Implementing the You Be The Chemist
Activity Guides and the 5Es
-Guidance for Educators-

Why the 5E Instructional Model?

The BSCS 5E Instructional Model is a research-based instructional model centered on student inquiry and constructivist learning.
By promoting student-driven exploration, the model allows students to take control of their own learning. Through this process,
students consistently and significantly increase their excitement and motivation to learn.' Through the 5E model, students
construct their own new ways of knowing, and actively confront misconceptions through experiences. Instead of classes based in
lectures and memorization, this model encourages students to learn using methods mirroring the professional scientific
community. Through this process, students gain a deeper and enduring understanding of the content while also developing their

scientific literacy and process skills. " "

What is (and is not) the 5E Instructional Model?

The 5E Instruction Model is an accessible blueprint for an integrated
instructional sequence. Ideally, each phase (with the exception of
ENGAGE, which can be a 5-30-minute experience) should take at least
a full class period. Each “E” in the model describes the active role of
the student during that phase.

The 5E Instructional Model is NOT a sequence that can be
authentically completed over the course of a single class period.
Allotting the proper amount of time for each phase is key to the
model’s success — when there is not enough time for students to 5E
genuinely explore a topic and build their own explanations, the Instructional
model’s success rate decreases dramatically.” The teacher plays an

integral role throughout this lesson sequence by supporting each Model
phase. No part of the 5E Instructional Model describes a phase where
the student is a passive participant in the “E” action.

What are the 5Es? ¥

1. ENGAGE: Begin each activity, lesson, or unit by mentally
engaging students with a phenomenon, event, or real-world
example that raises questions about the central concepts of
the lesson cycle. An “Engage” activity will build student investment in the lesson cycle as students activate prior knowledge
and begin to identify the limits of that knowledge in explaining the activity.

2. EXPLORE: Students work collaboratively to explore ideas related to the concepts through hands-on activities. Students
genuinely struggle with the concept and are presented with authentic opportunities to make decisions about HOW to
explore. Some guidance may be necessary but in most of this phase, students are authentically forming, testing, reforming,
and retesting hypotheses. The teacher serves as a facilitator in this process, giving space for students to be creative,
struggle and learn from their own experiences. When the teacher sees misconceptions forming or advancing, their role is
to ask guiding questions that push students to confront those misconceptions, deepening their exploration of the concept.

3. EXPLAIN: Students build explanations of the concepts they are learning, recalling their exploration and accessing additional
resources to research context for their explanations. The teacher introduces new vocabulary in the context of students’
explanations, encouraging students to use that vocabulary to better justify and clarify their explanations. Only after
students have had the time and space to develop these explanations, does the teacher formally clarify explanations and
then support students as they draw connections between different explanations in the class. This phase also provides the
teacher an opportunity to evaluate students’ growing understanding.
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4. ELABORATE: Students apply their new knowledge to new, but similar situations in other scientific contexts and the real
world. This phase can be an opportunity for students to practice and reinforce the skills gained through exploration and
explanation. Through this phase, students deepen and build on their understanding as the teacher challenges them to
reach further and insists on students using new vocabulary and formal explanations.

5. EVALUATE: This phase is primarily centered around students’ self-reflection. Students evaluate their own knowledge, skills,
and abilities by answering open-ended questions and completing activities that require them to demonstrate their
understanding. Students assess how much their understanding has grown over the course of the learning cycle and
identify areas for further investigation (this can cycle back to another EXPLORE phase). This is an opportunity for students
to review, reflect and provide evidence of learning. While the teacher will also use this phase to formatively or
summatively assess students’ understanding, that assessment should be conducted via artifacts anchored in the students’
self-evaluation.

When should the 5E Instructional Model be used?

For the majority of elementary- and middle- school science education, the 5E model, is one of the most accessible educational
models that will improve performance and excitement in science when implemented with the necessary time and space!
However, in some parts of all science curriculum, students need to memorize specific vocabulary or focus directly on learning a
complex skill. In these situations, a more traditional teaching approach may be more effective.”

