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Introduction

The Utah Open Textbook Initiative (UTOT) began in 2010. From a small pilot involving less than 10 teachers and 
three grades, UTOT has grown to a statewide program for grades 7 - 12 that improves science learning and 
drastically reduces the cost of providing every student with access to quality science curriculum. This whitepaper 
describes the UTOT process for successfully creating and adopting open science textbooks. 

Acknowledgments

UTOT would not be possible without the excellent work done by the CK-12 Foundation, which creates open high 
school textbooks in the STEM areas and publishes them under an open license at http://ck12.org/. The William and 
Flora Hewlett Foundation provided critical financial support for the UTOT pilots.



Creating and Adopting  
Open High School Science Textbooks

David Wiley, Lumen Learning :: Sarah Young, Utah State Office of Education

Licensed under the Creative Commons Attribution License by Lumen Learning
http://lumenlearning.com/

Overview to creating your own Open Textbooks:

1. INTRODUCE OPEN TEXTBOOKS TO LOCAL LEADERSHIP

2. IDENTIFY TEACHER PARTICIPANTS

3. CONDUCT TEACHER PROFESSIONAL DEVELOPMENT DAYS

4. REVIEW COPYRIGHT ISSUES 

5. PROVIDE GRAPHIC DESIGN

6. SUPPORT TEXTBOOKS THROUGH THE LOCAL ADOPTION OR REVIEW PROCESS

7. MAKE TEXTBOOKS AVAILABLE

8. AS APPROPRIATE, SCHEDULE ADDITIONAL PROFESSIONAL DEVELOPMENT 

9. PROJECT EVALUATION AND EFFICACY RESEARCH

10. BEGIN PLANNING FOR NEXT YEAR
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1. Introduce Open Textbooks to Local Leadership

The first step in the open textbook adoption process is introducing the idea of open educational resources (OER), 
open licensing, and open textbooks to local school, district, and / or state leadership. A regular meeting of school 
or district science curriculum specialists is an ideal setting. After introducing the open textbooks idea generally, 
review the successful cost savings and learning results of existing open textbook projects like UTOT with your 
leadership. 

Next, provide an overview of the open textbook creation professional development meetings (described below). Ask 
the leaders to begin thinking about people from their schools or districts that they believe would make strong, 
positive contributions to the process.

Provide links to digital copies of existing open science textbooks and free printed copies of the textbooks so that 
the leaders can gain a more concrete understanding of what these materials look like and how they work. Allow 
sufficient time to answer any and all questions about previous findings, the process, and the sample materials.

As you end this initial meeting with leadership, invite them to complete an online survey (which you have prepared 
ahead of time) indicating: 

(1) which science subjects they might be interested in using open textbooks for, and 
(2) how many of their students might use them. 

End the meeting by setting a deadline by which leaders should email you the names of science teachers they 
want to nominate to participate in the professional development meetings.

2. Identify Teacher Participants

After receiving teacher nominations from leaders, select teachers to participate in the professional development 
meetings. For each subject area you plan to create an open textbook for, you should select 2 - 3 teachers per 
top level standard in your state’s published science standards for that subject. (For example, if your state has six 
high level standards for biology, select 12 – 18 biology teachers.) Choose teachers from a wide range schools and 
districts in order to increase feelings of ownership of the finished product across the district or state. Each district 
or charter school should send no more than two teachers per subject area.

Schedule the professional development meeting for a single subject first, with a second meeting for all other 
subjects several weeks later. This will give you an opportunity to learn lessons about the process with a small 
group and time to refine your process before working with the larger group. These professional development 
meetings are two days long. Teachers should bring laptops with Microsoft Word installed—not tablets or other 
devices with other word processing software. Teachers who fail to follow this instruction will find themselves 
largely unable to contribute during the meeting.  Finally insure that your site has adequate bandwidth for all 
the teachers to easily access and utilize the online open educational resources.  A slow or unreliable Internet 
connection will hinder the process.



Creating and Adopting  
Open High School Science Textbooks

David Wiley, Lumen Learning :: Sarah Young, Utah State Office of Education

Licensed under the Creative Commons Attribution License by Lumen Learning
http://lumenlearning.com/

3a. Conduct Teacher Professional Development – Day 1

Begin the first day by clearly stating the meeting’s audacious goal: to produce an entire science textbook by the 
end of the second day. Repeat this goal frequently throughout the meeting to keep teachers focused on the goal.

