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Executive Summary

Formed in fall 2012, the Hillsboro School District Math Study Team’s 
goals were to adopt math curriculum materials that aligned to Com-
mon Core State Standards (CCSS), increased achievement in math 
for all students, and strategically used technology to enhance math 
education. The team evaluated materials for Algebra 1, Geometry and 
Algebra 2. Out of several publishers’ materials, they rated Houghton 
Mifflin Harcourt’s Algebra 1-Geometry-Algebra 2 (HMH:AGA) se-
ries the highest. In addition, after finding that more and more digital 
content was available, the team launched a preliminary action research 
project in spring 2014 that determined that online resources and tech-
nology also should be part of its evaluation.

The Math Study Team’s review resulted in three types of curricu-
la that were evaluated in pilot classrooms in fall 2014: HMH:AGA 
textbooks only, HMH:AGA textbooks with digital options, or open 
education resources (free, but completely vetted, online content) via 
the Schoology learning management system. Diverse learning needs 
and cybersecurity of students also were addressed. In winter 2014, the 
team surveyed the pilot students, teachers and parents, and conducted 

a final vote of team members and district math teachers 
to determine and forward its final recommendation to the 
Citizens Curriculum Advisory Committee.

The cost of this recommended adoption is projected to be 
$299,250 for the HMH:AGA materials and $381,920 for 
Chromebooks to supply class sets for all of the district’s 
high school classrooms. Professional development and 
technology support will follow to ensure educators across 
the district can fully support the curriculum and lessons 
using textbook and digital resources. In addition, School-
ogy, which the district already owns, will continue to be 
available to provide additional online math resources. The 
Math Study Team will evaluate the adoption to identify 
any gaps in student achievement and improvement, pro-
mote effective teaching practices, and develop strategies for 
continuous improvement.

Adopt Houghton Mifflin Harcourt’s Algebra 1-Geometry-Algebra 2 (HMH:AGA) digital materials with:
• Class set of 40 hardbound textbooks
• Physical teacher editions
• Class set of 40 Chromebooks for student access to digital content

Projected cost of this adoption for all high school math classrooms is $299,250 for HMH:AGA materials, 
$381,920 for the Chromebooks, plus professional development and technology support

RECOMMENDATION 
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Introduction

The Math Study Team was formed in fall of 2012 
to research mathematics curriculum materials and 
practices aligned to the Common Core State Stan-
dards (CCSS). Its purpose is to make a recommen-
dation for adoption of materials to the Citizens 
Curriculum Advisory Committee and, ultimately, 
the Hillsboro School District Board of Directors. 

Comprising teachers, students, parents, adminis-
trators, district specialists, and community mem-
bers (Appendices 1 and 2), the team meets regu-
larly to study CCSS as well as the shifts and trends 
in mathematics education. The team’s research also 
addresses the current decline in student achieve-
ment in math, the achievement gaps for under-
served students, and the strengths and weaknesses 
of the district’s ability to meet the math education-
al needs of our diverse student body. The team has 
observed the rapid expansion of digital content 
and included this delivery method in its evaluation 
of materials.

In this report, the Math Study Team provides 
its recommendation for high school mathemat-
ics materials adoption for the 2015–2021 school 
years, specifically for Algebra 1, Geometry and  
Algebra 2 classes. The recommendation is based 
on student data, CCSS standards, technology en-
hancement, curriculum material reviews and rat-
ings, classroom pilots, and feedback received.

Policy and Procedure
Policy IIA and IIA-AR (Appendices 3 and 4) de-
scribe the processes for program evaluation, pro-
gram development, and materials adoption for the 
Hillsboro School District. The Math Study Team 
was driven by these policies and processes in the 
research and development of the team’s recom-
mendation.

ANALYSIS OF Student Achievement in Math
High school student achievement in math has been 
slowly declining in the past few years, based on the 
current scores for the OAKS statewide assessments 
and ACT and PLAN exam results. This downward 
trend is also evident when the data is broken down 
into demographic groups, with achievement gaps 
clearly seen in specific populations.

• Adopt materials and practices aligned to Common Core State Standards for math
• Increase student achievement for ALL students in math
 — Special attention will be given to closing the achievement gaps of our underserved students,
  e.g., English language learners and students with special needs
• Strategically use technology to enhance math education

Math Study Team Goals

Figure 1: OAKS Math Assessments
% of Students Who Meet or Exceed
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OAKS Assessments
Prior to the 2011-2012 school year, high school 
students in HSD were consistently above the 
state average in meeting or exceeding statewide 
results in OAKS math assessments (Figure 1). 
In 2010-2011, HSD students plateaued at 69% 
as the statewide result rose dramatically to 68%. 
In 2011-2012, HSD and statewide results both 
equaled 69%. However, after 2011-2012, the per-
centage of HSD students meeting or exceeding has 
been steadily declining compared to statewide re-
sults. By 2013-2014, only 60% of HSD students 
met or exceeded in OAKS while 71% of students 
statewide did so.

The drop that began with the 2011-2012 school 
year may be attributed to many factors, includ-
ing, but not limited to, a shift in HSD student 

demographics. There has been a steady increase in 
students who are underserved by our current math 
curriculum, including minority, special education, 
English language learner (ELL), and economically- 
disadvantaged populations.

Achievement Gaps
When you examine the OAKS data more close-
ly, the achievement gaps in these populations are 
clear. A number of HSD students, in particular 
our Hispanic students, are on a downward trend. 
Figure 2 illustrates that far fewer of our minority 
students are meeting or exceeding in OAKS assess-
ments than Asian or Caucasian students. 

OAKS data also show a downward trend in our 
students who are enrolled in ELL, migrant and 
special needs programs as well as students who are 
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economically disadvantaged. The data show these 
student populations are underserved in our cur-
rent math classes, further increasing the achieve-
ment gap.

Other sources of student achievement data we 
can examine are the ACT and PLAN exam re-
sults. These results allow us to compare HSD high 
school students to high school students around the 
state and nation. The results mirror the trend we 
observe in the OAKS data. There is a clear achieve-
ment gap between our Caucasian students and 
other, especially Hispanic, students.

On average, 39% of HSD students are ready for 
college algebra compared to the statewide average 
of 47%, as measured by ACT benchmark for Col-
lege Algebra Readiness in 2014 (Figure 4). Break-
ing this data down into minority subgroups, the 
achievement gap remains clearly noticeable.

PLAN results of tenth-graders examine how the 
academic achievement of tenth-grade students in 
HSD compares to the academic achievement of 
tenth-graders in the national norm group. The re-
sults from the 2013-2014 school year show that 
academic achievement in HSD is improving more 
slowly than the national average. In addition, 40% 
of HSD students self-reported needing help in 
mathematics.

