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Mathspace Product Deep Dive  

1. Summary 

 
Mathspace is an engaging digital mathematics resource for upper elementary, middle and high school, 
being a whole of curriculum digital math program with content for grades 3 through to Precalculus. 
 
Mathspace is an incorporated company with offices in New York, and staff located around the US, 
providing digital curriculum solutions to districts, schools and educators. Mathspace’s experience 
working with large-scale implementations include the recent award of the contract as the sole digital 
mathematics resource for the Hong Kong Department of Education following an international tender 
process.  
 
Mathspace is the most advanced adaptive math program in the world today. Mathspace is the world’s 
first math program allowing students to show all of their work, for every step of every math question, 
while writing naturally with their finger or stylus on a mobile device. By grading work throughout the 
problem solving process, Mathspace’s StepSmart Technology guides the student through each step of 
the solution with hints, videos, and other valuable math resources. Data is collected as students receive 
feedback at every step of every problem; not just at the final answer. Mathspace gives students 
immediate formative feedback at a more granular level than simple multiple-choice programs, which are 
programmed simply to note right or wrong for the final answer.   
 
All student data is reported to teachers and administrators in intuitive dashboards that facilitate 
differentiated instruction and allow teachers to give focused and timely support to individuals or groups 
of students. Mathspace provides a catalog of professional development workshops, focusing on 
implementing best practices, data interpretation and application along with strategies for differentiating 
instruction. The workshops give teachers insight into how to incorporate Mathspace seamlessly into 
their classroom with fidelity and customized to be in line with the requirements and pedagogy vision for 
each district we work with.     
 
Mathspace also incorporates the world’s smartest adaptive learning engine, driven by more data than 
any other math program.  Mathspace collects data at every step of every question to better support 
personalized learning and student-centered learning pathways; more than any other math program. 
 
Mathspace also incorporates a digital textbook, containing full lessons for 3rd grade through to 
Precalculus program. In addition, the Mathspace digital textbook includes over 8,000 instructional 
videos, project based-learning activities and interactive manipulatives and widgets. Every feature of this 
textbook is designed to deepen conceptual understanding using engaging, multi-modal formats. All of 
these components are integrated into a single, comprehensive digital textbook aligned to multiple 
curricula, including the Common Core State Standards, Virginia SOLs, Texas TEKS, Integrated Math 1,2 
and 3, and other state standards. 
 
Mathspace is compatible on all platforms and devices, including Chromebooks, laptops, desktops, iPads, 
tablets (Android and Windows), iPhones and smartphones (Android). 
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Overview of Vendor’s Products and Services 
 

2. Mathspace’s mission and background 

 

2.1 Background 

 

Mathspace was founded in Sydney, Australia in 2010, and launched its ground-breaking online 
math program in July 2012. Mathspace's technology allows students to receive automated 
feedback at every step of a math problem, identifying whether students have taken correct 
steps to solve the problem, and providing feedback where they make mistakes. Students show 
each step of their math reasoning, and have access to feedback, hints and suggestions at every 
step to help guide them to the final answer, replicating the feedback a teacher would give while 
sitting next to a student. Mathspace’s StepSmart technology checks, grades and verifies each 
step of math work. Mathspace’s focus on the process of solving a math problem, rather than 
just the final result, distinguishes Mathspace from the vast majority of online math programs, 
which are primarily based around correct/incorrect final response and multiple-choice formats.  
 
Mathspace combines its StepSmart technology with handwriting recognition for mobile devices 
(like iPads and smartphones) and a sophisticated adaptive learning engine. Mathspace collects 
data at multiple points within a math question, and uses this data to create a highly 
personalized learning path for each student.  
 
As a whole mathematics curriculum solution, Mathspace includes a comprehensive digital 
textbook, over 8,000 instructional videos, interactive widgets, and project-based learning 
modules to deepen students’ conceptual understanding of mathematics. 
 
For teachers, there are tools to help create assignments, differentiate learning, and monitor 
their students' progress in real time with intuitive dashboards. Mathspace is compatible with all 
devices, including laptops/desktops/Chromebooks through a browser, on tablets 
(iPads/Android/Windows) and iPhones/Android smartphones.  
 
Mathspace has won more than a dozen global education and industry awards for its innovative 
technology, including top awards from ASU GSV, ISTE, the Education Technology Industry 
Network, BETT UK and the Association of American Publishers. Mathspace has an impressive 
list of partners - featuring global leaders in publishing, STEM, data science, and handwriting 
technology - including Pearson, Digital Promise, MyScript, NASA, the London Grid for Learning, 
Geogebra.  
 