PROVIDE AN OVERVIEW

Provide the teachers a brief overview of the idea of open educational resources (OER), open licensing, and open 
textbooks, together with a review of the successful cost savings and learning results of existing open textbook 
projects like UTOT. Show digital and printed examples of the UTOT books, and help teachers understand that these 
books were created in a two day professional development meeting like the one they are currently attending. 

Next, provide an overview of the process the teachers will be engaging in over the two days, as described below. 

Finally, provide an overview of the CK-12 Foundation website and the content available there. Inform teachers 
clearly (and forcefully, if necessary!) that they can only pull content into their textbooks from the CK12 website. 
Additionally, they should avoid pulling in content from portions of the CK12 website that have /user/ in the URL. 
Let teachers know that at the end of the workshop you will be asking them to sign an affidavit stating that they 
complied with this requirement.

DIG INTO THE STANDARDS AND FORM TEAMS

Provide teachers with written copies of the state standards for their specific subject area. Provide teachers 
with time to discuss the standards and what they believe each one means. Also prompt them to discuss the 
appropriate role of a textbook in their classrooms.  This conversation will help teachers understand that they need 
to create a resource to support classroom instruction, and not an all-encompassing curriculum guide. After level 
setting in this fashion, invite the subject groups to self-organize into subgroups of 2 – 3 teachers per standard. 
Encourage teachers to join a group working on a standard that is not their favorite standard to teach. Explain that 
teachers who work on their favorite standard often want to include supplemental information that is not, strictly 
speaking, part of the core standards. Particularly in contexts where the open textbooks will be printed for student 
use, conciseness is both pedagogically and financially key to the success of the open textbook initiative.

FIRST WORK SESSION

Explain to teachers that the table of contents for the open textbooks will be the state standards themselves. To 
begin their work on a particular standard, each team should copy the relevant standard and subordinate objectives 
into a Word document. The standards and objectives are the outline that teachers will fill in during the two days. 

Provide specific formatting conventions to the teachers, including style use, margins, and how to format 
vocabulary words.  If there are additional elements that you would like all final texts to include, such as summary 
questions or a section on science application, provide these to the teachers as a reference sheet they can refer 
back to during the session.  Setting these expectations at the start of the writing process will help the educators 
end with a final product that is consistent across chapters and subject areas.
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Invite the teachers to go back to the CK-12 website and begin finding text, images, and other resources that 
support the standards and objectives they are responsible for. Have them copy and paste these materials from the 
CK-12 website into the appropriate portions of their Word document. Encourage teams to work as a group around 
a single laptop, rather than splitting the work up amongst themselves for completion independently. Collaborating 
on this task will result in a higher quality final product. Taking into account the number of high-level standards 
for each subject, give teachers a page limit per standard (e.g., 50 pages per standard for a subject area with 
six standards would result in a 300 page book, which would cost approximately $6.00 from Amazon’s print on 
demand service, CreateSpace).

Instruct teachers that, if a situation arises where there is no satisfactory content on the CK-12 website, to highlight 
that section for later revision and move on.

Circulate throughout the meeting space during the Work Session to answer ongoing questions from teams. Partway 
through the day, pause and ask for thoughts, feelings, reactions, and questions. If necessary, prompt with questions 
like, What is working well?, and Where are you struggling?

At the end of the first day, each team should submit their progress on USB drives you provide. Have them name 
their files according to a standard like: Standard # Subject Area OER Day One Draft.doc (e.g., Standard 1 Earth 
Science OER Day One Draft.doc).

3b. Conduct Teacher Professional Development – Day 2

Begin the second day by reiterating the meeting’s goal: to produce an entire science textbook by the end of the 
day today. Repeat this goal frequently throughout the day to keep teachers focused on the goal.

PEER REVIEWS

Next, provide an overview of the peer review process. In the peer review process, standards teams will review the 
draft documents written by other standards teams the previous day. Reviewers should look for things like: 

Are the resources properly aligned with the standards? 
Are there items that are too detailed?
Are there items that are missing?
Are important vocabulary terms bolded?
Should there be more questions involved in the text to stimulate thought and discussion?
Are there specific references to state or local resources, or other examples that would help students 
relate more directly to the material?
Are there images or drawings that would help to clarify the context?

Reviewers should use the Change Tracking feature in Word to leave specific edits within the document.  The 
Comments function can be used to give opinions or ask questions for the original author team in the original 
document. 
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Conduct three short rounds of reviews – with the final two rounds shorter than the first round. At the end of each 
review cycle, reviewers save the document that now includes their comments on the provided thumb drive as a 
separate file in a new folder (e.g. Revision Round 2/OER Biology Standard Number 3), and then pass the thumb 
drive off to the next review team.  Saving separate files allows for both original author teams as well as project 
personnel to view the progression of the revision and access previous versions as necessary.