Strengths and Weaknesses
Both the OAKS and ACT data show our weakness 
in meeting the mathematics educational needs of 
HSD's diverse student population: minority stu-
dents and students enrolled in special programs. 
In addition, the current materials are not aligned 
to current, rigorous CCSS in mathematical con-
tent and mathematical practices. The Math Study 

Team also noted a weakness 
in how teachers use tech-
nology to enhance their 
teaching.

Development of 
Team Goals
Acknowledging these weak-
nesses, the Math Study 
Team understands that we 
need to change not only our instructional materi-
als, but also our instructional practices to meet the 
needs of all learners. In 2013, the team established 
three goals to guide its process: 

1. Adopt materials that are aligned to CCSS 
mathematical content and practices 

2. Increase student achievement for ALL students 
in mathematics with special attention to our 
underserved students (e.g. ELL and students 
with special needs)

3. Use technology to enhance mathematics ed-
ucation. 

With these goals in mind, the Math Study Team 
set out to compare traditional textbook resourc-
es, digital resources created from traditional pub-
lishers, and Open Educational Resources (OERs). 
Throughout this document we will be addressing 
how our recommendation will help address the 
identified weaknesses and help meet the goals of 
the Math Study Team.  

African-
American
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Asian Caucasian Hispanic Multiple Native Hawaiian/
Other Pacific 

Islander
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Figure 4: 2014 ACT - Ready for College Algebra

47% - State 
Average 
39% - HSD 
Average 

40%
of HSD students self-report
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In developing a math program and materials 
adoption around CCSS, the Math Study Team 
also examined course sequences, digital resourc-
es, integration of technology and online learning 
management systems, teaching practices, and an 
extensive review of the available CCSS-aligned 
course materials.

CCSS for Mathematics
Hillsboro School District adopted CCSS in 2010. 
This includes the CCSS mathematical content as 
well as the practices that guide how to teach the 
content. CCSS content will benefit all students by 
setting the same college-ready achievement stan-
dards in HSD that have been applied nationwide. 
CCSS practices promote effective teaching prac-
tices by encouraging students to think critically 
about mathematics and be able to explain their 
thinking about mathematics.
 
Traditional vs. Integrated Course Sequence
After researching other Oregon school districts 
and best practices in mathematics instruction, the 
Math Study Team voted in 2013 to continue with 
the traditional math course sequencing model (Al-
gebra 1, Geometry, Algebra 2) instead of going 
with a three-course sequence that integrates alge-
bra, geometry, trigonometry and analysis strands 
of mathematics.

Digital Resources
In the fall of 2013, the Math Study Team noticed 
that much of the new curriculum aligned to CCSS 
was digital. Some materials were free OERs. This 
led the Math Study Team to create a Math Action 
Research project in the spring of 2014, which 
looked at the possibility of adopting OERs along 
with a learning management system instead of 
paying a publishing company for its materials.

Technology integration
Integrating technology into mathematics class-
rooms will provide many unique opportunities 
to serve our diverse learners in a way that was not 
possible before. The National Council of Teachers 
of Mathematics supports this position by stating:

Program development

2010

2012

2013

2014

2015

Common Core State Standards adopted
Sets college-ready standards at national level
Effective teaching practices promote students’ 
critical thinking and ability to explain their thinking

Math Study Team formed
Studied CCSS standards and practices
Reviewed high school student achievement
Assessed District strengths and weaknesses in 
mathematics education

Traditional AGA course sequence continued (vs. 
integrated courses)
Digital content included in review

Spring: Math action research project to assess digital 
delivery methods
Summer: Team vets resource materials
Fall: Pilot classrooms test curriculum
Winter: Evaluation of pilots

JAN.-Feb.: Team recommendation drafted and 
presented to Citizens Curriculum Advisory Committee
JAN.-MAR: Recommended materials available for 
public review
SPRING: Teacher professional development around 
CCSS-aligned curriculum content and practices
July: Curriculum materials purchased
September: Targeted adoption begins in 2015-2016 
school year through 2020-2021 school year

Timeline of
Significant Events
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“It is essential that teachers and students have 
regular access to technologies that support and 
advance mathematical sense making, reason-
ing, problem solving, and communication. 
Effective teachers optimize the potential of 
technology to develop students’ understand-
ing, stimulate their interest, and increase their 
proficiency in mathematics. When teachers 
use technology strategically, they can provide 
greater access to mathematics for all students.”

Students who are engaged in learning via technol-
ogy will have access to content that is continually 
being updated. Content contributors from all over 
the world are constantly expanding the capabilities 
and functionality of resources to support mathe-
matics teaching and learning. 

Another opportunity for both students and teach-
ers alike is the ability to receive instant feedback on 
both formative (progress) and summative (end-of-
term) assessments. This quick feedback allows for 
students to quickly and easily monitor their own 
learning and understanding. 

With the aid of computer grading, teachers can 
spend less time grading and more time working 
with students. Equipped with the current data, 
teachers are able to target instruction, support and 
intervention to tailor instruction to specific stu-
dent needs. This is a huge benefit in our efforts 
to close the achievement gap because students will 
be able to excel in areas where they are strong and 
receive focused instruction in areas of weakness.

Our emerging bilingual population also stands to 
benefit from technology integration because find-
ing resources in multiple languages has never been 
easier. Translation tools are improving rapidly and 
the ability to share quality resources in any lan-
guage. There are also many visual and audio re-
sources, which have never been available before, 
that can be used to help provide language support.

The Math Study Team conducted a literature re-
view (Appendix 7) in the fall of 2014 to examine  

how technology-enhanced mathematics classrooms  
would help develop 21st-century skills in students, 
shift teaching practices, and help students to un-
derstand important mathematical concepts. 

Learning Management System
In order to manage digital text and media resourc-
es which meet CCSS for each course, HSD pur-
chased Schoology, a learning management system 
(LMS) that helps organize and bundle the course 
materials. An LMS provides a platform for online 
content curation and allows for resources to be 
shared by educators across the district and beyond. 
Also, by using Schoology, teachers and students 
can interact digitally as well as face-to-face.

Through Schoology, a student enrolled in a course 
is able to access digital textbooks, submit assign-
ments and tests, watch video, listen to audio, find 
links to external websites, join a class discussion 
and communicate with teachers or the whole class 
via messaging. Although teachers have the option 
to use Schoology as an LMS to complement the 
adopted curriculum, it is not a requirement for our 
math program implementation. 

