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“This is about students learning at their own pace, not working at their own
pace.”
– Summit San Jose Math Teacher

Three weeks into the school year, a student in our Optimized Learning math pilot
raised his hand and said to a teacher, “I think I am behind.”
That simple statement led to a larger conversation and a good look at this ninth
grader’s schooling history. When digging into his past, it became evident he had
always been behind. And yet, he just kept moving forward through social promotion and low D grades. For the first
time, we were asking him to be accountable for his own learning and drive his success. For the first time he wasn’t
sitting in a classroom where the curriculum was moving forward even though he wasn’t learning it, and for the first
time it occurred to him that he wasn’t making progress.
It was a defining moment for both this student and me.
I strongly believe that if we are to achieve our mission of preparing every student to be successful in college, career
and life, they need to become self-directed learners. It is beginning to happen, student by student, when they are
ready and in their own way.
When we launched our Optimized math pilot in the beginning of the school year, we gave students full autonomy over
their learning. Some students did exceedingly well right away; this was the type of program they had needed their
entire school career.
Mostly, students struggled almost immediately. Never before had they been expected to be so accountable for their
learning, nor go so far as to drive it.
Our students recognized that ‘Optimized’ was significantly different than their other classes. They liked it in theory,
and I would venture to say, craved this type of personalization. They also in theory liked the ability to drive their own
learning.
However, they didn’t know what to do next. Owning your own learning is a new and heavy burden for students to
carry. It is an unfamiliar and a large responsibility.
Students needed a roadmap that provided for them the behaviors, skills and even structures that led them down a
path towards being self-directed learners.
We have gone through several iterations of this ‘roadmap’ to find the right balance between giving students autonomy
and providing scaffolded support.
Here is what we are using today in our Optimized math pilot:

1. The Learning Cycle:
When providing students full autonomy to drive their learning, it is vital that they also own the process of
learning (a role that has more traditionally resided with educators) and use that as a tool to meet their learning
goals. The Learning Cycle is a tool our students can use to develop short-term goals, develop a plan to
achieve these goals, record and track progress toward these goals, show evidence of what they have learned,
and ultimately, take an assessment and reflect on their efforts. The Learning Cycle roughly follows a Monday
to Friday schedule because it is long enough to meaningfully learn and short enough to stay focused.
2. Autonomy and Support Continuum:
Just as students need personalized learning pathways, they also need personalized supports and scaffolds to
help them with the process of learning. These supports must also ultimately help students become selfdirected learners. To do so, we have created an Autonomy and Support Continuum that directly connects
learning with successful self-directed behaviors students need to drive their success in college and career.
3. Intervention Strategies:
Connected to the Autonomy and Support Continuum, the next level of support to help students develop
successful self-directed behaviors is an intervention structure. There are currently two levels of interventions,
Tier 1 and Tier 2, that are available to students when they a struggling to get back on track and meet their
learning goals.
Wondering what this all looks like? Here is a week in the life of a Summit student:

Monday: Setting a Goal & Planning

Setting a Goal:
Each Monday, a student sets a primary and secondary learning goal for the week. This learning goal is connected to
their personalized Math Guide. Students also sit together by their learning goals in the Intersection.
A student who has demonstrated successful self-directed behaviors ( more below under Autonomy & Support
Spectrum) is given the autonomy to set their learning goal. They do so by asking two questions:
1. According to my math guide, what Focus areas have I passed?
2. What Focus areas do I still need to pass?
For those students who are not ready to direct their own learning, a math teacher sets their learning goals and
provides coaching around why that goal was selected for them. This coaching is an important part of moving
students along a continuum towards self-directed learning.
Plan:
Once a learning goal has been set for the week, students then develop a plan to achieve that learning goal. A

learning plan details:
1. The resources students will use throughout the week to learn their goal. This can include Khan videos, practice
problems, sample assessments, guided questions and lecture notes. Students are encouraged to choose
resources that work best for them as a learner.
2. The type of work and activities students will do to most effectively utilize each resource. For example, if a
student chooses a Khan video, the type of work may be to take notes and write down examples.
3. The suggested time students are going to take to work through each resource. Students create a checklist for
how they will most wisely use their two hour math block each day. This ensures they stay on track towards
accomplishing their goal.
Again, a student either develops this learning plan on their own, if he or she has demonstrated self-directed
behaviors, or develops it with the coaching of a math teacher.

Tuesday – Thursday: Learn

Students use their Learning Plan to get to work! This can include working through the resources available in a
Playlist, collaborating with peers for peer-to-peer coaching, accessing the Tutoring Bar to work through a specific
challenge or problem with a teacher, and lastly, participating in a workshop focused on conceptual, real-world
application.

Friday: Show What You Know & Reflect

Show What You Know:
Students are encouraged to master their learning goal by Friday, setting them up to successfully set another goal for
the following week.
When a student feels they are ready to demonstrate their knowledge on a learning goal, they can take an
assessment. This can happen any time during the week, but we do encourage all students to take an assessment on
their learning goal by the end of each week.
All assessments are accessible on-demand through our online student portal (Illuminate). Students receive immediate
feedback on their performance, if they passed or did not pass the assessment, as well as a more detailed explanation
of what their strengths and weakness were on the assessment.
Reflect:
A student reflects each Friday with the coaching of his or her Math Parent (a role our math team plays). We have
intentionally built into the learning cycle the time to reflect on weekly progress, including students’ overall learning
experience, what worked well and what can be improved and anything else that can inform a next learning goal. This
includes:
Which learning tools worked best for me?
When did I have the ‘aha’ moment in learning?
When did I know I was ready to take an assessment?

If I didn’t pass my assessment, what did I do or not do?
If I passed on a second, third or later try, what did I do differently?

Self-directed Supports & Structures

Throughout the week, and the Learning Cycle, students are receiving varying levels of autonomy and support to help
them achieve their goal, what we call our Autonomy and Support Continuum.
The continuum contains levels of supports that students move through as they learn and demonstrate successful selfdirect behaviors.
It starts with students who need to be highly-supported through their learning and ends with students who are
autonomous, self-directed learners. Students move in real-time along this continuum.
The levels of support are broken into color bands – Orange, Purple, Silver and Gold – that include criteria for how
students are supported in each color band. A students color band is connected to points they earn (or negative
points) as they both move through the Learning Cycle and demonstrate observable successful (or unsuccessful)
behaviors. We are using Kickboard to track the points.
Students earn points for:
1. Demonstrating responsibility by taking attendance each day

2. Setting a learning goal and confirming it with their math teacher
3. Developing a learning plan
4. Asking specific content-related questions at the tutoring bar
5. Passing an assessment on a learning goal each week, or passing an additional assessment beyond their
weekly learning goal
6. Completing their reflection at the end of the week
7. Exuding behaviors that contribute positively to the learning environment
8. Working with peers

Self-directed Intervention Strategies

To help students develop successful self-directed behaviors, there are additional interventions in place connected to
the Autonomy and Support Continuum. There are two levels of intervention, Tier 1 and Tier 2. Both Tier 1 and Tier 2
Intervention Specialists share the same online data system and are working together at all times to gauge which
students need additional coaching and support.
This first level of intervention is for students who struggle the most with self-directed learning. Each day, our Tier 1
Intervention Specialist checks in with a student by asking:
1. Where are you on your learning plan?
2. What is the evidence of your work?
3. What decisions have you made that have helped you?
4. What do you need to do next?
If the student does not show evidence that he or she is working through the learning plan, is on track to pass an
assessment, or is following the initial recommendations of the Tier 1 Specialist, the student is escalated to our Tier 2
Intervention Specialist.
This teacher provides targeted content support and on-the-spot 1:1 tutoring for students who are still struggling. He
or she also provides additional recommendations for how they can get back on track, which can include:
Sending the student to the tutoring bar
Pairing the student with a peer who can help
Doing a 1:1 coaching session to discuss broader learning goals, what it means to truly learn a focus area and
how to better make progress towards a learning goal
The Tier 2 Intervention Specialist has access to instantaneous data from the tutoring bar and the assessment room
about students’ learning gaps and can analyze the trends from both to see where a large number of students are
struggling.

Final Thoughts

If you read through this all, I’m impressed! It’s a lot, I know. I wanted to provide more, rather than less information. My
hope is this will either spark a conversation on what more we can do to enhance our Optimized program, or help you
with your own efforts in your schools.
I will leave you with this.
I am often asked if all students are self-directing their learning. The answer right now is no. We are only 16 weeks into
the school year. But our students are closer than they have ever been before. In a self-directed learning model,
students now have the intrinsic motivation to learn and to drive their own success. That is a step in the right direct.
Read the first post in this series “Embarking on Year Two: Moving Beyond Blended Learning” and stay tuned for our
next blog post to learn more!

