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In a Nutshell...

The MMSA and AAAS Project 2061 are working with teams of middle school teachers to analyze
approximately 1,000 digital phenomena and representations' connected to science
benchmarks, for their alignment to middle grades content standards and for the quality of their
instructional support for teachers. These resources are being assembled into a collection called
PRISMS (Phenomena and Representations for the Instruction of Science in Middle Schools),
designed to increase the amount of quality K-12 science educational resources accessible
through digital libraries.

Why This Work is Needed

m K-12 educators have found it difficult to implement the science learning goals specified by standards-based
reform because they lack instructional materials that are well-aligned to those goals.

Middle grades may be the last opportunity for students to acquire science literacy before they begin to
"specialize" in high school and beyond.

m Project 2061's evaluation of middle grades science textbooks?highlight the need to supplement the
phenomena and representations available in current textbooks.

m Searching various digital libraries (DLs) and abstracts of currently funded NSDL projects revealed that most
collections of digital educational resources are geared toward high school or undergraduate education.

Objectives

The PRISMS project will:

A. Review 1,000 phenomena and representations found in DLs and select those that are aligned to national
content standards and are consistent with the research on effective teaching and student learning.

B. Describe and annotate these resources to encourage their effective use by teachers.

C. Build capacity among middle school teachers, curriculum developers, and other NSDL users to select,
analyze, try out, and contribute resources to digital libraries.

Training and Support of Analysts. Analysts will be trained in applying a subset of Project 2061's
curriculum analysis criteria that is specific to phenomena and representations to determine their content
alignment and quality of instructional support. Table 1 shows the criteria and examples of phenomena

and representations.

Figure 1. Preliminary mock-up of the
custom online resource
review utility for PRISMS
with phenomenon selected
as the resource type (#2).
Resource analysis (top
section) will be temporally
separated from the
addition of annotations
(bottom), which are added
when the resource is tried
in the classroom.
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1. Resource location

orglvideo.| serial-806

2. Type of resource

) phenomenon | ! representation

3. Brief Description

A video clip that explains the cycle of season on the earth using a variety
of models

4. Relevant benchmark
Code 4B (6-8) #4

Full Text: | Because the earth turns daily on an
axis thatis tlted relative to the plane of
the earth's yearly orbit around the sun

5. Content Alignment

W The the actual of the
benchmark rather than just the topic.

W The phenomenon reflects the level of sophistication of the
benchmark.

W The the entire If not,
specify the part of the benchmark that is addressed.

Explanation

6. Quality of instructional support
) Good as is
1 Needs modification (explain in #7)
¥ Poor
Reason(s):
M Phenomenon targets key benchmark idea(s)
rather than peripheral details
M Phenomenon is likely to make key
benchmark ideas plausible to students
W Phenomenon is first-hand (when appropriate
or practical) or vicarious through use of video,
pictures, or text.
7. Explanation
Targets the benchmark idea that because of the
tilt of the earth, sunlight falls more intensely on
different parts of the earth during the year.

Annotations

8. How would you rate the usefulness of the phenomenon or
ion in your i ion?

 “Notuseful 1 'Useful with qualification €4 Useful

9. Explanation

Video makes clear that it is the tilt of the earth's axis and not the earth's
orbit that is responsible for different seasons

10. How would you modify the
phenomenon or representation to make
it more useful?

11. Questions to help students make sense of the phenomenon or representation:

Why do you think it's warm in the summer and cold in the winter?

Add new question
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Assembly, Organization, and Sharing. We will leverage applications developed by the NSDL to assemble,
organize, and share the data about the selected resources as well as to generate OAI-PMH-compliant

metadata.

Project Design and Work Plan

Development of PRISMS will involve:

Prioritizing and Systematizing the Resource Selection. We will examine state standards and select
science standards based on (1) their frequency of occurrence across states and (2) which areas of science
the research base in Benchmarks for Science Literacy (1993) shows to be the most in need of phenomena
and representations to make scientific ideas plausible and comprehensible to students.

'Phenomena and representations are a specific type of educational resource."Phenomena" refers to real-world objects, systems,
and events that provide evidence of key ideas (examples can be seen at:
http://test.p2061.org/curriculum/test0310/phenom.htm).

"Representations" refers to pictures, video clips, graphs, simulations, and analogies that can help clarify key ideas (examples can
be seen at: http://test.p2061.org/curriculum/test0310/represent.htm).

*http://www.project2061.org/tools/textbook/mgsci/index.htm.

Example Criterion and Indicators of Meeting it
Providing Vicarious Experience with Phenomena:

When a flashlight is Does the phenomenon support the learning goal’s idea(s)?
directed ata wall,a

P patch of light appears Indicators of meeting this criterion:
on the wall. When a 1.Phenomenon targets key benchmark idea(s) rather than

H card is placed between peripheral details.

E the flashlight and the 2.Phenomenon is likely to make key benchmark idea(s)
wall, the patch on the plausible to students.

N wall disappears and a o .

O patch 3.Phenomenon is likely to be comprehensible to students.
of light appears on the For example:

M cardg. PP + The number of steps from phenomenon to key

benchmark idea is small.

E This bh tudents to think that + Additional ideas needed to make sense of the

N i ';tp en;)tmemlJ? may encoluragte stu tehn sto '.r; it a " phenomenon are appropriate (given students’grade
gg mus bra;/e rom one place to another, even if it canno evel and prior experiences).

O @ seen in between. * Reasoning skills needed are manageable (given

N students’ grade level and prior experiences).

- Set-up, experimental procedure, or intricacies of
calculations related to measurements are simple and
unlikely to detract from the phenomenon.

4.Phenomenon is first-hand (when appropriate or practical)
or vicarious through use of video, pictures, or text.

R Representing Ideas Effectively:
E Is the representation of the learning goal'’s idea(s) accurate
P This representation can and comprehensible?

be used to illustrate the
R continuous stream of Indicators of meeting this criterion:
E light and how shadows 1.Representation accurately represents relevant aspects of

form. A limitation of the key benchmark idea(s).
S the representation is L .

that the droplets of 2.Representation is likely to be comprehensible to students.
E spray are material 3.Representation makes clear which aspects are represented
N whereas light is a form and which are not (if one regards it as impossible or
T of energy. undesirable to represent certain aspects of the idea).

Table 1. Determining content alignment and quality of instructional support of a phenomenon or representation.

Analyses of Phenomena and Representations. Based on the results from the first activity (Prioritizing
and Systematizing the Resource Selection) MMSA staff will assign science benchmarks and web sites for
teacher analysts to review. Figure 1 shows a mock-up of the custom online utility that teacher analysts will
use to review phenomena and representations. Whenever practicable, we will identify cross-connections
to math and technology content standards.

Teacher Testing and Feedback. As the PRISMS site is built, the resources in the collection will be available
to the middle school teacher analysts and other teachers working on projects with the MMSA, who will try
them out with students and provide feedback in the form of annotations about their use in the classroom.

Use Scenarios. To supplement the annotated collection of relevant phenomena and representations and
maximize the usefulness of PRISMS, we will develop and incorporate a “Use Scenario” section containing
information for using selected sets of phenomena and representations.

Training/Technical Assistance for NSDL Grantees

As a collaborative effort to help others understand and utilize our criteria for evaluating phenomena and
representations, we will invite developers of web-based collections to attend our training sessions in
Maine. If the interest is significant we will consider offering a training session designed specifically for the
NSDL community.