INSTRUCTION: FIVE Dimensions
HSD identified the 5 Dimensions of Teaching 
and Learning™, developed by the University of 
Washington Center for Educational Leadership,  
as a way to look at effective instruction. The Math 
Study Team strived to ensure that content and 
practices included these dimensions:

1. Purpose: Setting a clear and meaningful 
course for student learning.

2. Student engagement: Encouraging substan-
tive and intellectual thinking.

3. Curriculum and pedagogy: Ensuring that in-
struction challenges and supports all students.

4. Assessment for student learning: Using on-
going assessment to shape and individualize 
instruction.

5. Classroom environment and culture: Cre-
ating classrooms that maximize opportunities 
for learning and engagement. 

When teachers use technology strategically, 
they can provide greater access to 

mathematics for all students.
—National Council of Teachers of Mathematics
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In July 2014, HSD partnered with the Oregon 
Department of Education (ODE) and other Port-
land metropolitan area school districts to review 
both traditional textbook curriculum programs as 
well as OER programs. The review used the Or-
egon Instructional Materials Evaluation Toolkit 
(OR-IMET). OR-IMET measures how well the 
materials aligned to CCSS mathematical content 
and practices by looking at ten categories:

Alignment to CCSS mathematical content
1.   Focus
2.   Coherence
3.   Application
4.   Conceptual Understanding
5.   Procedural Fluency

Alignment to CCSS mathematical practices
6.   Overall Alignment
7.   Overarching Habits of Math Thinkers
 (mathematical practices 1 and 6)
8.   Reasoning and Explaining
 (mathematical practices 2 and 3)
9.   Modeling and Using Tools
 (mathematical practices 4 and 5)
10. Seeing Structure and Generalizing
 (mathematical practices 7 and 8)

After a day of professional development in how 
to use OR-IMET, trained participants spent two 
days reviewing materials; each program required 
approximately four hours of full evaluation. Ma-
terials were scored from 1 to 4 in each category, 
with a score of 3 as meeting the standard and 4 as 
exceeding. 

HSD reviewed six different curriculum programs 
using OR-IMET:

• Houghton Mifflin Harcourt Algebra 1-Geome-
try-Algebra 2 (HMH:AGA)

• College Preparatory Math Core Connections
• Pearson Math (Algebra 1, Geometry, Algebra 2 

Common Core)
• McGraw-Hill Core Ideas
• CK-12 (OERs)
• Engage NY (OERs)

However, Engage NY was unable to be scored us-
ing OR-IMET since, at the time, curriculum ma-
terials were not available through Algebra 2. 

Figure 5 below summarizes the team’s scoring of 
materials through OR-IMET, with HMH:AGA 
the leading curriculum based on its highest ratings.

Alignment to CCSS Content Alignment to CCSS Practices

Curriculum
Program Name 1. 
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HMH: AGA 4 4 4 4 4 3 4 4 3 3 3.7 10 70%
College Prep Math 
Core Connections 3 3 3 3 2 3 2 3 2 2 2.6 6 0
Pearson Math 3 3 3 3 3 2 2 2 2 2 2.5 5 0
McGraw-Hill 
Core Ideas 3 3 2 2 3 2 2 2 2 2 2.3 3 0
CK-12 (OER) 3 2 1 1 3 2 2 1 1 2 1.8 2 0
Engage NY (OER) incomplete (no Algebra 2 materials)

Figure 5: 
Summary of Scoring 
of Course Materials

Materials Review
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Pilot Process

Math Action Research: Digital Content
In the spring of 2014, the HSD Math Study Team 
conducted a math action research project to eval-
uate whether or not to consider digital materials 
and technology-enhanced classrooms as part of the 
math adoption process. Each comprehensive high 
school made site-based decisions as to who would 
be involved in the math action research project. 
 
During the project, each student who was enrolled 
in a study classroom was issued a Chromebook 
laptop to be used during class. The Chromebooks 
allowed students to access math content through 
a wide range of OERs (e.g. digital textbooks, in-
structional videos, and interactive math resources) 
that aligned with the CCSS being taught. Class-
rooms also used Schoology to share course materi-
als and assignments. 

Data collected from students at the end of the ac-
tion research project showed:

• 90% of students are comfortable with technology
• 90% have access to technology at home
• 85% felt they learned more in a technology- 

enhanced mathematics classroom
• 83% prefer to learn using interactive online 

math program (with or without a textbook)
• 72% did not feel that the technology was a dis-

traction in the classroom

Classroom Pilots
Based on the July 2014 materials review, the Math 
Study Team voted to pilot HMH:AGA materials 
and the College Preparatory Mathematics (CPM): 
Core Connections materials in September 2014. 
In addition, the Math Study Team voted to ex-
pand the OERs/Schoology pilot to one additional 
classroom lab in each of the four comprehensive 
high schools—bringing the total to eight Chrome-
book lab classrooms throughout HSD. 

All high school math teachers were given the op-
portunity to pilot these materials. However, no 
teacher opted to pilot the CPM materials. 

Twelve teachers, represent-
ing all four comprehensive 
high schools, elected to pilot 
the HMH:AGA materials. 
Depending on the technol-
ogy available to each teach-
er, teachers chose to pilot 
either the textbook edition 
of the materials or the digi-
tal edition of the materials. 
Teachers who elected to pi-
lot the textbook edition of the materials received 
softbound, student write-in editions as well as 
class access to the digital materials. Teachers who 
chose to pilot the digital edition of the materials 
received class access to the digital materials only. 
One teacher chose to do both, giving students the 
option in class to use either the textbooks or the 
Chromebooks to complete the assignments. 

90%
math action research project 
students surveyed who are 
comfortable with technology 

and have access to 
technology at home
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Teachers received the materials in mid-October 
and piloted the materials through the end of No-
vember. Upon completing the pilot period, stu-
dents, parents and teachers had an opportunity to 
share their experiences through surveys.

Performance Improvements
Use of the HMH:AGA digital materials produced 
improvements in student performance, including 
the following examples:

Century High—students who used HMH:AGA 
digital had a 13% increase in homework comple-
tion and an 18% increase in assessment scores.

Glencoe High—in a Trigonometry-Algebra- 
Geometry course, when comparing this year’s pilot 
of OERs/Schoology materials to last year’s use of 
a traditional textbook, one teacher found a 57% 
increase in homework completion and a 3.4%  
increase in assessment scores.

Hillsboro High—in an Algebra course, when 
comparing this year’s pilot of HMH:AGA digital 
materials to last year’s use of a traditional textbook, 
a teacher found a 13% increase in homework com-
pletion and an 18% increase in assessment scores.
 
PILOT PROGRAM FEEDBACK
Surveys were available through a digital link to 
Google forms or on paper to provide feedback 
on the pilot program. Over 550 students, three 
parents, and six teachers completed the post-pilot 
survey, The teacher surveys also addressed the 5 
Dimensions of Teaching and Learning™.

The Math Study Team and Citizens Curriculum 
Advisory Committee (CCAC) members followed 
an evaluation guide for observations during class-

room visits (Appendix 5). On November 18 and 
20, 2014, these members had the opportunity to 
visit pilot classrooms at Century, Glencoe and Lib-
erty High Schools and provide their observations.

OERs/Schoology
Student Responses
The 108 students who completed the survey in the 
OERs/Schoology pilot felt that they were usually 
able to do math at their own skill level or inter-
est. They agreed that the material provided them 
enough practice problems to feel confident with 
the mathematics. Students also agreed they were 
able to read and understand the material both in 
and out of class. The students felt that the online 
materials were somewhat helpful when they were 
absent to catch up to their peers. Students felt like 
the materials somewhat represented their interests, 
culture and background.