Written by Diane Tavenner
Founder & CEO of Summit Public Schools
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Introduction
This paper provides an introduction to The Lexile® Framework for
Reading and describes how the results from myON™ reader, developed
by Capstone Digital, can be used to support the Common Core
State Standards (CCSS) Initiative. This material should be helpful to
educators using myON reader in the classroom, educators working
to implement the CCSS, and for any individuals with an interest in
improving education.
Developed for Pre Kindergarten to Grade 12 students, myON reader
is a personalized reading environment that provides 24-hour online
access to enhanced digital books. Students are matched to books
based on their interests and reading level. These recommended books
personalize learning for each student.
myON reader is correlated to state and common core standards and
includes over 4,500 enhanced digital books in a growing collection.
Educators can use myON reader to integrate with existing teaching
tools for lesson planning, instruction, assessment and reporting.
Reports can be generated on a student’s historic and current reading
levels while forecasting future growth. The collection of books
in myON includes quality titles equipped with reading scaffolds
(like an embedded dictionary, recorded audio, and highlighting). It
includes student-, teacher-, building-, and district-level reporting. The
book collection includes seventy percent non-fiction titles to grow
informational reading skills (critical to the CCSS), as well as thirty
percent fiction titles.

“Students are targeted with
reading materials at an
appropriate level that provides
challenge, but not frustration.”

This integrated reading solution can adapt to each student’s profile
to increase reading growth and motivate students to read. An online
assessment system which utilizes The Lexile Framework for Reading is
employed to ensure that students are targeted with reading materials
at an appropriate level that provide challenge, but not frustration. In
addition to personalizing learning, myON reader also forecasts future
reading growth for students.
myON reader consists of several components to help guide and
motivate student reading: a wide selection of online books, book
comprehension quizzes to monitor basic comprehension, and
benchmark assessments to target reading selections and monitor
reading improvement. When students log-in to myON reader they are
presented with an interest survey to help guide their book selections.
They also are administered a placement test to determine their reading
ability. Based on the results of the interest survey and the placement
test, students can select from a wide array of high-interest reading
material from the myON collection. The computer-adaptive system
allows students to access those reading selections that are within
their individual targeted reading range to ensure that students have a
successful reading experience that encourages reading growth.
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After reading an online book, students are given the option to take a book quiz
to evaluate understanding of the specific content of the book. In addition,
students are administered periodic Lexile® benchmark tests. While reading
the benchmark passage, students are presented embedded completion
statements (similar to fill-in-the-blank items and cloze items) which they
complete by clicking on the best response from four choices. Once the
passage is completed, the scoring process is triggered, and the student’s
updated Lexile measure is computed. Using this structure, myON reader
continually generates updated Lexile measures and students are always
presented with reading materials at an appropriate level of complexity
(difficulty).
The Lexile Framework for Reading and Lexile measures
The Lexile Framework for Reading is a psychometric system for matching
readers with texts of appropriate difficulty. With the Lexile Framework, both
the reader and the text can be placed on the same measurement scale. A
Lexile measure is the numeric representation of an individual’s reading ability
or a text’s complexity (or difficulty), followed by an “L” (for Lexile). The Lexile
scale is a developmental scale for reading that ranges from below 0L for
emerging readers and beginning texts to above 1600L for advanced readers
and texts. Values at or below 0L are reported as Beginning Reader (BR).

“The myON placement and
benchmark tests report directly
in the Lexile metric recording a
Lexile measure for the reader.”

A Lexile text measure is obtained through analyzing the text complexity of a
piece of text. The Lexile Analyzer®, a software program specially designed
to evaluate the reading demand of text, analyzes the text’s semantic and
syntactic characteristics and assigns it a Lexile measure. All books in myON
include a certified Lexile measure.
A Lexile measure for readers is typically obtained by administering a test of
reading comprehension to a reader. The myON placement and benchmark
tests report directly in the Lexile metric recording a Lexile measure for the
reader.
Extensive information about the development of the Lexile Framework can be
found in the “Researchers” section of the Lexile website (www.Lexile.com).
A white paper (Lennon & Burdick, 2004) entitled The Lexile Framework as
an Approach for Reading Measurement and Success (http://www.lexile.
com/about-lexile/white-papers/) provides detailed descriptions of each
component of the Lexile Framework.
The Lexile Framework for Reading provides teachers and educators with
tools to help them link assessment results with subsequent instruction.
Assessments, such as the ones in myON reader, which report directly in the
Lexile metric, provide tools for matching students with appropriate reading
materials and for monitoring the progress of students at any time during the
course of instruction.
When a reader takes the myON reader placement test or answers the
questions associated with a benchmark test, his or her results are reported

White Paper
The Lexile® Framework and myON™ reader

“The Lexile Range, the
suggested range on the Lexile
scale at which the reader should
be reading, is from 50L above
his or her Lexile measure to
100L below.”

4

as a Lexile measure. This means, for example, that a student whose reading
ability has been measured at 500L is expected to read with 75-percent
comprehension a book that is also measured at 500L. When the reader
and text are matched (same Lexile measures), the reader is “targeted.” A
targeted reader reports confidence, competence, and control over the text.
When a text measure is 250L above the reader’s measure, comprehension is
predicted to drop to 50 percent and the reader experiences frustration and
inadequacy. Conversely, when a text measure is 250L below the reader’s
measure, comprehension is predicted to go up to 90% and the reader
experiences control and fluency. The Lexile Range, the suggested range on the
Lexile scale at which the reader should be reading, is from 50L above his or
her Lexile measure (71-percent expected comprehension rate) to 100L below
(82-percent expected comprehension rate). When reading a book within
his or her Lexile range, the reader should comprehend enough of the text to
make sense of it, while still being challenged enough to maintain interest and
learning.
Lexile Measures and Grade Equivalents
A frequently asked question by parents and educators is “My student is
in Grade 5 – what Lexile level should they be reading at?”. No company or
organization can provide this type of Grade Equivalency, since no reading test
studies include the same students within the samples. Instead, each gradeequivalent study only reflects the unique students within that study, so results
cannot be assumed to be equivalent.
Because of this limiting factor, each state or testing agency has created their
own scale of reading ability expectations (which could be by grade, age, or
other demographic consideration). In the myON Lexile Growth Trajectory
report, the state grade reading expectations can be included as an educator
guideline to help determine which students need to improve reading abilities
before the state reading test.
Much has been written about the problems with grade equivalents and the
common misconceptions about their use (e.g., AERA/APA/NCME, 1999;
Airasian, 1994; Miller, Linn, & Gronlund, 2009; Stiggins, 1997). In 1991, The
International Reading Association (IRA) crafted a resolution about the misuse
of grade equivalents and stated that it “…strongly advocates that those who
administer standardized reading tests abandon the practice of using grade
equivalents to report performance of either individuals or groups of test
takers…” (IRA).
Text Complexity and the Common Core
The Common Core State Standards for English Language Arts focus on the
importance of text complexity. As stated in Standard 10, students must
be able to “read and comprehend complex literary and informational texts
independently and proficiently” (Common Core State Standards for English
Language Arts, College and Career Readiness Anchor Standards for Reading,
NGA Center and CCSSO, 2010a, p.10). CCSS notes the following reasons for
incorporating these more rigorous standards:
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• The text complexity of K-12 textbooks has become increasingly
		 easier over the last 50 years.
• The text demands of college and careers have remained consistent
		 or increased over the same time period.
• As a result, there is a significant gap between students’ reading
		 abilities and the text demands of their postsecondary pursuits. The
		 Common Core states, “Being able to read complex text independently
		 and proficiently is essential for high achievement in college and
		 the workplace and important in numerous life tasks” (Common Core
		 State Standards for English Language Arts, Appendix A, NGA Center
		 and CCSSO, 2010, p. 4).
The Common Core State Standards recommends a three-part model for
evaluating the complexity of a text that takes into account its qualitative
dimensions, quantitative measure, and reader and task considerations.
It describes text complexity as “the inherent difficulty of reading and
comprehending a text combined with consideration of reader and task
variables…a three-part assessment of text [complexity] that pairs qualitative
and quantitative measures with reader-task considerations” (NGA Center
and CCSSO, 2010a, p. 43). In simpler terms, text complexity is a transaction
between text, reader, and task. When examining a text, this three-part model
is evidenced by (1) aspects of text best measured by attentive human readers;
(2) aspects of text such as word length/frequency, sentence length, cohesion
best measured by computer algorithms; and (3) variables such as the reader’s
cognitive capabilities, motivation, reading purpose, and the knowledge and
experiences unique to each reader. In the classroom, all three aspects of
text complexity must be considered because different readers bring unique
abilities and dispositions to the endeavor. Consistent with the Common
Core definition of text complexity as the transaction between reader, text,
and task, the underlying mathematical equation used to generate a Lexile
measure is based on the relationship between an examinee’s actual reading
comprehension level (for a given task) and the features of a specific text. In
short, the Lexile measure directly reflects the Common Core transactional
definition of text complexity.
In a study comparing various measures of text complexity (Nelson, Perfetti,
Liben, & Liben, 2011), Lexile text measures were compared to various
judgments of text difficulty (e.g., texts mapped to the grade bands in Table 1)
and various estimates of student performance. The report concluded that
“all of the metrics were reliably, and often highly, correlated with grade level
and student performance-based measures of text difficulty across a variety
of reference measures” (p. 46). Lexile measures were moderately correlated
with texts selected for inclusion in Appendix B of the Common Core State
Standards for English Language Arts whose complexity estimate was based
on educator judgment; and highly correlated with texts whose complexity
estimate was based on empirical data from actual student performances with
the texts.
The quantitative aspect of defining text complexity consists of a stairstep progression of increasingly difficult text by grade levels (see Table 1)
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(Common Core State Standards for English Language Arts, Appendix A, NGA
Center and CCSSO, 2010b, p. 8).
K–1
Table 1.
Text
2–3
Text Complexity Grade Complexity
4–5
Bands and Associated Grade Bands 6–8
Lexile Ranges
9–10
11–CCR**

“MetaMetrics’ research on the
typical reading demands of
college and careers contributed
to the Common Core State
Standards as a whole.”