Why does the Chemical Educational Foundation use the 5Es in the You Be The Chemist programs?

CEF believes the 5Es are a great way to think through and plan out interactive science experiences with students of all ages. The
5Es have been repeatedly tested and proven to improve student performance and increase educational equity."" It is an
accessible, effective, and memorable way to bring learning to life for educators of all backgrounds and experience levels. Every
You Be The Chemist Activity Guide is organized into the 5Es so you can easily build out a quality learning experience centered
around interactive science exploration.
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You Be The Chemist® Activity Guide
Terms of Use

This You Be The Chemist® Activity Guide (“Activity Guide™) is the property of the Chemical Educational Foundation® (“CEF”).
By opening these documents, you agree to be bound by these Terms of Use for using the Activity Guide.

Ownership of Copyrights, Trademarks and Other Intellectual Property

The entire contents of each Activity Guide, including the text, graphics, images, logos, button icons, HTML code, and other
"material" are copyrighted by CEF under the copyright laws of the United States. You agree not to remove or obscure copyright
notices appearing in the Activity Guide. CEF grants no copyright or ownership interests to you for any of the material and
proprietary information referred to herein belonging to CEF. Permission to use the Activity Guide content for purposes other than
those permitted by these Terms of Use may be granted in special circumstances on a case-by-case basis. Please direct any request
to otherwise use content to the CEF headquarters at 571/482-3071 or e-mail comments@chemed.org.

Prohibited Uses of the Activity Guide and CEF logos

You agree not to reproduce, distribute, transmit (via print, fax, electronic, or other means), modify, alter, or create derivative
works of the contents of the Activity Guide, with the exception of copying the Activity Guide activity sheets for classroom use,
without prior written permission from CEF.

You agree that the Activity Guides are for educational use only and may not be sold to third parties without prior written
authorization from CEF.

You agree not to use the Activity Guides, the name of CEF, or its logos for any promotional or commercial purpose or any other
purpose without the prior written consent of CEF.

Intended Audience

This You Be The Chemist® Activity Guide (“Activity Guide™) is the property of the Chemical Educational Foundation® (“CEF”).
This Activity Guide is intended for use by persons 18 or older. By opening these documents, you agree to be bound by these
Terms of Use for using the Activity Guide.

Waiver of Liability

IN NO EVENT SHALL CEF OR ANY THIRD PARTIES MENTIONED IN THE ACTIVITY GUIDES BE LIABLE FOR ANY
DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, INCIDENTAL AND CONSEQUENTIAL
DAMAGES, LOST PROFITS, OR DAMAGES RESULTING FROM LOST DATA OR BUSINESS INTERUPTION)
RESULTING FROM THE USE OR INABILITY TO USE THE ACTIVITY GUIDES, WHETHER BASED ON WARRANTY,
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY, AND WHETHER OR NOT CEF IS ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

No Warranties

EXPERIMENTS FROM THE ACTIVITY GUIDES ARE DESIGNED TO BE CONDUCTED BY STUDENTS IN GRADES K-
4 AND 5-8 AND HIGHER, AS INDICATED, AND SHOULD NOT BE CONDUCTED WITHOUT ADULT SUPERVISION.
CEF MAKES NO WARRANTY OF ANY KIND WITH REGARDS TO THE LESSONS AND OTHER CONTENT FROM THE
ACTIVITY GUIDES, AND CEF SHALL NOT BE LIABLE FOR ANY DAMAGE, INJURY, OR DEATH THAT ARISES
FROM THE CONDUCTING OF THE EXPERIMENTS, ACTIVITIES, OR ANY SELECTED EXTENSIONS OR
MODIFICATIONS FROM THE ACTIVITY GUIDES, INCLUDING ANY DIRECT, INDIRECT, GENERAL, INCIDENTAL,
SPECIAL, OR CONSEQUENTIAL DAMAGES. THE INDIVIDUAL CONDUCTING/LEADING ANY EXPERIMENT FROM
THE ACTIVITY GUIDES DOES SO AT HIS/HER OWN RISK, AND HE/SHE ASSUMES ALL LIABILITY THAT ARISES
FROM THE CONDUCTING OF THE EXPERIMENTS, ACTIVITIES, AND/OR ANY SELECTED EXTENSIONS OR
MODIFICATIONS FROM THE ACTIVITY GUIDES.
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You Be The Chemist® Activity Guide
Terms of Use (continued)