Overall, OERs/Schoology pilot scored highest out 
of all the pilots in students being able to under-
stand what they were reading and work on both 
in and out of class. It also scored the highest in 
having enough practice problems for students to 
feel confident in the math and having examples 
that were helpful to answer questions outside of 
class. Finally, it scored the highest in having help-
ful online materials for students to use.

Parent Responses 
None of the parents with students enrolled in the 
OERs/Schoology pilot completed the pilot survey.

Teacher Response 
Only one teacher completed the survey for the 
OERs/Schoology pilot. The teacher strongly 
agreed that the materials encourage students to 
demonstrate their thinking and engage with one 
another and helped students who were absent 
from school catch up to their peers in class. The 
teacher also strongly agreed that the materials sup-
ported students who were below grade level and 
there was sufficient problems for practice.

The teacher felt that OERs/Schoology allowed 
for teachers to differentiate their instruction while 
providing challenging problems for students who 
were above grade level. The teacher also felt that 
the materials provided opportunities for students 
to summarize and self-assess their learning. How-
ever, the teacher was undecided on as to whether 
the materials provided support for ELL students. 
It should be noted that less than 10% of the class 
qualified as ELL or students with special needs.
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Overall the teacher was satisfied with the materials. 
The teacher liked the variety it added to the class 
as well as the quick feedback that it was able to 
provide for students. The teacher also liked how it 
allowed students to have guided practices at their 
own pacing. However, the teacher disliked the 
amount of time needed to find materials and to 
set things up. 

CCAC Observations
In the OERs/Schoology classroom, CCAC mem-
bers observed that the classes were more engaged 
and that there was more collaboration going on 
between the students. They also noticed that 
even though the class was conducted mainly on 
Chromebooks, students still used paper and pen-
cil to take notes and show their work. They also 
noticed that while the Chromebook gave instant 
formative feedback, not all students reviewed the 
feedback before “plowing forward.” While the 
class was not similar to their high school experi-
ence, they noticed that students could still “hide” 
in class if they wanted to. 

HMH:AGA Digital
Student Responses
The 155 students who completed the survey in 
the HMH:AGA digital classrooms felt they were 
usually given a chance to work on math at their 
own skill level or interest and usually felt confident 
in their mathematics. Students were usually able 
to read and understand the materials both inside 
and outside of class. They were somewhat able to 
read and understand the materials when they were 
absent to catch up to their peers. The students felt 
that the online materials were somewhat helpful 
and somewhat reflected their own interests, cul-
ture and background in mathematics.

Overall, the HMH:AGA digital pilot scored the 
highest in students working cooperatively on math 
in groups or partners. It also is the highest in giv-
ing students a chance to do math at their own skill 
or interest levels and building student’s confidence 
in working on mathematics. It also tied for the 
highest for students being able to see their own 
interest, culture and background reflected in the 
math and being able to understand the math when 
they were absent.

Teacher Responses
The few teachers who completed the survey about 
the HMH:AGA digital materials agreed that the 

materials support all learners, allowed for differen-
tiating instruction, encourage students to demon-
strate their thinking and summarize and self-assess 
their learning. They felt that the online materials 
were easy to access and were useful.

Overall, they were satisfied with the materials. 
They disliked the bugs and typos in the pilot mate-
rials as well as the length of the lessons. They liked 
that materials were engaging for the students and 
allowed students to work and learn at their own 
pace. They felt that the immediate feedback the 
program provided for students was useful and they 
noticed that students liked the guided examples 
and step-by-step, built-in support for students. 
Teachers also liked how the materials prepared stu-
dents for Smarter Balanced Assessments by getting 
them familiar with using technology in math and 
word problems that forced students to read and 
understand the content before moving forward.

CCAC Observations
In the HMH:AGA digital classrooms, CCAC 
members observed the teacher providing the op-
tion for students to use Chromebooks or text-
books. They also noticed that some students 
preferred to use their own devices, while others 
preferred to use the Chromebook because they 
had access to more materials and support through 
the digital curriculum. The students they talked 
to were generally positive about using the HMH: 
AGA digital materials.
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HMH:AGA Textbook
Student Responses
Survey responses were received from 355 students. 
The students in the HMH:AGA textbook pilot 
classrooms scored their program nearly the lowest 
across all the questions surveyed. Overall, HMH: 
AGA textbook pilot scores tied for highest in the 
categories of students being able to understand 
what they were reading to work on outside of class 
and being able to understand the math when they 
are absent.

One teacher, whose students were in the HMH: 
AGA textbook pilot, allowed her students two 
days to use the HMH:AGA digital materials and 
surveyed their preferences afterwards. Ninety-five 
percent of the students said some time (anywhere 
from 10 minutes to 90 minutes) using the HMH: 
AGA digital materials would benefit them in 
learning the mathematics. Significantly, 74% of 
the students in that class would vote for the dis-
trict to purchase digital materials over a textbook.

Teacher Responses
The teachers who completed the survey regarding 
the HMH:AGA textbook materials agreed that 
the materials support all learners, allowed for dif-
ferentiating instruction and encourage students to 
demonstrate their thinking. They strongly agreed 
that the materials provided challenging problems 
for students and provided opportunities for stu-
dents to summarize and self-assess their learning. 

They felt that the 
online materials were 
easy to access and 
easy to use.

Overall, they were 
satisfied with the 
materials. They did 
dislike the lack of 
answers in the back 

of the textbook for students to check their work. 
They felt the lessons required following the out-
lined curriculum. If one failed to follow the out-
line, however, there would be many holes for the 
students. They also felt that the material was cov-
ered in more depth (compared to the current adop-
tion) and might be a little challenging for students. 
Teachers liked the structure of the lessons and felt 
that their students were easily engaged by the ma-
terial. They liked the questions in the material and 
they felt the questions encouraged students to try 
harder and think more deeply about math.

Teachers did comment that they preferred the 
write-in, rather than hardbound, edition of the 
materials and that the materials were of a higher 
quality than teachers would be able to curate using 
OERs/Schoology. One teacher commented that 
they felt the students had higher achievement with 
HMH:AGA textbooks, and they felt like they were 
a better teacher because of the material. Joining 
most of their students, they also noted that they 
really liked the digital materials and would like to 
maintain access to the digital materials if the Math 
Study Team recommended textbooks. 

CCAC Observations
Members of CCAC observed that the HMH:A-
GA textbook classrooms include students annotat-
ing notes and teachers leading a discussion. They 
noted that these classes were similar to their high 
school experiences and pointed out that it was easy 
for a student to “hide in class,” and that it was un-
clear how much learning the students were doing 
until they submitted their work. 