N/A*
420L–820L
740L–1010L
925L–1185L
1110L–1335L
1185L–1385L

Lexile Ranges
Aligned
to College
and Career
Readiness
Expectations

* Not Available at this time.
** CCR = College and Career Ready
MetaMetrics’ research on the typical reading demands of college and careers
contributed to the Common Core State Standards as a whole and, more
specifically, to the Lexile-based grade bands. The following section describes
the three-step process undertaken by MetaMetrics to define the grade band
ranges in Table 1 above.
In the Journal of Advanced Academics (Summer 2008), Williamson
investigated the gap between high school textbooks and various reading
materials across several postsecondary domains. The resources Williamson
used were organized into four domains that correspond to the three major
postsecondary endeavors that students can choose—further education, the
workplace, or the military—and, the broad area of citizenship, which cuts
across all postsecondary endeavors. Williamson discovered a substantial
increase in reading expectations and text complexity from high school to these
various postsecondary domains— a gap large enough to help account for high
remediation rates and disheartening graduation statistics (Smith, 2011).
Expanding on Williamson’s work, MetaMetrics aggregated the readability
information across the various postsecondary options available to a high
school graduate to arrive at a standard of reading needed by individuals
to be considered “college and career ready” (Stenner, Sanford-Moore, and
Williamson, 2012). In the study, additional citizenship materials were included
beyond those examined by Williamson (e.g., national and international
newspapers and other adult reading materials such as Wikipedia articles).
Using a weighted mean of the medians for each of the postsecondary options
(education, military, work place, and citizenship), a measure of 1300L was
defined as the general (median) reading demand for postsecondary options
and could be used to judge a student’s “college and career readiness.”
In Texas, two studies were conducted to examine the reading demands in
various postsecondary options – technical college, community college, and
4-year university programs. In terms of mean text demand, the results across
these two studies and two other state postsecondary text demand studies
produced similar estimates of the reading ability needed in higher-education
institutions: Texas, 1230L; Georgia, 1220L; and Tennessee, 1260L. When these
results are incorporated with the reading demands of other postsecondary
endeavors (military, citizenship, workplace, and adult reading materials
[national and international newspapers], and Wikipedia articles), the college
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and career readiness standard for reading is 1293L (Stenner, Sanford-Moore,
and Williamson, 2012).
In 2008, MetaMetrics conducted research to describe the typical reading
demands and develop a text continuum of reading materials across Grades
1-12 (Williamson, Koons, Sandvik, and Sanford-Moore, 2012). For the Grade 1
through Grade 12 text demand, commonly adopted textbooks were measured
to determine their difficulty (Lexile measure). A total of 487 textbooks in
Grades 1 through 12 were included in the final sample. This 2008 “current”
continuum (see the blue curve in Figure 1 below) can be envisioned as the
“middle” or typical textbook difficulty in each grade. The curve indicates
that actual text complexity increases most rapidly during the early years of
schooling (Grades 1-5) and less rapidly over the remaining grades, culminating
at approximately 1170L at the end of high school.

“These two curves give a vision
of what the text continuum
“ought to be” to align more
effectively with postsecondary
demands.”

This continuum can be “stretched” to describe the reading demands expected
of students in Grades 1-12 who are “on track” for college and career (SanfordMoore and Williamson, 2012). To create the “stretch” continuum, the
additional reading demand between the 2008 Grade 12 estimate of 1170L
and the college and career readiness standard of 1300L was allocated across
grades in the same relative proportions as it is in the current text continuum
(see the pink curve in Figure 1 below). It begins at the same point as the
current median text demand in Grade 1 and increases to reach 1300L at Grade
12. These two curves give a vision of what the text continuum “ought to be” to
align more effectively with postsecondary demands.

Using myON reader Measures
Teachers, parents, and students can use the tools within myON reader
provided by the Lexile Framework to plan instruction. myON reader
automatically creates a student-specific list of recommended titles that match
the students’ Lexile measures and reported interests.
To encourage optimal progress with the use of any reading materials, teachers
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need to be aware of the complexity level of the text relative to a student’s
reading level. A text that is too difficult may serve to undermine a student’s
confidence and diminish learning. Frequent use of text that is too easy may
foster poor work habits and unrealistic expectations that will undermine the
later success of even the best students. myON reader reports help teachers
quickly identify students that are reading outside their Lexile range.
When students confront new kinds of texts, the introduction can be softened
and made less intimidating by guiding the student to easier reading. On the
other hand, students who are comfortable with a particular genre or format
can be challenged with more difficult reading levels, which will prevent
boredom and promote the greatest rate of development of vocabulary and
comprehension skills.

“Targeting reading levels
promotes growth and literacy by
providing the optimal balance.”

To become better readers, students need to be challenged continually—
they need to be exposed to less frequent and more difficult vocabulary in
meaningful contexts. A 75% comprehension level provides an appropriate
level of challenge, but is not too challenging. If text is too difficult for a reader,
the result is frustration and potentially a growing dislike for reading. If text
is too easy, the result is often boredom. Targeting reading levels promotes
growth and literacy by providing the optimal balance.
myON reader results can be examined at both the student level and aggregate
levels (e.g., classes, grades, schools). At the individual student level, results
can be used to monitor growth and forecast performance on state end-ofyear assessments. Questions such as “how will a particular student likely
comprehend the materials in tomorrow’s lesson?” and “is student reading
ability increasing across the school year?” can be answered with the results.
At the aggregate level, educators can look to compare performance and
growth for various groups. Figure 2 shows how a building administrator
can compare student growth across two grades. Questions such as “are
students growing at the same rate in both grades?” or “generally, will students
have enough time to get to the ‘proficient’ level before the end-of-year
assessment?” can be answered with this level of reporting. Typically, we
expect students in middle school to grow at a slower rate than students in
elementary school. If we see that the middle school students are growing
at a similar rate compared to the elementary school students, then we know
that students’ reading abilities are really growing (and changes cannot be
attributable to measurement error).
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“Research suggests that
individual interests and the
ability to choose based on these
interests influence motivation.”

Figure 2. Sample myON reader Lexile growth report, across grades.
In addition to the Lexile measure for matching students with text, interests
play an important role. Research suggests that individual interests and the
ability to choose based on these interests influence motivation. Research also
suggests that students are more motivated readers when they self-select texts
of interest (Guthrie & Humenick, 2004; Schiefele, 1991; Wigfield and Guthrie,
1997). And, consequently, as students become more motivated to read they
read more (Schiefele, 1991; Wigfield and Guthrie, 1997).
Studies investigating summer reading loss have shown that when students
are provided with books at their reading level and interest areas, their gains in
reading were comparable to gains one would expect in summer school (Kim,
2006). Since motivation is key to voluntary reading, two critical features of
book selection are interest and reading level, and both were addressed in
Kim’s study. Kim demonstrated in a randomized field study that low-income
students are not destined to summer loss; but rather, showed that low-income
students’ skills could, in fact, grow over the summer if they were able to select
books at their interest level and reading level similar to how students select
books within myON reader. Kim also used The Lexile Framework for Reading
to match students with books at an appropriate complexity (difficulty) level.
Bayesian Scoring within myON reader

“Studies investigating summer
reading loss have shown that
when students are provided
with books at their reading level
and interest areas, their gains
in reading were comparable
to gains one would expect in
summer school.”

We have all heard the adage that “the best predictor of future behavior is past
behavior.” This notion is incorporated into myON reader by combining the
results of the various assessments using a Bayesian statistical model. Bayesian
methodology provides a paradigm for combining prior information with
current data, both of which are subject to uncertainty, and for arriving at an
estimate of current status, which is again subject to uncertainty. Uncertainty is
modeled mathematically using probability.
For myON reader, when a student is administered the placement test, the prior
information comes from knowing the student’s grade level. When a student
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is administered a benchmark test, the prior information comes from the
placement test and previous benchmark tests. The current data in this context
is the performance on the current test (i.e., placement test or benchmark
test), which can be summarized as the number of items answered correctly
out of the total number of items on the test.

“The result of the Bayesian
methodology within myON
reader is that the student’s
“true” reading ability is reported
after each assessment rather
than how the student performed
on the specific assessment on
the particular day.”