REVISIONS AND ADDITIONAL RESOURCES

The remainder of day 2 is spent addressing reviewer concerns and pulling in additional resources to cover any 
areas previously highlighted as insufficient. Links to videos and other multimedia resources can be added as well.

Show teachers how to use Google Advanced Search to locate openly licensed materials in order to strengthen any 
weak parts of their textbook. Explain to teachers that you will need to confirm the open licensing status of any 
additional material they intend to put in the document before they copy and paste it into the document. Further 
explain that each and every one of these materials must be cited with a link to their source and a statement 
of the open license the materials are published under. Provide teachers with several examples to clarify how to 
perform these citations correctly. 

Teachers are free to include URLs or links in the text to any supplemental materials they desire, including movies, 
simulations, articles, etc. Only the text, images, and other material that will be cut and pasted directly into the 
Word document need to have their licensing status approved by you. Remind teachers that at the end of the day 
they will be signing an affidavit confirming that they have followed these instructions.

At the end of the day, have each participating teacher fill out and sign an affidavit containing the following 
information:

The teacher’s name (e.g., Brian Blake)
The subject and standard they worked on (e.g., Biology, Standard 3)
A statement that affirms that the teacher has cited, by source URL and license type, each and every 
piece of content they have copied and pasted into the document that did not come from the CK-12 
site, excluding links to supplemental materials.

Have teams turn in these forms together with the USB drives that contain the final versions of their chapters.

4. Review Copyright Issues 

Review the teacher affidavits to make sure that all submitted chapters have accompanying, signed affidavits. Then 
review the content of each chapter for potential copyright issues. When in doubt, use tools like Google Image 
Search to determine the origin of questionable content.
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5. Provide Graphic Design

Once the content is finalized and the copyright review is completed, provide the Word documents to a graphic 
designer who will professionally design the layout of the book. Even though you should never judge a book by 
its cover, students, teachers, and the public are accustomed to a certain level of design quality in instructional 
materials. Regardless of the pedagogical quality of the materials, design quality can make the difference between 
being adopted and being ignored. 

If there is a chance the books will need to be printed, make sure to request PDFs from your designer; otherwise, 
ePubs may suffice.
 

6. Support Textbooks through the Local Adoption or Review Process

Most state and district textbook adoption or review processes require someone to submit digital and / or printed 
copies of a textbook for review and approval. Find out early in the process when the deadlines are for submitting 
materials for review and schedule steps 1 - 5 to end six to eight weeks before materials must be submitted for 
review. 

7. Make Textbooks Available

Assuming a positive outcome from the review processes, make digital copies of the books (e.g., PDFs) available 
from the school, district, or state website. If some schools or districts will need printed books, arrange for these 
to be available through a print on demand vendor like CreateSpace, and provide links to the specific pages where 
schools and districts can order printed copies.  

8. As Appropriate, Schedule Additional Professional Development 

As time and circumstance allow, schedule additional professional development with all teachers (not only those 
who participated in the book development process) to discuss effective ways to use open educational resources 
and open textbooks to deepen student engage and enhance learning. Encourage teachers to keep a copy of the 
book in which they record ideas for improvements that can be made to next year’s edition.  Also, create an online 
survey that allows educators to give feedback both about the text and their implementation of the text in their 
classroom.  Ask teachers who would like to participate in next year’s review and writing team to provide their 
contact information.
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9. Project Evaluation and Efficacy Research

Arrange for someone to study the impacts the project has on students, teachers, and schools. Specifically, 
research the areas suggested in the COUP framework:

Changes in the Cost of textbooks and other instructional materials
Changes in student learning Outcomes
Changes in the way teachers and students Use textbooks and other instructional materials
Changes in the way teachers, students, and the public Perceive the quality, role, and usefulness of 
textbooks and other instructional materials

10. Begin Planning for Next Year

While OER and open textbooks are significantly less expensive than traditional textbooks, their real power comes in 
the legal permissions teachers and students have to revise, adapt, improve, and remix them. 

Each summer, another group of teachers should meet to revise and improve the books. The decision regarding 
what areas should be improved can be based on teacher and student observations and suggestions from 
using the book during the previous year. However, because the table of contents for each book is the state 
science standards, data from state standardized tests can be used as a basis for these decisions as well—the 
standards on which the most students struggled can be targeted specifically for improvement.  Also consider 
advances in student access to technology from year to year. As more and more students have access to digital 
devices, include more digital elements such as videos, simulations, and access to apps directly within the text.  
Redistribute these new editions as per step 7.