HMH:AGA Digital and/or Textbook 
Parent Responses
The three parents who completed the survey re-
garding HMH:AGA all agreed that they were 
unable to decide if the resources were easy to use. 
The results were mixed as to whether the materials 
gave students opportunities to develop their math 
skills, engage in problem solving, challenged stu-
dents, and if they or their students were able to 
independently read and understand the material. 

The parents disagreed that resources were useful 
in supporting their students at home with math 
and that the materials provided options to sup-
port their student’s learning. Only one parent left 
additional comments on the HMH:AGA materi-
als. The parent felt that the materials were quite 
confusing and hard to use. They observed that the 
material would require step-by-step problems and 
show the steps of the problem but didn’t show how 
to get from one step to the other.

Anecdotally, parents had positive reactions to the 
HMH:AGA materials. Given the very low survey 
response from parents, however, the team does 
not have enough information to determine if the 
survey responses or the anecdotal comments are 
representative of the pilot class parents as a whole.

access to materials is highly 
desired: students and teachers agree

Digital
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School Board Feedback
On December 17, 2014, members of the HSD 
Board of Directors and the Superintendent’s Ex-
ecutive Council had an opportunity to visit pi-
lot classrooms at Hillsboro and Glencoe High 
Schools. After visiting pilot classrooms and talking 
with students, everyone was given an opportunity 
to share a “hope” for HSD students around sec-
ondary math based on what they had seen. Hopes  
that were shared include:

• Engaged in learning instead of waiting to learn
• Inclusion
• Removing some math anxiety
• Student engagement
• Student talking with teachers and building re-

lationships
• Students self-assessing their own needs and 

knowledge
• Teacher becoming even more valuable and not 

being overshadowed by technology 

Community Feedback
On December 10 and 11, 2014, two Math Com-
munity Nights were held at the Hillsboro Main 
Library and Shute Park Library. The purpose of 
the nights was to show the community the high 
school math materials that were being considered 
and to gather the community's hopes and fears be-
fore proceeding forward with an adoption.

Some of the fears brought up by the attendees were 
that Schoology appears very scattered and unstruc-
tured for some learners, screen time might be an 
issue for students, and another change in curric-
ulum seems confusing. Some hopes brought up 
by the community were an increase in student en-
gagement and achievement, and allowing students 
to progress at their pace and receive individualized 
instruction.

Overall, the community members preferred the 
HMH: AGA digital materials over the traditional 
textbook or OERs/Schoology.
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Recommendation

Following the extensive material re-
views, pilots and feedback, the Math 
Study Team voted on December 17, 

2014, via absentee ballot 
and in person to make 
a recommendation to 
adopt the HMH:AGA 
digital materials. The 
team also proposes for 
every math classrom 
to have available a set 
of 40 hardbound text-
books and a physical 
teacher edition. In to-
tal, 29 teachers voted 
for the HMH:AGA 
digital materials, repre-
senting nearly 75% of 

high school math teachers voting. One parent  
on the team voted for OERs/Schoology.
 
Prior to voting, teachers were given an opportuni-
ty to share their comments. Below are some of the 
comments that helped capture the support of the 
teachers in voting for this recommendation:

“If the district is truly looking to move instruc-
tion forward in the area of math then an ad-
equate foundation needs to be established for 
teachers to build their instructional practices 
upon. The past two years have been spent un-
wrapping and understanding the CCSS and 
simply developing an understanding of what 
needs to be taught. Time now needs to be spent 
implementing effective instructional practices, 
not sifting through, mulling over, creating, and 
reviewing open source or teacher generated ma-
terial…If we really want to move students for-
ward in math, we need to equip teachers with 
the necessary materials including a curriculum 
to move forward from. This may be the most 
expensive option, but it will also produce the 
most immediate results which this group of 
high school students need after enduring the 
bulk of budget reduction years.”

“I have been looking through the HMH re-
sources and they offer a good balance of high-
er level questions and skills practice. I think 
they will push teachers to strive for the rigor 
that common core demands.”

“Having the HMH digital + Chromebooks 
gives resources to offer both a rigorous guar-
anteed curriculum and access for teachers/
students to begin experimenting with how 
technology can transform education.”

Materials Investment Proposal
Materials from publishers
In selecting HMH:AGA digital textbooks as the 
primary high school math adoption, the Math 
Study Team’s recommendation would require 
digital licenses to be obtained from the publish-
er to cover Algebra 1, Geometry and Algebra 2. 
A class set of 40 textbooks, as well as teacher edi-
tion textbooks, will be included with the package 
from HMH. The class set of textbooks will allow 
teachers to meet the diverse learning needs of our 
students as well provide access to the material for 
students who do not have technology to access at 
home.

The cost proposal from HMH for the package the 
Math Study Team recommends is projected to be 
$299,250.

Learning Management Systems
In fall of 2014, Technology Services purchased 
Schoology for use as a districtwide LMS, allow-
ing for content to be curated and resources to be 
shared by educators across the district and beyond. 
The purchase of Schoology as an enterprise pack-
age allows for Schoology to integrate with Synergy, 
the HSD student information system. This allows 
teachers the ability to log into Schoology, see their 
courses and students pre-populated for them, and  
pull information from Synergy, such as class lists. 
It does not, however, allow Schoology to converse-
ly push information into Synergy, such as grades.
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OERs
The Math Study Team proposes professional devel-
opment support for the curation of materials with-
in Schoology for teachers to use in addition to the 
HMH:AGA materials. The Oregon Department 
of Education will continue to provide training on 
OR-IMET for HSD teachers to evaluate OERs 
for use in individual lessons, units or whole courses 
and to identify the level of alignment of materials 
to CCSS mathematical content and practices. 

Digital Devices
The Math Study Team recommends the purchase 
of 40 Chromebooks per math classroom in HSD 
high schools. Additionally, because HMH:AGA is 
Internet-based, any device that is able to connect 
to the Internet will allow students who decide to 
bring their own devices access to the content.

The projected cost to provide a class set of Chrome-
books to each math classroom is $381,920.

Technology Infrastructure
In November 2014, the School Board approved 
additional technology services funding to improve 
the wireless connectivity in the four comprehen-
sive high schools by adding Internet access points. 
The addition of access points will enable better 
connectivity districtwide, especially as more de-
vices are connected. These access points will allow 
students and staff to successfully access and utilize 
web resources in greater numbers simultaneously. 



15Hillsboro School District High School Math Adoption Report - February 2015

Implementation Plan

Ongoing Vetting of Materials
Oregon Department of Education can provide on-
going training for HSD teachers to evaluate cur-
ricular materials, as well as lessons and units, using 
OR-IMET. Teachers, in teams, will then be able to 
continue to evaluate and vet curricular materials 
for their alignment to CCSS content and practic-
es. This includes traditional textbooks, digital re-
sources, and OERs as either a whole high school 
math curriculum (Algebra 1, Geometry, and Alge-
bra 2) or as individual lessons or units.

