation could disrupt the life cycle of
Ophiocordyceps unilateralis in tropical rain forests.
Include multiple pieces of evidence from the text to
support your answer.

Type your response in the box. This task may require
approximately 10 minutes to complete.

¥)Undo (¥Redo
0. unilateralis feeds on and grows inside the insect
host, and within a few days the fungus affects the
insect’s brain. The insect exhibits unusual behaviors
such as wandering away from the colony to where light
and humidity favor fungal growth. Just before dying, the
insect bites into and firmly attaches itself to a plant.
Then, the fungus slowly grows outward from the dead
insect’s head, producing a pod of spores that eventually
bursts open. The spores fall to the ground, restarting
the life cycle of the fungus.

Goonen & Pittman 6



EXxpress

scientific

information or
findings in

words

GED Reacdy™: The Official Practice Test — Science

Science Most Missed ltems

The following pages present the textual stimulus and the prompt for the Wind Energy SA item

that appears on GED Ready™ — Science.

Stimulus

Coal is a fossil fuel commaenly used to generate ¢
for about 45% of the electricity generated. World
from coal. Experts estimate that there is enough

Power plants convert coal into electricity. In a cot
the released heat converts water into steam_ The
electric generator. The electricity flows through w
delivered to customers or stored for later use.

Buming coal has negative environmental impact:
contain impurities, such as nitregen and sulfur. W
dioxide, sulfur dioxide, and nitrogen oxides are re
precipitation and increased levels of carbon dioxi
buming fossil fuels like coal.

Bansushla anarme sltarnatime anrnind far sha

Differences Between Various Energy Sources

o porem
fuel | emissions ower Ongoing nvironmental
Type per kwh | Availability | Fuel Costs Seirosmdnta
! dopsperyesr TS| Ao e
Sivbursd Gun. [ days per year Yes fuel source
ucien Zero days per year iad

Prompt

Cite multiple pieces of data from the table that support why wind energy would be a preferred
energy source over coal. Explain how a significant increase in the use of wind energy would
affect the energy supply of coal.

Type your response in the box. This task may require approximately 10 minutes to complete.

13
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= Science Indicator SP.6.c: Express scientific information or findings verbally

The map shows Earth’s continents, the outlines of the plates that make up Earth’s outer shell, and the locations of

= active volcano
plate boundary line
equator

Source: United States Geological Survey

Which conclusion can be reached from the information on the map?

W A. Volcanoes are scattered randomly across Earth.

U B. Volcanoes are only located along edges of continents.

U C. Volcanoes are mostly located along boundaries between plates.

14

U D. Volcanoes are distributed equally in the Northern and Southern Hemispheres.

volcanoes.
Option C Option C is correct. The map shows that volcanoes are mostly located along the black
@ lines on the graph, which represent the plate boundary lines.
Correct

tors
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Understand and apply scientific models,
theories, and processes

15
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create or se the theory
modify the fo make a
theory rediction
‘Observation| _ Prediction |
design an
perform the experiment]
experiment to test the
prediction

Science Most Missed ltems

Science Indicator SP.3.d: Analyze key issues and assumptions in scientific models,

theories, or experiments.

Carbon-14 is a radioactive isotope of carbon
that decays at a known rate. Plants take in
both carbon-14 and carbon-12 for use in
photosynthesis. However, when the plant

dies, it can no long
over time the radio
while the carbon-11
results in the ratio

12 decreasing. By 1
of carbon-12 and ci
is possible to deter
sample. The age of
related to the amo
in the sample.

Since some tree sp
of years, it is possilf
rings to determine
radiocarbon dating
removed from a pal

In the graph, the d
comparison of one

and Tree Ring

Comparison of Radiometric Carbon-14

While the two age measurements agree for more recent dates, they
often do not agree for samples dating back more than 3,000 years.
Scientists attribute most of this deviation to changes in carbon-14
production caused by changes in Earth’s magnetic field. Which
statement correctly analyzes the observed deviation?

A. Radiometric carbon-14 ages are too low, implying that less
carbon-14 was present.

B. Radiometric carbon-14 ages are too high, implying that less
carbon-14 was present.

C. Radiometric carbon-14 ages are too low, implying that more
carbon-14 was present.

D. Radiometric carbon-14 ages are too high, implying that morg|

carbon-14 was present.

Ages
29
b
o
«
5
et
v
ke 0 o P

both carb 3

line reprej ©Pfion €

two meas Z
Correct

Option C is correct. The age of a sample has an inverse relationship with the amount
of carbon-14 in the sample. Because the radiometric dates on the graph are too low,

there must be more carbon-14 than expected in the organism at the time of
its death.
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PUT THE STRATEGIES
TO WORK

ipdae e’ Strategies for the Classroom

Teach students how to: Testual Evidense (ow

* Analyze text for claims and eyife 30y
evidence in non-fiction Serifenee Starfers W3R

(explicit and inferences) DOn page__, it said., . .
* Answer text-dependent DTne author wrofe...

questions 3 The graphic Showed . ..
DAn example is...
5T +he et it Said, ,
9]_‘ Know because . _ .
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Breaking It Down

Passage

~
( 1 ) Passage from
. I thetext

Analysis/

Conclusion

Strategies for the Classroom

Evidence/
Details

Youranalysis or
conclusion

Evidence and details
that support or

disprove your
conclusion

g
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How do you know?