However, if a substantial amount of time has passed since the last assessment,
then allowance is made for an uncertain amount of growth in reading ability
since the last assessment. This allowance is accomplished by means of a
growth model, which estimates as a function of elapsed time both student
growth and the augmentation in uncertainty. MetaMetrics, developers of the
Bayesian scoring program used within myON reader, developed a growth-rate
model based on an analysis of a longitudinal dataset that examined growth
in reading and mathematics across grades 1 through 12 for approximately
100,000 students (the population was racially/ethnically diverse with about
16% of the students enrolled in special education programs, about 5% of the
students enrolled in gifted education programs, and about 5% of the students
enrolled in limited-English proficiency programs). The purpose of the study
was to describe the functional form of growth across the grades during the
school year. It was found that younger students grow at a faster rate than
older, experienced students. Modeling the growth rate as a decreasing
function of current ability incorporated this difference.
The result of the Bayesian methodology within myON reader is that the
student’s “true” reading ability is reported after each assessment rather than
how the student performed on the specific assessment on the particular day.
Managing Multiple Measures
Just as myON reader uses the Lexile scale to report results, so do many other
assessments. Across these various assessments the meaning of a specific
Lexile measure remains the same because the scale is anchored by a theory of
text complexity. This characteristic is called “invariance.” A Lexile measure of
690L has the same meaning in terms of the text it contains and in terms of the
reader who will likely be able to read the text with 75-percent comprehension.
When looking at two Lexile measures for the same student from two different
assessments, it’s not that either measure is “right” or “wrong”, but rather
that we have two estimates of a student’s “true” reading ability. If the length
of time between the administrations of the tests is less than 30 days, then
the student’s “true” reading ability is a composite of the two estimates (e.g.,
average weighted by the reliabilities of the two assessments).
However, linking to the Lexile scale does not overcome biasing factors
associated with the design or use of assessments that have been linked,
or biases associated with the contexts of assessment administrations
(Williamson, 2006). When comparing scores from two different assessments,
it is important to first understand the assessments (MetaMetrics, 2012).
First, the purposes of the two tests need to be understood (e.g., summative,
progress-monitoring, high-stakes, low-stakes), how they were designed (e.g.,
computer adaptive, fixed-form, wide or narrow difficulty range), and what

White Paper
The Lexile® Framework and myON™ reader

11

type of reader the tests were designed to measure (e.g., struggling reader,
advanced reader, all readers in general). Knowing these details about the tests
will help in understanding why student scores may be different from one test
to the next. For example, students may perform differently on a high-stakes
test (e.g., state end-of-grade test) when compared with results from a lowstakes, progress-monitoring test due to motivational factors. In addition,
the two tests being compared may have different psychometric properties
(e.g., different reliabilities) which may also affect how similar the test results
are likely to be. All of these factors can result in the same student receiving
different Lexile measures from different tests. Indeed, it is highly unlikely for
a student to receive identical measures (Lexile measure or otherwise) from
taking two equivalent forms of the same test given the normal measurement
error of a test and a student.
MetaMetrics has an application on their website (http://www.lexile.com/
managing-multiple-measures/) that can be used to quantify a student’s “true”
reading ability based on multiple estimates of his or her reading ability.
Forecasting Student Performance with Lexile measures
There are two basic ideas underlying forecasting: first, that the experiences
of the past can be used to predict the future; and second, that any such
predictions include some level of uncertainty that increases the further in the
future that the predicted event will occur.
A well-known type of forecasting is predicting where a hurricane will make
landfall. A typical “tracking” map will depict the path that the hurricane
has taken to its current position, and then a cone emanates from that
position that grows wider and wider as the hurricane’s future positions
are predicted, typically in twelve-hour increments. The same issues that
challenge the prediction of hurricane movement are also in effect when it
comes to predicting a student’s future performance on a test. In Figure 3, the
Xs indicate a student’s performance on an interim assessment instrument
administered in October, December, and January. The solid line running
between the Xs captures the approximate student’s growth through January
with the slope of the line representing the rate of growth.
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Figure 3. Sample student “tracking” map showing current test results and
predicted test result.

“Reading targeted (at the
student’s level and interest) has
been shown to lead to increased
reading comprehension.”

This growth rate line can be extended out to when the student will be taking
an end-of-year test in May that may be used to determine if the student is
promoted or retained (the dotted portion of the growth line). The promotion
decision rests on whether the student achieves a score that falls above the
“Proficient” performance standard. Other standards that the state may have
established, in this example “Basic” and “Advanced”, are also represented on
the graph. The prediction is that if this student maintains his current growth
rate, he will score above the “Proficient” level and will be promoted. However,
since the end-of-year test will not be administered for another three months,
there is a wide range of uncertainty about what his actual score may be at
that time. Factors causing this uncertainty include the reliability and validity
of the test score as a measure of student ability, the impact of the curriculum
and the effectiveness of the instruction, and factors such as whether or not
the student is feeling well when the test is administered. In this example, the
student’s actual score on the end-of-year test is below the prediction, but still
sufficient for him to be promoted.
Conclusion
Reading targeted (at the student’s level and interest) has been shown to lead
to increased reading comprehension (Schiefele, 1991; Guthrie & Humenick,
2004; Jalongo, 2007; Kirsch, de Jong, LaFontaine, McQueen, Mendelovits
& Monseur 2002). Smith (2009) states that research results suggest that
deliberate practice consisting of the following components is essential to
moving from novice to expert in a wide array of fields (Glaser, 1996; Kellogg,
2006; Shea & Paull, 1996; Wagner & Stanovich, 1996):
(1)
			
(2)
			

targeted practice in which each person is engaged in developmentally
appropriate activities;
real-time corrective feedback that is based on each person’s
performance;
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“With myON reader, students
can engage in deliberate
practice and be on a trajectory
of reading development that will
lead to being ready for college
and career endeavors.”
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intensive practice on a daily basis that provides results that monitor
current ability;
distributed practice that provides appropriate activities over a long
period of time (i.e., 5–15 years); and
self-directed practice in an activity for times when a coach, mentor or
teacher is not available.

In addition to these five components, progress measured on an objective
developmental scale can be used to monitor development. A developmental
(or vertical) scale allows educators to monitor growth from novice to expert
by using a scale that illustrates increasing sophistication with increasingly
complex activities or tasks.
myON reader has been developed using these principals to help students
“become experts” in reading and at the same time selecting materials that
match their interests. With myON reader, students can engage in deliberate
practice and be on a trajectory of reading development that will lead to being
ready for college and career endeavors. The information in Figure 1 and the
resulting ranges for grade bands (see Table 1) are used by myON reader
to suggest reading materials for students that are challenging, but not too
difficult. By reading materials at the upper end of his or her Lexile range, a
student will be challenged while reading and grow in terms of reading ability.
The student can then be matched with more demanding materials. This
process can continue to spiral up to more and more demanding materials as
the student’s reading ability increases equaling future success in reading and
CCSS support for educators and schools.
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Lexia Reading Core5 Spotlight Research Report:
Advances for students classified as Tier 3 on aimsweb
Data compiled and analyzed by the Education and Research Team (research@lexialearning.com)
Lead author: Elizabeth Kazakoff, PhD

This report examines the extent to which progress in Lexia Reading Core5® (Core 5) is related to advances for
students initially classified as Tier 3 on aimsweb®. Core5 is a technology-based reading program that provides
students of all abilities the explicit instruction needed to accelerate mastery of reading skills. Core5 levels are
organized into grade levels of material covering Pre-K through 5th grade. Core5’s Auto Placement determines the
appropriate start level in the program. Meeting End-of-Year (EOY) Benchmark requires that students complete
all of the material up to and including the levels that correspond to their grade level. Auto Placement and Endof-Year Benchmark are correlated with aimsweb. Students may be working on a Core5 level two or more grades
below their grade level (High Risk), one grade below their grade level (Moderate Risk), in their grade level (Low
Risk), or above their grade level (reached EOY Benchmark). Based on real-time data, Core5 provides a monthly
Prescription of Intensity specific to each student. This Prescription includes weekly recommended minutes (2080) of program use depending on the student’s risk level.
Sample Participants
Included in this report are 1,148 students in 2nd-5th grade who used Core5 for six or more months over the 20132014 school year. These students began the school year at risk for reading failure as determined by Tier 3
classification (<15th percentile) on the Fall aimsweb reading curriculum-based subtest (R-CBM) and
Moderate/High Risk Core5 placement.
Outcomes
This figure compares the aimsweb outcomes for
students who started the year as Tier 3 on aimsweb
and either met EOY benchmark in Core5 or did not
meet benchmark in Core5.

Figure 1. Change in aimsweb Tiers for students classified as Tier 3 at
Beginning of Year

Nearly two-thirds of students (65%) advanced one
or more tiers in aimsweb when they met benchmark
compared to less than one-quarter of students who
did not meet benchmark (22%).
It should be noted that Strong Users (met usage
recommendations for 60% of the weeks) accounted
for 71% of the students who met benchmark, while
only 13% of students who did not meet benchmark
were Strong Users.
These findings show a clear relationship between
Core5 usage/progress and advancement in aimsweb
for Tier 3, the most at-risk, students.
www.lexialearning.com
©2015 Lexia Learning Systems LLC

Lexia Reading Core5 Research Report: ELL Student Progress on Core5 & aimsweb
Authors: Elizabeth Kazakoff, PhD; Paul Macaruso, PhD; Pam Hook, PhD - research@lexialearning.com
This report examines the extent to which progress in Lexia Reading Core5® (Core5) is related to advances on aimsweb®
for ELL and non-ELL students.
Key Findings
Contrary to research findings that indicate ELL students generally do not perform as well as their non-ELL peers on
reading assessments (National Center for Education Statistics, 2011), this study found that by using a highly structured,
personalized, blended learning approach with fidelity, ELL and non-ELL students who were matched for beginning-ofyear scores made similar progress in Core5 and had comparable outcomes on aimsweb.