Equity/Access Plan
The Math Study Team has developed belief state-
ments (below) to guide HSD math teaching prac-
tices. These statements are a result of examining 
the work of the National Council of Teachers of 
Mathematics, Oregon Education Investment 
Board, and Jo Boaler, a Stanford University Profes-
sor in Mathematics Education.

The HMH:AGA materials meet the National 
Instructional Materials Accessibility Standards 
(NIMAS, Appendix 6). The goal of NIMAS is to 
have high-quality and consistent source materials 
in specialized formats for students with print dis-
abilities to be able to access the curriculum. Our 
planned professional development will include 
development of resources in multiple languages as 
well as units designed to meet the needs of diverse 
learners.

Student Supports: 
Digital Citizenship and Safety 
The Math Study Team has taken into account 
many different aspects of online student support 
that are prevalent when using digital resources. 
Student safety, privacy and digital citizenship are 
all areas we have addressed both as a district and 
as a study team.

Many of the digital citizenship concerns on the 
part of students and staff can be addressed by 
implementing standards set by the International 
Society for Technology in Education. ISTE stan-
dards help guide digital learning environments for 
students, teachers and administrators. Those stan-
dards also advocate for safe and legal use of infor-
mation and technology.

Student privacy is protected under the Family Ed-
ucational Rights and Privacy Act and additional 
protection for students include an internet filter 
as outlined by the Children’s Internet Protection 
Act. The Math Study Team recognizes that, with 
digital learning, many new elements of safety and 
privacy concerns may arise. These can be addressed 
by promoting digital citizenship. 

Teacher Supports: 
Professional Development 
The Math Study Team realizes that HSD math 
teachers are in various stages of comfort and abil-
ity in integrating technology. At the ame time, we 
recognize that teachers also are in various stages of 
implementing CCSS math content and practices. 
According to Oregon’s Teaching, Empowering, 

We believe:

• All students can 
learn mathematics to the 

highest levels.

• Speaking a language other 
than English is an asset and 
that our education system 
must celebrate and enhance 
this ability alongside appro-
priate and culturally respon-
sive support for English as a 
second language.

• Students receiving special 
education services are an in-
tegral part of our educational 
responsibility and we must 
welcome the opportunity to  
 

 
be inclusive, make appropri-
ate accommodations, and 
celebrate their assets.

• The rich history and culture 
of learners is a source of 
pride and an asset to em-
brace and celebrate.

• In the importance of support-
ing great teaching.

• Questions are really import-
ant in learning mathematics.

• Teaching depth in mathe-
matics is more important 
than teaching speed in 
mathematics.
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Technology
� “How to” instructions with
 screen shots
� Blended professional 
 development on Schoology
� Technology integration

Mathematics
PEDAGOGY

� Differentiated instruction
� Constructing meaning
� Mathematical practices

Mathematics
Content

� Blended professional 
 development on CCSS
 math content

� Collaborative teaching
� Studio classrooms
� Lesson studies
� Technology integration coach
� College coursework

� Professional learning
 communities
� Assessments
� College and career
 connections
� Vetting coursework and
 materials

Leading and Learning Survey 2014, 74% HSD 
teachers indicated that they needed professional 
development in CCSS, with 49% of teachers in-
dicating that they have less than ten clock-hours 
of professional development in that area during 
the past two years. Similarly, 72% of teachers indi-
cated that they need professional development in 
the area of integrating technology into instruction, 
while only 19% have had at least ten hours of pro-
fessional development in the last two years.

Teachers also were surveyed about when they 
wanted the professional development and what 
they wanted it to look like. Desired timing was 
in spring and the end of summer so that teach-
ers would be prepared to use the new materials at 
the beginning of the school year. In addition, they 
recognize that some professional development will 
need to be available in the fall for teachers who did 
not attend sessions in the spring or summer. Teach-
ers also preferred professional development to take 
place during eight half-days during the school year 
(instead of four full days) and/or during a five full-
day summer institute.

Professional Development Models
Technology is a tool that is expected to be utilized 
and implemented with different levels of expertise 
and comfort. In October 2014, the team identified 
several specific needs relating to the integration of 
digital technologies in high school mathematics 
classrooms using the Technological Pedagogical 
Content Knowledge, or TPACK, model (Figure 
6). Using this framework, we can recognize tech-
nology, pedagogy (the theory and practice of ed-
ucation), and content/context as specific but in-
terdependent aspects of teachers’ knowledge and 
skills. The TPACK model illustrates the supports 
and professional development that can be provid-
ed to bolster teachers' skills in those areas.

Another model that illustrates the levels of tech-
nology integration is called the Substitution Aug-
mentation Modification Redefinition, or SAMR, 
model. It was created by Dr. Ruben Puentedura as 
a way to categorize technology-enhanced teaching. 
 
Joining the SAMR model for growth in technol-
ogy integration with growth in implementing 

Figure 6: TPACK Model



17Hillsboro School District High School Math Adoption Report - February 2015

CCSS, the Math Study Team created its own 
model (Figure 7) for professional development 
planning for teachers along various parts of the 
technology-CCSS, or “T-C,” development spec-
trum. Teachers can self-determine their position 
on this spectrum and self-select the professional 
development they feel best meets their needs for 
integrating technology and implementing CCSS 
content and practices.
 
Ongoing evaluation plan
The goal of the ongoing evaluation of the HMH: 
AGA digital materials is to provide a systematic 
and sustained assessment of the materials using 
multiple methods. In doing so, the Math Study 
Team hopes to demonstrate accountability and 
transparency in the process and documenting the 
outcomes of the ongoing evaluation.
 
Ongoing evaluation will help identify improve-
ment gaps with the recommended materials and 
develop strategies to address achievement gaps, 
i.e., in our underserved student populations. It 
also will help the Math Study Team respond to 
any identified or emerging curriculum needs while 
promoting effective teaching practices.

The Math Study Team will evaluate the HMH:A-
GA digital materials using the following measures:

• Course enrollment by grade level
 
• ACT/PLAN results

• Smarter Balanced Assessment results

• District-created interim assessments and/or per-
formance tasks

• Focused discussions in building professional 
learning communities (PLCs) to gather data on 
the perceptions of the HMH:AGA strengths, 
weaknesses, needs, and efficiency in teaching 
topics/objectives

• Focused discussions in building PLCs to gather 
data on perceptions of the technology strengths, 
weaknesses, needs and efficiency of delivery. 

The Math Study Team will conduct its evaluation 
annually in alignment with HSD's strategic plan, 
as part of our continuous improvement efforts. 
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Hardware/software training
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Team teaching
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OER/open source sharing
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Time to curate units of study
Train colleagues
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Webinars, videos
Team teaching
Studio classroom
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Schoology support
100-level coursework in technology
200-level coursework in CCSS

Figure 7: T-C Development Spectrum

SAMR Model Definitions:

Substitution—technology is 
used to perform the same task 
as in pre-computer times

Augmentation—technology 
offers an effective tool to per-
form common tasks

Modi f i ca t ion—common 
classroom tasks are being 
accomplished through tech-
nology

Redefinition—technology al-
lows for new tasks that were 
previously inconceivable.