Sentence starters for
citing textual evidence

Asking the right question
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In the
Image

Right Think & Author On My
There Search and me Own

Effective instructional strategy that addresses close reading
and using text-dependent questions

21
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Create text-dependent questions when selecting
science texts for lessons.

22
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“The limits of my language
are the limits of my mind.
All I know is what | have
words for.”

— Ludwig Wittgenstein

23
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s N
Content-Area Vocabulary: Definition Example
A Critical Key to
Conceptual Learning ————————— Term/Concept
Teach students how to: Pieure Sentence
+ Apply the vocabulary of e 4
science
+ Discuss the big ideas or —
concepts of science /—\
kDaﬁnman ) LWORD J Sentence J

24
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Learning new words is a cumulative task.

* Present words in multiple contexts and multiple
meanings words (e.g., variable, matter)

» Use word charts

* Play word games

* Encourage “science talk” brainstorming

* ldentify affixes and root words

» Teach words in relation to other words

Remember, productive vocabulary must extend beyond
word definitions.

25
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Teach
. Observation D S—
experimental —
design through Define Problem |8
real-world , —
- - ropose othesis |
application and 2 é’
reportl ng | Gather Evidence
' Test Hypothesis
Reject Hypothesis Retain Hypothesis
' Develop Theory '~=x
26
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Two Short Answer Responses

Short Answer Type 1

» Respond to textual stimulus material

« Examine relationships

Short Answer Type 2
» Design a scientific investigation
» Describe the experiment

Remember! Each SA has its own Scoring Rubric

and Scoring Tool!

Strategies for the Classroom

ipdae ¢?

28

Students need to know how to:

» Design a scientific investigation

» Understand and apply
fundamentals of scientific
investigation design

» Describe experimental set-up for

a controlled experiment
» Describe method for collecting data
+ Justify line of reasoning to decide if
hypothesis is valid

©2014 IPDAE. All rights reserved. All content in this presentation is the proprietary property of The Institute for the Professional Development of Adult Educators

Strategies for the Classroom
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Three Key Elements

1. Is the experimental design well designed
and complete?

2. Is there a method provided for collecting
data?

3. Is there an explanation of the criteria for
evaluating the hypothesis?

©2014 IPDAE. All rights reserved. All content in this presentation is the proprietary property of The Institute for the Professional Development of Adult Educators

Strategies for the Classroom

30

ipdae@' 3 Key Elements

Description of
Experiment

The farmer would have to set up 3 experiments. The first
would be a years worth of traditional farming methods
(plowing and no cover crop) on 5 x 5 acres of land. He
would have to measure the top soil in every month
throughout the year and record it in a data table. For the
second experiment the farmer would have to farm a plot of
land 5x5 acres using a no-till plan. He would have to

measure the top soil every month for a year and record itina
data table. Finally the farmer would farnts
with winter cover crop and measure the top soi
and record it in a lab table. At the end of the yea
would have to compare the 2 methods agaisnt the traditional

methid and determine if he is correct.

©2014 IPDAE. All rights reserved. All content in this presentation is the proprietary property of The Institute for the Professional Development of Adult Educators

. Data Collectlon
System
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“The meaning of ‘knowing’
has shifted from being
able to remember and
repeat information to being
able to find and use it.”

— National Research Council, 2007

©2014 IPDAE. All rights reserved. All content in this presentation is the proprietary property of The Institute for the Professional Development of Adult Educators

ipdae? Teaching the Big Ideas of Science

Engage

.

5Es

Elaborate

©2014 IPDAE. Al rights reserved. All content in this presentation is the proprietary property of The Institute for the Professional Development of Adult Educators

Goonen & Pittman

11/2014

16



11/2014

ipdae®?

5 Es - The Learning Cycle

ipdae®”

Make sure that science lessons

Engage students and stimulate their scientific curiosity

Explore the meaning of the concept through hands-on activities
and questions

Explain how a concept applies to real-world situations and is
supported by evidence

Elaborate | on meaning or application in different contexts

Evaluate |student understanding by providing time for review and
reflection

35
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A Final Thought
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To increase science
reading and writing skills...

“Each student needs to read like a detective...
And write like an investigative reporter.”

David Coleman
L o-author of ELA Common Core State Standards

2014 IPDAE. All rights reserved. All content in this presentation is the proprietary property of The Institute for the Professional Development of Adult Educators
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A Few Strategies to Get Started

» Dedicate time to close reading and evidence-
based writing strategies

* Be explicit about how activities and content relate
to of science

* Model scientific behaviors, strategies, language
* Integrate questions for scientific brainstorming
» Use videos, pictures, graphics to teach concepts

* Provide time for hands-on science activities and
discussion

» Keep students engaged

35
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Florida IPDAE Upcoming Events
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Putting the Resources to Work in Your Program

BUILDING YOUR
KNOWLEDGE

36
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Stay tuned to the IPDAE Website
www.floridaipdae.org
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“The best professional development is
ongoing, experiential, collaborative, and
connected to and derived from working with
students.”

Edutopia 2014

Bonnie Goonen
SW bv73008@aol.com
xéQ

Susan Pittman

e
C_,O‘\“ skptvs@aol.com
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