Lexia Reading Core5
o Only 30% of both ELL and non-ELL students began the school year working on material in their grade
level in Core5.
o More than 60% of both ELL and non-ELL students finished the year having met end-of-year, grade
level benchmark.
o Over one-third of at-risk ELL and non-ELL students completely closed the gap in Core5 by reaching
end-of-year benchmark.
o Only 4% of ELL and non-ELL students remained in the at-risk category at end-of-year.



aimsweb
o The percentage of ELL and non-ELL students in Tier 1 nearly doubled by end-of-year, with roughly half
of the students in both groups finishing the year in Tier 1.
o More than 60% of ELL and non-ELL students who were Tier 3 on aimsweb at beginning-of-year,
improved one or more tiers at end-of-year, demonstrating substantial reading gains.

Introduction
Lexia Reading Core5 provides explicit, systematic, personalized learning in the six areas of reading instruction through
adaptive technology and Core5’s Auto Placement tool determines the appropriate start level for each student in the
program.


Meeting End-of-Year (EOY) Benchmark requires that students complete all of the material up to and including
Core5 levels that correspond to their grade level.



Students may be working on a Core5 level two or more grades below their grade level (High Risk), one grade
below their grade level (Moderate Risk), in their grade level (Low Risk), or above their grade level (indicating
that they reached EOY Benchmark).



Based on a risk formula and other real-time performance data, Core5 provides a monthly Prescription of
Intensity that includes risk-dependent, weekly-recommended minutes (20-80 min/wk) of program use.

Sample Participants
This sample consists of 442 ELL students and a matched group of 442 non-ELL students in grades K–5 who used Core5
with fidelity (meeting weekly recommended minutes) for six or more months over the 2013–2014 school year. The ELL
and non-ELL sample was drawn from 122 Midwestern schools that provided Lexia with student-level demographic
information. The schools were part of a state-wide initiative that offers state-funded access to Core5. All ELL students
were included and the non-ELL participants were randomly sampled from a population of over 3,500 students within
the 122 schools to create matched ELL and non-ELL groups based on Auto Placement level in Core5 and initial tier
status on aimsweb.
Outcomes on Lexia Reading Core5
Similar reading gains in Core5 were found for ELL and non-ELL students. At the beginning of year, 71% of students were
working below their grade level, 30% were working on material in their grade level, and no ELL or non-ELL students had
completed grade level material in Core5. By end–of-year, nearly two-thirds of ELL and non-ELL students had completed grade
level material in Core5 (i.e., reached EOY Benchmark). In addition, over one-third of at-risk ELL and non-ELL students who
began the year two or more grade levels behind in Core5 (High Risk) closed the reading gap, having completed grade level
material in Core5 and reaching EOY Benchmark. Only 4% of the ELL and non-ELL students remained in the at-risk category at
the end of the year.
Outcomes on aimsweb
Progress in Core5 translated to progress on aimsweb for the students in this sample. As shown in Figure 1, the percentage of
ELL students in Tier 1 increased from 28% at the beginning of the year to 55% at the end of the year, and the percentage of
non-ELL students in Tier 1 increased from 28% to 47%. Tier 3 also decreased to less than 20% for both groups. For students who
began the school year in Tier 3 on aimsweb, 67% of ELL and 64% of non-ELL students improved, moving up at least one tier
(Figure 2).

Figure 1. Start and End Tiers on aimsweb for
ELL and Non-ELL Students (N=884)

All
Beginning-of-Year

ELL

Non-ELL
End-of-Year

Figure 2. Start and End Tiers on aimsweb for
Tier3 ELL and Non-ELL Students (N=141)

All
Beginning-of-Year

ELL

Non-ELL
End-of-Year
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Blended learning involves a setting where students spend part of their instructional time with digital
curricula and part of their time learning in a brick-a nd-m ortar setting. Students also have some choice
in which content they use, how quickly they go through it, where they do it, and for how long. Schools
implement blended learning in a variety of ways and using various types of technology and curricula.
Blended learning is one of the major educational ways of promoting deeper learning by personalizing
student skill building, creating new and interesting learning environments, and allowing students to
access content more frequently. Deeper learning is centered on depth over breadth, and gaining a
conceptual understanding in conjunction with learning procedures. Blended learning environments
give students the chance to explore content that provides them with more effective critical thinking
tasks and hands-o n learning that promote deeper learning.

EXECUTIVE SUMMARY

Executive Summary

While blended learning may be implemented in a variety of models such as lab rotation and classroom
rotation, the benefits of this educational concept to both students and teachers are clear. Students
have more autonomy and choice in pursuing their curricular objectives. The teacher’s role shifts to
“guide on the side” and affords educators the ability to focus their time and efforts on individuals or
small groups of students.
MIND Research Institute’s Spatial-Temporal Math (ST Math ®) is an ideal instructional tool to be used in
blended learning environments. ST Math provides students with a visual approach to math education
that is unprecedented in software, giving all students access to learning math through instruction-
free learning that focuses on students problem solving and discovering math for themselves. MIND
Research Institute is one of the pioneers of the lab rotation models with high fidelity use for more than
a decade across a dozen city initiatives. ST Math is being blended into core math instruction as well
using class rotation strategies.
MIND Research Institute is committed to applying neuroscience to the challenge of mathematical
proficiency in American schools. The founding scientists believe that it is possible to engineer engaging
learning pathways that help all students develop the math competencies that will prepare them for
college and careers.
This paper covers topics related to the benefits for teachers and for students, in addition to a description
of the various ways ST Math can become a part of a district’s overall shift to personalized, digital
learning. Examples are shared in which ST Math is used as a part of a core mathematics curriculum,
in dynamic blended environments, and in a competency-b ased sequence.
The paper also examines the learning path developed by MIND Research Institute that is used in the
development and sequence of every objective addressed in the games students play. The concept of
“Experience, Connect, Practice, and Apply” is now used by over 630,000 students in more than 2,050
schools across the United States.
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What is Blended Learning?
Blended learning is “a formal education program in which a student learns at least in part through online
delivery of content and instruction with some element of student control over time, place, path and/or
pace, and at least in part at a supervised brick-a nd-m ortar location away from home.” 1 This method of
learning is different from other types of instruction that can be classified as traditional instruction with
a technology component or fully online programs. The important distinction for blended learning being
that “what students learn online informs what they learn face-to-f ace, and vice versa.” Blended learning
gives schools the flexibility to create implementation models that meet students’ learning needs in a
way that was nearly impossible before.
There are four types of blended learning described by the Christensen Institute: 1) Rotation model,
2) Flex model, 3) A La Carte model, and 4) Enriched-V irtual model. Within the overarching idea of
a Rotation model, there are four types of rotations: 1) Lab Rotation model, 2) Classroom (Station)
Rotation model, 3) Flipped-C lassroom model, and 4) Individual Rotation model. 2

W H AT I S B L E N D E D L E A R N I N G ?

BETTER BLENDS WITH VISUAL GAME-B ASED MATH
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Source: Staker, Heather and Horn, Michael B.,
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Christensen Institute, May 2012, p.2
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The Lab Rotation Model
This is a Rotation model in which within a given subject students go into the lab on a fixed schedule
on a brick-a nd-m ortar campus. Students rotate among rooms at the school.
The Classroom Rotation Model
In this model students rotate within the same classroom on a schedule or when directed by the teacher.
The rotation includes at least one station for online learning.

LAB ROTATION
MODEL

Student Group A

Student Group B

Student Group C

Block 1

Computer Lab
& Project Work

Humanities
Block

STEMBlock

Block 2

STEM Block

Computer Lab
& Project Work

Humanities
Block

Block 3

Humanities
Block

STEM Block

Computer Lab
& Project Work

Online
instruction

W H AT I S B L E N D E D L E A R N I N G ?

The two models most frequently used in elementary school blended learning environments are
described below.

Teacher-led
instruction

CLASSROOM
ROTATION
MODEL
Collaborative activities
and stations

Source: “Blended Learning Implementation Guide, Version 2.0,”
Foundation for Excellence in Education, Sept. 2013, pp. 26-27
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Deeper learning involves skills such as problem solving, critical thinking, effective communication
about a subject, collaboration, and learning how to learn. 3 It is imperative that educators in the United
States rethink how American students are learning and instill the necessity for deeper learning to
develop students who can compete for jobs in the global economy. Digital learning, especially in the
form of blended learning, promotes deeper learning through: 1) Personalized skill building, 2) Schools
and tools, and 3) Extended access.
Personalized skill building involves students working on individualized paths that meet students where
their understanding of a topic ends rather than teaching them strictly based on grade-level standards.
When students work at a desirable level of difficulty, they become more intrinsically motivated and learn
to persevere through challenges. Schools and tools foster deeper learning by affording collaboration
among students and by building a learning environment that works for those students at that site.
Enhanced access provides students with options - a much wider set of time when they can access
learning materials and the chance to accelerate learning .4
The National Research Council (NRC) describes deeper learning as “the process through which a
person becomes capable of taking what was learned in one situation and applying it to new situations
– in other words, learning for ‘transfer.’” 5
The NRC suggests the following strategies to facilitate deeper learning:
• Use multiple and varied representations of concepts and tasks;
• Encourage elaboration, questioning, and explanation;
• Engage learners in challenging tasks;
• Teach with examples and cases;
• Prime student motivation; and
• Use formative assessments.