—Dr. Ruben Puentedura
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Teachers
Connie Abel
Perry Beeler 
Bradley Dunn-Meier
Mark Coleman 
Chris Flores 
Doug Girod
Jason Harless
Sara Harsin
Douglas Hopper
Scott Jackson
Aaron Johnson
Theresa Kirsch
Kayla Laurie
Steffan Ledgerwood
Matt Loun
Joe Painter
David Reigel
David Rose
Lori Shaaban
Tom Stephens
Patty White

Students
Rohi Gheewala 
Yesenia Rivera 
Jonathon Rush

Parents
Julie Craig 
My-Linh Fenner
Jim Ryan

Community Members
Wendy Fresh
Kim Thayer

Administrators
Janelle Danskey 
OJ Gulley
Arturo Lomeli
Bob Macauley
Karen Shea
Greg Timmons
David Vickery
 

District Office
Stephanie Blair 
Sandie Grinnell 
Chris Hesselbein
Ryan Hoxie
Becky Kingsmith 
Kathleen Lacock
Julie Le
Travis Reiman
Heather Severns
Matt Smith
Dayle Spitzer
Katie Thomas
Arcema Tovar
Don Wolff
Nabil Zerizef

 

Appendices

Appendix 1: Math Study Team 

HMH:AGA - Digital
Matt Loun
Sara Harsin
Steffan Ledgerwood 
Joe Painter 
Patty White

HMH:AGA - Textbook
Mark Coleman 
Moises Curiel 
Doug Hopper
Scott Jackson 
Aaron Johnson
Matt Loun 
Lori Shaaban
Rhonda Vanderbergh
Patty White

Open Resources/Schoology
Karl Bledsoe 
Jeremy Conner 
Chris Flores
Doug Girod
Marcus Glaze
Sara Harsin
Steffan Ledgerwood
Joe Painter
Tom Stephens
 

Appendix 2: Pilot Program Teachers 



19Hillsboro School District High School Math Adoption Report - February 2015

Appendix 3: POLICY IIA 
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Appendix 4: POLICY IIA-AR 
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Appendix 5: Pilot Program—Class Visit Evaluation 
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Appendix 6: Compliance with NIMAS 
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by Janelle Danskey

The move toward ubiquitous computing in schools accom-
plishes multiple educational aims. Digital devices can act as 
a lever for pedagogical changes that allow for a greater focus
on 21st-century skills such as collaboration and active 
learning in the classroom environment.

In the mathematics classroom specifically, access to one-to-
one computing opens the door for teachers to implement 
parts of the Common Core and Mathematical Practices to a 
degree not attainable without student access to technology. 
With digital devices, students can access Open Educational
Resources (OERs), creating a shift from textbook-centric 
instruction to student-centric learning.

As schools implement one-to-one digital devices, there is a 
need for specific professional development to address teach-
er concerns, meet teacher’s initial needs, and provide on-go-
ing in-time learning opportunities. Combined, all of these 
factors can lead to increased student achievement.

According to Donovan, Hartley, & Strudler, computers 
act as a catalyst for 21st century learning in the classroom 
(2007, p. 264). Students who work with digital devices 
in the classroom environment spend more time collabo-
rating with peers and engaging in project-based learning. 
Increased access to information allows students to improve 
research analysis skills and spend more time writing at a 
higher level of quality. Additionally, students become col-
laborators directing their own learning and show a greater 
reliance on active learning strategies, problemsolving skills, 
and critical thinking skills (Rockman et al. as cited in Gulek 
& Demirtas, 2005, p.8). 

“Students need to learn how to use technology intelli-
gently, creatively, and ethically to accomplish intellectual 
pursuits...technology is not a panacea for education, but a 
powerful springboard to higher-level learning” (The Road, 
2004, p.5). Technology then, becomes an educational ne-
cessity as students who have access are more prepared for 
the workforce (Bavelier, Green, & Dye, 2010, p. 694).

In the mathematics classroom, technology is powerful tool 
for doing mathematics. The National Council of Teach-
ers of Mathematics (NCTM) believes that using technol-
ogy can assist students in visualizing and understanding 
important mathematical concepts and support students’ 
mathematical reasoning and problem solving. Technology 

not only changes how to teach but also affects what can 
be taught; with technology, teachers can assist students in 
investigating mathematical ideas and problems that might 
otherwise be too difficult or time-consuming to explore. 
Finally, online videos can be used to support effective in-
struction but should not be viewed as a replacement (Prin-
ciples to Actions, p. 82). These advantages are echoed by 
the State Educational Technology Directors Association 
(SETDA). Through the use of technology, shared owner-
ship of learning is increased in addition to student achieve-
ment, likelihood to stay in school, and graduate (Fletcher, 
Schaffhauser & Levin, 2012, p.6). 

SETDA outlines four primary advantages in the shift to 
digital content in schools. “Over time and with good im-
plementation, a shift to digital content will: increase stu-
dent learning and engagement; accommodate the special 
learning needs of students; facilitate the search and discov-
ery of unbundled resources; and support educators in per-
sonalizing learning” (p.8).

As digital devices become more financially accessible to 
schools, there is a greater availability of resources beyond 
the typical textbook, which allow teachers greater flexibil-
ity in the content and type of instruction they can offer 
to students. “In other words, instead of fitting students to 
content, digital content allows the teacher to fit the content 
to the student” (Fletcher et al., 2012, p.13).

Moreover, digital content such as OERs is free. However, 
“…where the true value of OERs comes into play is the 
ability for educators to reuse, remix, and generally custom-
ize any OERs to specific students’ needs” (Fletcher et al., 
2012, p.8). Students with special learning needs benefit 
from the flexibility offered by OERs in that the materials 
can be made specific to the student rather than bending 
the textbook to fit their needs (Fletcher et al., 2012, p.10). 
Finally, digital content allows learning to transcend the ca-
pabilities offered by the school or community with a tradi-
tional textbook (Project Tomorrow, p 3). 

With one-to-one technology in the classroom, a change 
from teacher-centric to student-centric instruction is al-
most unavoidable. Research findings support this shift 
(Zuker, 2005; Sandholz, Rigstaff, & Dwyer, 1997). “Ei-
ther technology "causes the shift" or "requires a shift to-
ward student-centered practices"” (Donovan, Hartley, & 
Strudler, 2007, p.280). Burns & Polman also support this 
shift toward student-centric instructional practices, but 
explain that the classroom context and those participating 

Appendix 7: Literature Review and References
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in it changes with the use of computer technology (2006, 
p.366).

Under the current context in the Hillsboro School District, 
mathematics teachers are being asked to implement mul-
tiple innovations: one-to-one computing, the Common 
Core State Standards and Mathematical Practices, Schoolo-
gy—an online learning management system—and the use 
of OERs.