  
                                                                               

 

5 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

In 2017, Mathspace won an international tender to provide its digital math program to Hong 
Kong’s Department of Education, as the country’s only digital math curriculum. In April 2017, 
Mathspace partnered with a major Australian bank, Westpac, to provide access to the program 
for free for all Australian students. In December 2017, Fairfax County (Virginia) adopted 
Mathspace as its core curriculum for its high school courses for seven years.  
 
Mathspace's curriculum is aligned to multiple US curricula (including the Common Core State 
Standards for Mathematics, TEKS, Integrated Math 1, 2 and 3) covering grades 3 through to 
Precalculus. For more information, visit www.mathspace.co. This video shows how Mathspace 
works: https://mathspace-1.wistia.com/medias/xz8uid4mq8  

 
In summary, Mathspace includes: 

• Access to over 40,000 fully interactive questions, powered by the world's smartest 
adaptive math engine 

• Full digital textbook, including lessons, interactive widgets, and over 8,000 videos 
• Project-based learning modules, actively engaging students with activities and 

discussions linking mathematical concepts to real world applications 
• Individual accounts for each student, which can be used on multiple devices and 

platforms - so students pick up where they left off 
• Individual teacher accounts with intuitive data reports, classroom management and 

diagnostic tools 
• Comprehensive Professional Development schedule 
• Full technical and product support 
• Access on all devices, as well as desktops, laptops, Chromebooks, iPads/ Android/ 

Windows tablets, and iPhones and Android smartphones 
 
 

 

http://www.mathspace.co/
https://mathspace-1.wistia.com/medias/xz8uid4mq8
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2.2 Mathspace’s Mission 

 

Mathspace has a clear mission statement: 
 

We believe that EVERY student can excel at mathematics with the right help at the right 
time. 
We want to be the right help at the right time for every student. 

 
Our mission statement is a guiding light for decision making at Mathspace. Our mission can be 
broken down into three core components.  
 
“Right help” speaks to the highly personalized nature of Mathspace’s program. Mathspace’s 
StepSmart technology provides individualized feedback at a step-by-step level in each multi-
step math problem – a level unique in the US K-12 digital math landscape. This individualized 
instruction has been designed to replicate the “right help” given by a one-to-one tutor.  
 
“Right time” seeks to give feedback in real-time, as a live tutor would. A typical scenario in a 
modern classroom would see student homework that is either graded, and returned to the 
student within 24-48 hours, graded by exchanging notebooks with a peer, or left ungraded. In 
cases where work is graded, the student “may” receive the “right help”, but Mathspace 
contends that it is not delivered at the “right time”. Our mission is to automate the mechanical 
process of step-by-step grading, to ensure students can all receive real-time, formative 
feedback throughout the reasoning process of learning mathematics. Furthermore, our “Fast 
Track” diagnostic test can determine a student’s incoming proficiency level, to further define 
what help they should receive at that time. 
 
The deeper aspect of the “right time” element of our mission lies in the ability to give students 
the right hint, question and topic to work on, based on their current understanding – that is, to 
keep all student in their zone of proximal development for the majority of their learning time, 
creating a more effective learning environment. Mathspace accomplishes this through a highly 
data-driven approach. The unprecedented amount of data collected by Mathspace – at every 
step of every question – gives Mathspace more information and insight available to personalize 
learning paths for each student, and can do so with accuracy unmatched by other programs. 
Students receive personalized learning on three levels. Firstly, each question allows any number 
of solution paths, with feedback tailored to the strategy chosen by the student. Secondly, the 
next question is personalized based on the student’s response to the prior question. Thirdly, a 
learning pathway, from topic to topic, is created based on all the data gathered.  
 
In short, Mathspace’s “right help at the right time” components of Mathspace’s mission are 
highly focused on ensuring that individual participants spend the time on tasks that they need 
to accomplish their learning goals. Mathspace’s highly sophisticated adaptive learning engine, 



  
                                                                               

 

7 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

driven by more data than any other math program, allows learners to learn at their own pace 
more effectively than programs that simply collect “right/wrong” or “multiple choice” 
responses, and determine learning paths from that limited information. 
 