BLENDED LEARNING PROMOTES DEEPER LEARNING

Blended Learning Promotes Deeper Learning

The adoption of Common Core State Standards and equivalent standards is a step in the right direction
for promoting deeper learning in school settings, and applying effective blended learning models
increases the depth and capacity for deeper learning for students and the effectiveness and creativity
of teachers. These standards give schools the opportunity to redefine and customize the educational
experience for all students. 6
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Blended learning allows schools to shift from a “time above learning” to a “learning above time”
approach. Students demonstrate competency and mastery working at their own pace rather than at
a pace that is not their own, but is instead tied to grade-level standards. Blended learning also shifts
the type and amount of feedback that is provided to students. Students receive real-time informative
feedback much more frequently than what is given in a traditional classroom. Blended learning also
shifts the role of the teacher from that of lecturer to facilitator. The Alliance for Excellent Education
(AEE) describes this as a culture shift in education from a “teacher-c entric culture to one that supports
learner-c entered instruction with an intense focus on the student” and blended learning is already
playing a large role in this cultural shift. 7
Schools utilize technology in order to deliver personalization and customization of instruction to the
student. Schools should embrace the use of technology in a novel way in order to allow for student
choice and mastery of topics. 8
Benefits of Blended Learning for Students and Teachers
Blended learning has positive implications for both students and teachers. The new models allow
students to have more autonomy and choice in their learning. Using software and accompanying
technology, students receive real-t ime feedback that would be challenging for an individual teacher to
provide. Blended learning also imposes transition on the education system to move from a teacher-
centric environment to a student-c entric environment. This shift gives teachers more freedom to work
with small groups or individual students and promotes facilitating deeper discussion and asking open-
ended questions that allow for more analytical thinking on the part of the student. The educator role
shifts from that of “telling” to “asking.”
Teachers want to create experiences for students that promote deeper learning, but building these
experiences can be quite difficult due to a lack of time, energy, and resources. 9 Various blended
learning models have the potential to create types of teaching and learning that are novel and promote
deeper learning. Through these blended learning models, the student’s role in learning shifts from
regurgitation of facts to critical thinking and problem solving.

BENEFITS OF BLENDED LEARNING FOR STUDENTS AND TEACHERS | BLENDED LEARNING CHANGES EDUCATION
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B E T T E R B L E N D S W I T H V I S U A L G A M E - B A S E D M A T H
7
Copyright © 2014 MIND Research Institute. All rights reserved.

ST Math, created by the MIND Research Institute, offers a blended learning solution through
supplementing a strong core curriculum and creating an inherently blended learning environment for
students. ST Math is now in use by 630,000 students, 25,000 teachers, in 2,050 schools in 35 states.
The software works across multiple platforms, including most desktop and laptop computers and most
tablets.
ST Math’s approach uses game-b ased instructional software that boosts math comprehension and
proficiency through visual learning. The games use interactive visual animations of mathematical
concepts that provide real-t ime informative feedback to build conceptual understanding and problem-
solving skills in all students. ST Math incorporates the latest research in learning and the brain and
promotes mastery-b ased learning and mathematical understanding. ST Math uses gameplay that
promotes effective learning by having all the animation and visualizations directly relate to the learning
goal. 10 Students work on ST Math individually, focusing on problem solving through figuring out
challenging conceptual math puzzles; meanwhile the teacher monitors students during game play,
facilitates students who are struggling, and becomes familiar with the visual models used in the software.
ST Math has been used historically in a traditional lab setting, where each elementary school teacher
brings his/her entire class into the computer lab to use the program at one time. When ST Math was
first implemented in schools, most buildings only had labs and did not have devices accessible to
every classroom or every student – necessitating the use of the Lab Rotation model.
The Lab Rotation model takes on other forms with the same principle of all students using ST Math at
the same time with the classroom teacher present in a “lab-type” setting that can include mobile carts,
bring your own device, and/or 1:1 learning with school-p rovided technology. With increased access to
affordable mobile devices, most districts are improving student access to technology. This is enabling
many schools to use ST Math beyond the Lab Rotation model.
ST Math is now frequently used in the Classroom Rotation model. The KIPP Empower charter school
in Los Angeles, Calif., was an early adopter of the Classroom Rotation model in which students rotate
from small group instruction with a teacher to collaborative activities to online instruction. Eventually
class sizes increased beyond a typical KIPP primary school, and two teachers share the services of a
paraprofessional that supervises the activities of the students during online instruction. The Classroom
Rotation model has the added benefit of a closer link between online and teacher-led instruction.

S T ( S P A T I A L - T E M P O R A L ) M A T H A N D B L E N D E D L E A R N I N G M O D E L S

ST (Spatial-Temporal) Math and Blended Learning Models

The Classroom Rotation model existed primarily through a small number of computers in the back of a
classroom. As more schools purchase tablets, they deploy them as the device used for the Classroom
Rotation model. As the use of tablets grows, students have access to the devices and ST Math at most
times during the school day. This flexibility in access allows students to progress through the program
more rapidly because they can spend more time on ST Math.
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The paper, “The Next Generation of World Language Learning” sets up a continuum of implementation
models that can be adapted to describe the various ways in which ST Math can complement core
classroom math instruction. 11 The power of ST Math as an instructional software tool arises through
the transfer of conceptual understanding students gain during the 1:1 time on the software to learning
vocabulary and procedures in the classroom. This transfer creates an effective, beneficial and more
powerful use for ST Math as a blended learning tool because there is not a significant disconnection
between the online learning and what students learn in the classroom. Students also take what they
learn in the classroom and practice with the visual models in ST Math, increasing their ability to
think about mathematics and communicate with their teachers and other students in the classroom
environment.
This paper uses blended world language solutions to explain how core instruction can be combined
with digital supplementary materials across various implementation models. 12 The paper explains,
“One of the key strengths of a blended learning model is the ability to customize the model to meet
the individual needs of a school. Because implementation choices must be driven by the unique
learning outcome goals of each school or district, it is difficult to recommend one “best” model for
implementation. Additional factors that influence this decision include staffing, available technology,
scheduling, and funding.” 13
The Blended Learning Continuum as described in the paper about a language program
includes five distinct models that can also be applied to ST Math:
1) Students only use ST Math as the core instruction, with traditional math instruction
as optional.
2) Students primarily use ST Math, with traditional core math instruction required.
3) Students primarily use ST Math integrated with and connected to core math instruction.
4) Students are primarily in traditional math classroom with required ST Math components
to supplement core instruction.
5) Students are primarily in classroom instruction with optional time in ST Math for practice. 14

S T M AT H A N D T H E B L E N D E D L E A R N I N G C O N T I N U U M

ST Math and the Blended Learning Continuum
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Items 1 through 3 in the “Blended Learning Continuum” describe instances in which ST Math functions
as an integral part of core instruction. In these instances, ST Math is used in various ways ranging from
ST Math as the key component of core instruction to ST Math equally balanced with core instruction. In
these instances, ST Math serves as a part of an overall math curriculum that includes online instruction,
small group instruction, and whole-c lass instruction.
Encinitas School District in San Diego County, Calif., provides a good example of implementation of
ST Math in the core curriculum. In addition to the traditional model of using ST Math as a component
of personalized learning, math teachers in the district bring elements of the program into whole-g roup
core instruction.
For 30 minutes per day at least 3 days per week,
ST Math is used during the whole-
c lass lesson.
Teachers use the games with a projector or an
interactive whiteboard to start a conversation
around mathematics, connecting vocabulary and
procedures from the traditional math curriculum to
the visual models used in ST Math.
Stephanie Casperson, Principal at Flora Vista
Elementary School in Encinitas, explains that
this bridges the gap between what happens in
independent online practice and the classroom,
encouraging a deeper understanding of difficult
math concepts. “Kids understand the process
before the teacher has even started teaching.”
Teachers across the district participate in training
to assure effective implementation. As individual
teachers begin to see more efficient learning of units
within the curriculum and students gain an upfront,
conceptual understanding of material through the
use of introductory activities, the role of ST Math in
whole-g roup instruction continues to grow.

S T M AT H I N T H E C O R E

ST Math in the Core

A New Digital Core. For most of the last
century, most school districts thought of
a mathematics curriculum as a sequence
within an adopted textbook, supplementing
instruction

with

Starting

the

in

additional
1990s,

materials.

supplementary

materials often included computer games.
Beginning around 2000, digital courseware
became common in secondary and higher
education. With the introduction of the iPad
and tens of thousands of applications in
2010, the mobile revolution kicked into high
gear.
The trend continues to pick up steam. Over
the next few years, most American schools
will shift from print to predominantly digital
instructional materials. Some districts and
schools will adopt a primary digital text or
courseware the way they did textbooks
(e.g.,1 and 2 on the Blended Learning
Continuum, but many will use a blend of
several components into a flexible core
curriculum that allows multiple pathways for
students (e.g., 3 and 4 on the continuum).