There are multiple implications for teacher professional de-
velopment in this scenario that includes addressing teacher 
concerns, providing training around technology, support-
ing pedagogical shifts, and allowing time for collaboration. 
“Reliable networking, technical support, time, and effec-
tive professional development are all required elements of 
a successful one-to-one initiative” (Topper & Lancaster, 
2013, p.348). Topper and Lancaster continue by stating 
that traditional models of professional development are not 
effective. Teachers need “…opportunities for exploration, 
reflection, collaboration, work on authentic tasks, and en-
gagement in hands-on, active learning” (p. 356). Ertmer 
prescribes that "...professional development should be di-
rected toward growing human capacities”. The focus of pro-
fessional development should be on what is possible with 
technology rather than the technology alone (1999, p.8). 

If changes are going to be sustained, teacher concerns must 
be addressed and “differentiation is recommended” (Don-
ovan et al., 2007, p. 278). Engaging in a one-to-one com-
puting initiative is a complex process, and like any change, 
barriers to implementation must be considered. First-order 
barriers such as lack of time, personal fears, equipment, 
and support provided can be addressed in early-phase im-
plementation. Second-order barriers that include teacher 
beliefs about teacher-student roles, and traditional class-
room practices and pedagogy (Ertmer, p. 47-48) call for 
an on-going professional development model that helps 
teachers make the shift to a student-centric learning envi-
ronment. This is further supported by Bradshaw who stat-
ed, “Institutionalizing technology in schools requires staff 
development that responds to teachers’ concerns, supports 
the kind of collaborative relationships needed to sustain 
new teaching skills and attitudes, and provides for the con-
tinuing development of personal and pedagogical skills” 
(2002, p.149).

Teachers need time to become familiar with the technology 
and continuous professional development can help ensure a 
successful implementation (Burns & Polman, 2006, p.363). 
“Few teachers have experience being taught with computers 
integrated into the educational experience; therefore, they 
are not going to have many models of teaching with com-
puters from which to draw” (p.381). Providing time for 
teachers to “…become more comfortable with using the

technology” can lead to collaborative groups of teachers 
modeling “…for each other effective ways to implement 
computers into instruction” (Burns & Polman, 2006, 
p.381; Burns, 2002). This type of support is important as 
teachers try out new ideas for integrating technology into 
their teaching (Ertmer, 1999, p.54).

Specific to the mathematics classroom, teachers need pro-
fessional development opportunities to explore how to use 
technology in a meaningful way in concert with the de-
mands of the Common Core (NCTM, 2014, p.85). Tech-
nology provides teachers “...opportunities to pose more 
challenging questions that focus on exploration and under-
standing” (NCTM, 2014, p.84) For example, in working 
with the Common Core Mathematical Practice #5, stu-
dents can use technology to create mathematical models 
“…to visualize the results of varying assumptions, explore 
consequences, and compare predictions with data…. and 
use them to pose or solve problems.” (Common Core State 
Standards Initiative, 2014).

Increasing student achievement through the use of one-
to-one digital devices in the learning environment requires 
teachers who have the knowledge and skills to implement 
technology as a learning tool. They must be supported with 
ongoing professional development that includes time for 
learning the technology, collaborating around content and 
integrating technology into lessons. Time must be spent to 
assemble OERs aligned to the Common Core to use in the 
classroom. To be successful, districts must be willing to in-
vest time and money into high-quality, differentiated pro-
fessional development that is ongoing and timely to meet 
teacher needs.
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Glossary

5 Dimensions of Teaching and Learning™—A research-based pro-
fessional development toolkit for teachers to acquire “the 
skills necessary to support excellent classroom practice.” 
(https://www.k-12leadership.org/5-dimensions-of-teach-
ing-and-learning). In addition to the overview, training in-
cludes guided walkthroughs and leadership coaching.

Children’s Internet Protection Act (CIPA)—Federal law enact-
ed in 2000 that requires schools and libraries to adopt an 
Internet safety policy and imposes certain requirements to 
block or filter children’s access to obscene or harmful In-
ternet content (http://www.fcc.gov/guides/childrens-inter-
net-protection-act).

Common Core State Standards (CCSS)—Standards establish 
clear, consistent guidelines for what every student should 
know and be able to do in math and English language arts 
from kindergarten through 12th grade. Drafted by experts 
and teachers from across the country, they are designed 
to ensure that students acquire the knowledge and skills 
needed to prepare for post-high school education and the 
21st-century workforce. CCSS focus on developing the 
critical-thinking, problem-solving, and analytical skills stu-
dents will need to be successful. They currently have been 
adopted in 43 states, the District of Columbia, four terri-
tories, and the Department of Defense Education Activi-
ty. Teachers also have means to measure student progress 
against the standards and ensure that students are on the 
pathway to success.

With math content, CCSS “concentrates on a clear set of 
math skills and concepts. Students will learn concepts in a 
more organized way both during the school year and across 
grades. The standards encourage students to solve real-world 
problems” (http://www.corestandards.org/Math/). CCSS 
math practices “describe varieties of expertise that mathe-
matics educators at all levels should seek to develop in their 
students”  (http://www.corestandards.org/Math/Practice/).

Family Educational Rights and Privacy Act (FERPA)—Federal law 
that protects the privacy of student records, parent/student 
rights to review, inspect and correct records, and disclosure 
of student records under specific conditions (http://www2.
ed.gov/policy/gen/guid/fpco/ferpa/index.html). Originally 
enacted in 1988, with subsequent amendments.

International Society for Technology in Education (ISTE)—Organi-
zation that created and manages education technology stan-
dards widely adopted worldwide. ISTE standards provide a 
framework for designing student-centered online learning 
environments and enhancing students’ digital skills and cy-
ber-safe citizenship (http://www.iste.org/home).

Open Educational Resources (OERs)—Educational materials 
that reside in the public domain. These materials are freely 
accessible for learning, research and assessment. They can 
include full courses, course materials, videos, tests, and soft-
ware. Although they are free, they still must be vetted to 
ensure they comply with formal educational standards and 
practices.

Schoology—An online learning management system that 
highlights systemwide communication and collaboration 
(https://www.schoology.com/home.php).

Substitution Augmentation Modification Redefinition (SAMR)  
Model—developed by Dr. Ruben Puentedura (http://www.
hippasus.com), this model describes the educational ex-
perience as it progresses through ascending levels of tech-
nology adoption.  As teachers and students progress from 
one level to the next, there are greater functional changes 
in the classrom and increased student engagement (https://
sites.google.com/a/msad60.org/technology-is-learning/
samr-model). See also Figure 7, page 17, adapted from the 
SAMR model.

Technological Pedagogical Content Knowledge (TPACK) model—a 
framework that portrays the complex relationship of the 
three forms of knowledge. Applied to technology integra-
tion, it models the dynamics  and unique situations or con-
texts that can come into play, and guides professional devel-
opment and practice in addressing these dynamics (tpack.
org). See also Figure 6, page 16.
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