THE CONTENT OF THE ACTIVITY GUIDES MAY CONTAIN INACCURACIES OR TYPOGRAPHICAL ERRORS. CEF
MAKES NO WARRANTIES ABOUT THE ACCURACY, RELIABILITY, OR COMPLETENESS OF THE ACTIVITY
GUIDES.

THE ACTIVITY GUIDES ARE PROVIDED ON AN "AS IS" BASIS WITHOUT ANY WARRANTIES OF ANY KIND. CEF
DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING THE WARRANTY OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NONINFRINGEMENT OF COPYRIGHT TO THE
FULLEST EXTENT PERMITTED BY LAW.

Indemnity

You agree to defend, indemnify, and hold harmless CEF, its officers, directors, employees, and agents, from and against any
claims, actions, or demands, including without limitation reasonable legal fees, resulting from your use of the Activity Guides or
your breach of these Terms of Use.

Governing Law

These Terms of Use are governed by laws of the Commonwealth of Virginia. Jurisdiction for any claims arising under these
Terms of Use shall lie exclusively with the state or federal courts within the Commonwealth of Virginia. If any provisions of these
Terms of Use are found to be invalid by any court having competent jurisdiction, the invalidity of such provision shall not affect
the validity of the remaining provisions of these Terms of Use, which shall remain in full force and effect. No waiver of any term
of these Terms of Use shall be deemed a further or continuing waiver of such term or any other term.

Collection of Data

CEF may collect general directory data for informational purposes and may contact you periodically to participate in focus groups
or send you information about CEF programs or updates. CEF provides users with an opportunity to opt out of receiving web-
based communications from CEF at the point where they are asked to provide personal information. An individual may opt-out of
these communications by e-mailing comments@chemed.org. CEF will not sell or give information to any other party. For further
information regarding the collection of data through the www.chemed.org website, please review our [Privacy Statement].
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You Be The Chemist® Activity Guide
Privacy Statement

The Chemical Educational Foundation® (“CEF”) is concerned about the privacy of visitors (“Users”) to the
www.chemed.org website (the “Website”) and the confidentiality of information shared with CEF through the Website.
CEF will use reasonable efforts to ensure that the information Users provide remains private, and is used only for the
purposes stated below.

Collected Information

CEF collects information about the Users of the Website in order to assist in determining which parts of the Website visitors find
most valuable. This allows continual improvement of the services provided by the Website. For example, the Website may track
the URL that a User visited before coming to the Website, the URL the User goes to next, and IP addresses. CEF uses [P
addresses to help administer and diagnose problems with the Website.

Users may use the Website without registering, but registration must occur in order to use any of the personalized web services.
The registration form requires specific contact information, including name and e-mail address. The customer contact information
is used to learn more about our users and to contact users when necessary. Unique identifiers (such as user IDs and passwords) are
collected to verify the user's identity and for use as account numbers in our record system.

Disclosure of Information
It is our general policy not to share any of the information collected on the Website with any third parties. Notwithstanding the
foregoing, CEF will divulge any information collected from Users on the Website when required to do so by law.

Security Measures
User accounts containing personal information are password protected and should not be shared with anyone. The Website has
security measures in place to protect the loss, misuse, and alteration of the information under CEF control.