B E T T E R B L E N D S W I T H V I S U A L G A M E - B A S E D M A T H
10
Copyright © 2014 MIND Research Institute. All rights reserved.

One of the top benefits of blended learning is the ability of educators to constantly adjust the structure of
their programs and create the best mix of instructional components to meet student needs. Cornerstone
Charter School 15 in Detroit uses three different blended learning models in grades K-9 under one roof.
Rocketship Education 16 continually evaluates the components in its learning lab. They use ST Math as a
Tier 1 Response to Intervention program for all K-5 students with a usage goal of 40 minutes per week in
a Flexible Classroom model. Then, they refresh or realign the content on the first of every month to follow
the scope and sequence of individual schools and teachers. The school finds ST Math is especially
useful for English language learners because of its reliance on conceptual understanding without auditory
directions or language prompts.
ST Math in a Competency-b ased Sequence
Several new blended school models, including the Education Achievement Authority (EAA) 17 in Detroit,
offer students standards-a ligned units of study and/or playlists of content modules providing several ways
to learn, practice, and demonstrate mastery. With these integrated but differentiated core instructional
programs, each student progresses on an individualized pathway as he/she demonstrates readiness.
ST Math is suited for use with one or two other instructional materials such as a traditional textbook and/
or other math software to create a full unit of study of playlist. Usage and mastery data from ST Math
can be combined with formative results from other instructional programs and/or periodic benchmark
assessments to determine overall mastery.
A competency-b ased elementary program can be easier to facilitate in a multiage environment. Using
separate grouping strategies for English Language Arts (ELA) and math with specialist teachers is another
alternative. EAA K-8 schools have 19 instructional levels allowing for more dynamic grouping than
traditional grade levels.
In their first year using a standards-b ased grading method, The Starr Detroit Academy 18 used ST Math
as part of a competency-b ased math program in a Classroom Rotation model. Students demonstrate
levels of mastery in order to progress. ST Math serves as an independent practice component of the
math curriculum. The overall curriculum is identified as blended learning math instruction with 90-m inute,
daily blocks. The teacher plays a large part in consistently and constantly analyzing student progress and
fluency. Several assessments are used together with ST Math to determine student growth measures
and assure accurate placement. NWEA diagnostic assessments are used to identify at which grade
level students will begin work on ST Math and a partnership with the Achievement Network has allowed
for the use of Common Core-a ligned interim assessments, which are taken four times per year. The
administration works with educators to use the ST Math data combined with data from these additional
assessments to drive instruction.

S T M AT H I N D Y N A M I C B L E N D S

Items 4 and 5 in the “Blended Learning Continuum” describe instances in which ST Math is used as a
supplement to a core instructional program such as a traditional textbook that either requires practice in
ST Math or offers students optional time in ST Math.

S T M A T H I N A C O M P E T E N C Y- B
 ASED SEQUENCE |

ST Math in Dynamic Blends
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It is instructive to understand the critical design principles that underpin the program for the student
1:1 experience with ST Math and for the teachers. ST Math is designed to introduce mathematical
concepts as puzzle-type games with the language and symbols removed. It provides rich interactive
learning experiences for all students beginning in kindergarten and continuing into middle school.
Students who are able to use pattern imagery to solve math problems exhibit a deeper conceptual
understanding of math topics and are better able to abstract and generalize. 19 ST Math builds students’
pattern recognition, enabling them to solve non-r outine problems.
ST Math addresses all of the National Research Council’s suggestions for facilitating deeper learning.
Use multiple and varied representations of concepts and tasks
• Every ST Math objective, which is a learning trajectory to learn a math topic, contains multiple
visual representations of the topic, increasing student ability to apply and transfer knowledge to
new situations.
Encourage elaboration, questioning, and explanation
• Because ST Math is language-free and includes no instructions, teachers are taught to be
facilitators, asking open-e nded questions to promote student thought and explanation.

S T M AT H A N D D E E P E R L E A R N I N G

ST Math and Deeper Learning

Engage learners in challenging tasks
• Each level of ST Math introduces a new element that engages students in a desirable level of
difficulty that challenges them in an appropriate way.
Teach with examples and cases
• MIND Research encourages teachers to use ST Math in the classroom setting to round out the
blended learning environment with a holistic view of math learning.
Prime student motivation
• Students become intrinsically motivated to learn, play ST Math, and persevere through challenging
content because they learn what it feels like to succeed when challenged.
Use formative assessments
• ST Math includes a pre- and post-
q uiz for every objective in order to increase student
metacognition about what they are learning and to inform teachers.
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ST Math results are remarkable considering that it is typically used to supplement a traditional core
curriculum. The program is designed to extend and apply a core curriculum and, because of the
individualized nature of the program, some students move more quickly or slowly than whole-g roup
instruction. The implementation of Common Core State Standards and the next generation of state
assessments have whetted the appetite for high-q uality tools and content like ST Math that can personalize
instruction. At its core, the shift to blended learning is premised on the promise of customized learning
to improve student outcomes. 20
ST Math has many benefits for students, some of which are easily measured such as increases in
standardized test scores and others that are less simple to quantify. From a measurable, mathematical
proficiency standpoint, ST Math has proven to increase student proficiency on standardized tests.
The program also directly affects growth of students’ executive functions. Students develop incredible
persistence in problem solving (one of the Common Core Practice Standards) through playing at desirable
levels of difficulty that are intentionally built into the software. The program does not provide students
with hints, or resort to telling them the answer. As a result, students learn by paying close attention to the
real-time informative feedback they receive in response to their individual answers.
ST Math’s focus on persistent problem solving has been shown to have a dramatic impact on students’
motivation and attitude towards math. MIND Research Institute measures student motivation and attitude
through an annual survey of teachers in classrooms using the ST Math program. In June of 2013 MIND
Research surveyed approximately 1,180 teachers, which produced the following results:

“ST Math has made math learning more fun for my students and for me.”
– 90% Agree or Strongly Agree

“ST Math has engaged students who are usually difficult to engage productively.”
– 84% Agree or Strongly Agree

“ST Math has improved the attitude of my students towards math.”
– 85% Agree or Strongly Agree
Teachers notice changes in student behavior and an increase in softer skills after only a short amount
of time. Students engage strongly with ST Math because they are problem solving, discovering, and
trying new puzzles regularly. Students are intrinsically motivated to continue to play because they are
consistently surmounting challenges. Psychological research has shown that extrinsic rewards have
negative effects on students’ intrinsic motivation to learn. 21 ST Math capitalizes on students’ drive to
achieve competence within game-p lay through problem solving and attainment of mastery on each level
to increase their motivation around math learning. When playing ST Math games, students do not expect
any tangible, extrinsic rewards that are present in most educational software that rely on the tenets of
gamification to motivate students.

S T M AT H B E N E F I T S S T U D E N T S A N D T E A C H E R S I N B L E N D E D L E A R N I N G M O D E L S

ST Math Benefits Students and Teachers in Blended Learning Models
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ST Math is built on a four-s tep learning path:

Experience

u

Connect

u

Practice

u

Apply

The ECPA learning path was developed by the MIND Research Institute as a model for the learning
process. Research suggests that engaging with cognitively challenging mathematical tasks, namely
those promoting flexible thinking, reasoning and problem solving, is a primary mechanism for promoting
conceptual understanding of mathematics, 22 and that the 15 types of mathematical tasks, or experiences
that students have significantly influences what they learn. 23 Based on these research findings, MIND
spent time fully developing ECPA and creating the software to support the path.
Experience: The Experience piece of the learning path is the technological component of blended
learning. Students work 1:1 with ST Math, gaining problem-s olving skills in a language-f ree environment.
Each objective begins with students solving challenging problems posed entirely visually. Students engage
in a deep, conceptual gameplay experience that gets them involved in making sense of mathematics
for themselves. Every puzzle provides real-time informative feedback that adapts to individual in-game
actions, allowing students to try their own solutions, make mistakes, and learn from those mistakes.
During this time students determine their own pace through the program, which is one of the critical
components for the online portion of blended learning.
Connect: This element of the learning path involves
students and teachers building the bridge in understanding
between conceptual and procedural mathematics in a
blended learning environment. Once students solve the
initial experience puzzles, they begin to develop an intuition
about the mathematics being taught (building their internal
schema). At this point, it is important to connect these new
ideas to previous math content, and to other mathematical
representations.

This teacher is using ST Math in the classroom
as part of a math lesson.

M I N D ’ S E C PA L E A R N I N G PAT H A N D B L E N D E D L E A R N I N G

MIND’s ECPA Learning Path and Blended Learning

Classroom discussion of interesting puzzles and students’
solution strategies is a valuable part of this process.
ST Math provides professional development that helps
teachers understand their important role in the Connect
phase and how to facilitate students as they develop their
conceptual understanding. Research shows that developing
conceptual understandings and procedural skills feed on
one another in an iterative process. 24 As teachers discuss
the concepts students learn on ST Math and directly tie
them to procedures in the classroom, students are able to
deepen their understanding of both.
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Practice: Once students have developed
a good conceptual understanding of a
mathematical idea or procedure, they need
opportunities to practice and develop
fluency. This can happen in both areas of
blended learning – on the device and/or in
the classroom.

ST Math provides all students with the same hands-o n learning
experience that is challenging to produce in a classroom.

In a single grade level of ST Math, students
will solve approximately 4,000 puzzles, many
of which are classified as L.I. or “Language
Integration” with the mathematical symbols or
key vocabulary embedded into the games.

Students are exposed to various visual models that represent the same math concept. Research has shown
that variability during practice may slow practice down, but the variation leads to better long-term retention of
the concepts and information. 25 Multiple external representations of a math topic support cognitive processes
in learning and problem solving, specifically on computers. 26 ST Math places the cognitive load on the students
during 1:1 time to translate between representations, and the teacher is expected to make those connections
explicit for students during class time.
Apply/Generalize: Once students conceptually understand a mathematical idea, and can use/perform it
fluently, to complete the learning path they need to apply it and generalize their understanding. In a traditional
math class using text-based materials, this is done typically with word problems. Word problems are a limited
version of an application task, and in most cases they are nothing more
than a word-b ased version of the same problems students have been
solving previously. In order to generalize mathematical understanding
students need to be challenged with new situations that require them to
model with the mathematics they have learned.
ST Math harnesses the benefits of blended learning to create a
comprehensive environment where students learn at their own pace
and develop fluency on the software, and then communicate and
make connections through interactions with other students and teacher
instruction.

M I N D ’ S E C PA L E A R N I N G PAT H A N D B L E N D E D L E A R N I N G

It is worth noting that in the traditional classroom model, and in most mathematics educational software, the
Experience and Connect phases of the learning path are generally less prominent than they are in ST Math.
Typically students are told how to perform a new mathematical procedure/algorithm by watching a lecture or
a video, and then moved directly to the Practice phase. In general, implementing the Experience and Connect
phases of the learning path is a challenging task for many teachers. Creating hands-on, conceptual experiences
for students in the classroom requires teachers to have deep content knowledge. And for that experience to be
effective, all students need to receive real-time informative feedback on their ideas as they try them out, which is
practically impossible given the large class sizes in many areas. However, with ST Math, all teachers can provide
direct access for all students to these critical phases of the learning path, which makes ST Math an even more
powerful blended learning tool.

Example of a visual model
incorporating symbols in ST Math.
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The shifts to college- and career-ready standards and the next generation of online assessments
create a once-in-a -g eneration opportunity to reimagine teaching and learning. As schools and districts
across the country implement the new standards and assessments, teachers and educational leaders
increasingly are exploring the potential of technology to bridge the gap between the outdated factory
model and what the Hewlett Foundation refers to as “deeper learning competencies.” 27

CONCLUSION

Conclusion

The educational technology market has risen to meet increased demand with countless sources of
content, instruction and resources now available to schools and districts. Solutions like ST Math offer
evidence-b ased, research-b acked content with proven results.
For example, Change the Equation (http://changetheequation.org), an initiative to mobilize the business
community to improve the quality of STEM learning in the United States, recognized ST Math as a
program that consistently yields positive results for students. Similarly, Business Roundtable (http://
businessroundtable.org/media/news-releases/business-roundtable-recognizes-five-programs-foroutstanding-work-i) recognized ST Math as an “Outstanding” K-1 2 STEM education program. And, a
study by WestEd validated MIND Research Institute’s methodology for evaluating student achievement
proficiency in the Los Angeles Unified School District. Increases in proficiency realized in Los Angeles
through the use of ST Math have been confirmed in comparable urban areas such as Baltimore, Chicago,
Houston, Las Vegas, Minneapolis, New York, Orlando, Philadelphia, Seattle and Washington, D.C. 28
Harnessing the power of blended learning is an obvious choice for educational leaders who are
approaching the new standards and assessments as a way to personalize instruction and better
prepare students to be college- and career-ready. This paper illustrates the potential to use ST Math
as a proven blended learning solution with flexibility as a supplement to a traditional curriculum, part of
a dynamic blend, or the core component of an innovative, competency-b ased approach.
MIND is closing the “experience gap” and building a pathway to proficiency for millions of students in
America and worldwide.
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ROADMAP TO THE REPORT:

19,980
students

WestEd Evaluation of MIND Research Institute’s
ST Math Program in California
This study looked at grade-level average California Standards Test (CST) Math scores at all
schools in California having grades that used the ST Math program for the first time in 2010-11,
and compared them to a matched set of other schools in the state that did not use ST Math.
This roadmap points out key findings, report features and references pages from the full report
for more information.

129

schools

Who was included in the study?
This Roadmap focuses on the results found at the 129 California elementary schools that fully
implemented ST Math for the first time during the 2010-11 school year, meaning at least 85%
of the students in that grade were enrolled in the ST Math program and on average completed
at least 50% of the program. Because the intention was to evaluate the impact of ST Math at
schools that were not already high-performing, the study excluded grades in the top 15% of
statewide math performance. The grades using ST Math included more than 19,980 second
through fifth grade students in 209 grades. The demographics were on average 72% low
income, 66% Latino and 6% African American.
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What data was used?
Thanks to implementation of ST Math across all classrooms in each grade, the study used
grade-average 2010 and 2011 California Standards Test (CST) Math scores and proficiency
level percentages reported by the California Department of Education.

What are the main take-aways?
The study found the proportion of students who scored either Proficient or Advanced
(i.e., above the No Child Left Behind requirement) after fully implementing ST Math to be, on
average, 6.38 percentage points higher than students in the comparison grades, a 0.47 effect
size* (p. 12, Exhibit 6). Additionally, the modeling predicted that grades fully implementing
ST Math scored Advanced on the CST math at a rate that was, on average, 5.58 percentage
points higher than in comparison grades that were not provided with ST Math. Here, ST Math’s
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effect size was 0.40.* In a third measurement, the impact of ST Math on scale scores was
evaluated, and the effect size was 0.42,* which means that a school at the 50th percentile
statewide would move up 16 percentile points in statewide ranking after implementing ST Math
for one year.
*These effect sizes are well beyond the federal What Works Clearinghouse (WWC) criteria of
0.25 for “substantively important” effect. Effect size is the difference between the mean values
of two sets of data — one treatment and one control — and is measured in units of standard
deviation. Each of these followed rigorous WWC standards for quasi-experimental match
validity and met the rigorous WWC specifications for statistical significance, per the WWC
Procedures and Standards Handbook, Version 3.
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Did the study look at individual grade levels?
In addition to aggregating results across all grade-levels, second through fifth, the study also looked at individual grade levels and
reported out effect sizes on scale scores ranging from 0.28 to 0.56, at p-values from .001 to .068.

How were the comparison schools chosen?
The comparison grades were randomly selected schools that had not used ST Math prior to or during the 2010-11 school year but were
matched in demographics and prior math performance. Comparison schools were selected from the same districts which were using ST
Math, in order ensure that they were geographically similar to the ST Math schools. Mahalanobis distance matching was used to identify
comparison grades similar in math performance and demographics (p. 6), and the comparison groups’ selection process meets the
rigorous What Works Clearinghouse standards. (Appendix B, p.19).

What kinds of analyses were done for the study?
This report performed Intent-to-Treat (ITT) as well as Treatment-on-Treated (ToT) analyses:
•

ITT, considered a more conservative estimate of impact, looked at differences between all grades that were provided ST Math,
regardless of the extent to which they implemented the program (p. 3).

•

ToT analyses included only grades that implemented ST Math to a minimally adequate level of coverage of math concepts. That is,
at least 85% of students in each grade used the program and covered at least 50% of the material.

Both analysis methods produced consistently favorable and significant results, with the ToT analysis showing as expected, notably
higher effect sizes (p. 8, Exhibit 3; p. 12, Exhibit 6).

What outcomes did the study examine?
•

Grade-level 2011 CST-Math mean scale scores. (0.42 effect size for grades fully implementing ST Math.)

•

The proportion of students in each grade who were Advanced in math. (Effect size 0.40 for grades fully implementing ST Math;
equivalent to ST Math students scoring 5.58 percentage points higher, on average, than students in comparison grades.)

•

The proportion of students in each grade who were either Proficient or Advanced in math. (Effect size 0.47 for grades fully
implementing ST Math; equivalent to ST Math students scoring 6.32 percentage points higher, on average, than students in
comparison grades.)

The full report, titled “Evaluation of the MIND Research Institute’s Spatial-Temporal Math (ST Math) Program in California” (WestEd, October
2014), can be found at http://hubs.ly/y0hm2j0.

Beyond the Report -- Absolute Growth Figures
Growth in math proficiency from baseline (2009-10) for ST Math schools compared to similar schools.

Increase in Percent of Students on California Standards Test

13.8
7.5

8.4

1.3
No ST Math

_ 50%
ST Math >

No ST Math

_ 50%
ST Math >

129 schools

129 schools

129 schools

129 schools

Advanced or Proficient

Advanced
MS-GN-118-150115
Copyright © 2015 MIND Research Institute. All rights reserved.