Child Privacy Policy and Parental Consent Statement

CEF wants to protect the safety of children using the Website. To the extent applicable, CEF complies with applicable laws and
regulations, including the Children's Online Privacy Protection Act (COPPA), which governs information gathering online from or
about children under the age of 13. Verifiable consent from a child's parent or guardian is required before collecting, using, or
disclosing personal information from a child under the age of 13. CEF does not:

1. collect online contact information from children under the age of 13 without prior parental notification and consent, which
includes an opportunity for the parent to prevent use of the information and the child’s participation in the related activity.
Without prior parental consent, online information will only be used to respond directly to a child’s request (i.e.,
subscription to a newsletter. However, parental consent is required prior to the second communication) and will not be
used for other purposes.

2. collect personally identifiable offline contact information of a child under age 13 without prior parental consent.

3. provide any personally identifiable information, regardless of its source, to any thirdparty for any purpose whatsoever
concerning our Users under 13 years of age, unless otherwise disclosed to children and their parents during the
information collection process.

4. give children under age 13 the ability to publicly post or otherwise distribute personally identifiable contact information
without prior parental consent.

5. entice any child by the prospect of a special game, prize, or other activity, to divulge more information than is needed to
participate in the activity.

When the Website needs to collect information about a child under 13 years old, COPPA required information and instructions
will be provided by the specific web page that collects information about the child. The web page will specify exactly what the

information will be used for, who will see it, and how long it will be kept.
You Be The Chemist® Activity Guides 3 www.ChemEd.org



You Be The Chemist® Activity Guide
Privacy Statement (continued)

There are several exceptions that permit collection of a child's e-mail address without receiving parental consent in advance:

* To provide the parents with notice and to seek consent for communications with the child. Note: this may require
collection of the parent's e-mail address as well.

* To protect the safety of a child who is participating on the site; i.e., in a chat room.
* To protect the Website or to respond to law enforcement; i.e., in the case of a Website compromise.

Personal information pertaining to children will be destroyed immediately upon completion of its intended purpose. On rare
occasions, it may be determined that a communication from a child under 13 years old should be maintained for historical
purposes. Should such an occasion occur, CEF will obtain the necessary consent from the child's parent.

Finally, CEF provides many on-line tools and services in support of CEF's mission. A child under 13 years old may inadvertently
provide personal information to one of these services. If this should happen, the information about the child will be deleted
immediately upon discovery.

E-Commerce Security Practice

Maintaining the confidentiality of User personal information is important to CEF. Credit card numbers are used for the limited
purpose of processing CEF Store orders. When credit card information is transmitted to the CEF Online Store for validation, it is
secured by encryption technology, which enables information to be sent over the Internet in an encrypted form to ensure
protection against unauthorized access to your personal information.

Notwithstanding the above, CEF makes NO WARRANTY in respect to the strength or effectiveness of the above encryption, and
CEF is not responsible for events arising from unauthorized access of the information provided by Users.

E-mail Communications

CEF communicates with its users by e-mail for specific web-related functions, such as password reminders. Users who register
with the Website have the option of receiving occasional e-mails from CEF about new features and items of interest. CEF does not
release User’s e-mail addresses to outside organizations.

Cookies

Cookies are files that contain information created by a web server that can be stored on a User's hard disk for use either during a
particular session ("per-session" cookie) or for future use ("persistent" cookie). CEF uses cookies only to facilitate automated
activity, store and track CEF ID numbers, session status, and navigation patterns. Cookies are not used to disseminate significant
information about Users over the Internet or to analyze any information that Users have knowingly or unknowingly provided.
When a user registers, the system will ask whether the user approves of the attachment of a cookie. Users may instruct their
Internet browsers to opt out of accepting a "persistent" cookie and rather accept only a "per-session" cookie, but will need to login
each time they visit the site to enjoy the full benefits. If the User declines the attachment of any cookie, the user may not have
access to the full benefits of the Website. Registration enables the site to better determine members' interest areas and provide the
most relevant information.

Privacy Policy Updates
CEF will occasionally update this Privacy Statement. Any changes to our Privacy Statement will be posted here so that Users will
know what information we gather, how we might use that information, and whether we will disclose it to anyone.
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