The third core component of Mathspace’s mission is “for every student”. Mathspace’s core 
belief – that every student can excel at mathematics – speaks clearly to a mission that is 
focused on ensuring access to scalable digital resources for all students that can help them 
overcome any preconceived fears about math. In Australia, Mathspace has partnered with one 
of the country’s largest banks, Westpac, to provide access to our digital textbook for free for all 
Australian students. This means that, whether at home or school, whether in urban, suburban 
or rural settings, students can use Mathspace to review areas they didn’t understand in class 
with our lessons, prepare for an upcoming assessment with our interactive practice problems, 
or work ahead and learn with one of our thousands of instructional videos. Westpac has also 
provided marketing and distribution support, with promotions of Mathspace in bank branches 
and ATMs.  
 
Mathspace works to ensure that the needs of underrepresented groups are met within the 
blended learning classroom environment and as a STEM focused company. Specifically, there 
are a number of eBook features which are designed to meet the learning needs of students 
with disabilities, English Language Learner students, women and minorities. 
 
In addition to the virtual tutoring platform which individualizes mathematics instruction to 
meet the unique learning needs of each student, Mathspace incorporates a multisensory 
approach to instruction through the use of: interactive virtual manipulative widgets (for 
kinesthetic learners), instructional videos accompanying each eBook lesson (for visual or 
auditory learners) – which are closed captioned for hearing impaired students, the ability to 
utilize e-reader and enlargement options on iPads and Chromebook interfaces (to meet the 
needs of visually impaired students). 
 
For English Language Learner Students (ELLs), the Mathspace eBook lessons incorporate direct 
instruction on content specific vocabulary as well as academic language. Defined terms are 
consistently highlighted in green text throughout the e-Book in order to ensure that ELLs are 
focused on vocabulary. In addition, the video feature allows an English Language Learner who 
may have difficulty decoding written text in English the opportunity to hear and simultaneously 
see a problem presented and explained. Videos included in each eBook lesson may be viewed 
numerous times to allow an ELL to ensure that they process the language introduced with the 
new mathematics content. 
 
Mathspace ensures that the eBook contains no images that would promote stereotypes which 
suggest that STEM fields are associated with male non-minority workers – and allow students 
to select avatars for gamification elements which equally represent men, women, and minority 
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participants. These self- selected avatars allow students to associate the success they 
experience – through the use of Mathspace StepSmart technology and other supports – with 
their own success in mathematics; which encourages and supports their participation in STEM 
related fields. 
 
As an organization, Mathspace is aware of the need to promote STEM in underrepresented 
groups and has sponsored round-table discussion panels with experts in STEM fields in order to 
identify specific reasons for this and to solicit ideas for what more the company can do to 
further influence and motivate STEM related engagement among Mathspace student users in 
underrepresented groups.  
 
Internally, Mathspace is an equal opportunity employer, and we actively promote the 
recruitment of women into Mathspace. Over the four years of Mathspace’s incorporation in the 
US, over 90% of staff employed by Mathspace have been female, in roles across senior 
management, sales, marketing, accounts management and curriculum development. 
Approximately 25% of Mathspace’s staff are from underrepresented groups.  
 
In summary, Mathspace is focused on meeting the needs of all students, based on our core 
belief that all students can excel at mathematics with the right help at the right time. Our core 
product individualizes instruction for students more effectively than any other program in the 
K-12 market, based on unmatched data collection, and our product development plans are 
focused on further leveraging this data to even more deeply personalize learning for students. 
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3. Qualifications and experience 

 

Mathspace has experience providing instructional software for large urban districts in the US, 
including the NYC DOE, a school district of over one million students. In 2015, Mathspace was 
awarded a contract for the NYC DOE’s Middle School Math MTAC #R1110, “Personalized Middle 
School Math Program”, serving hundreds of thousands of students. This RFP sought a 
personalized math solution for middle school students, with content covering grades 3-10, to 
help support a goal of moving all students to Algebra I by 8th grade. The MTAC stated:  
 
Middle school students arrive from elementary school with varying degrees of mastery in all subjects. 
Math has been identified as an area of focus: the middle school grades are critically important in 
preparing students for high-school math success and access to college and career paths.  
 
This MTAC solicits a middle school math solution that redesigns how learning happens in the 
classroom to enable true personalization and that have built the capacity to successfully replicate 
those solutions. This solution should combine curriculum, data, and assessment with school leader and 
teacher support to provide a personal path of learning for each student.  
 
The program is to be made available for purchase as a math curriculum solution to any NYCDOE middle 
school wishing to purchase such a solution with little to no major modifications. 

 
The NYC DOE MTAC also had a requirement for Professional Development services to be 
delivered by applicants. Mathspace met all criteria for rigor in its description of its Professional 
Development services. Mathspace is listed as an official vendor with the NYC DOE, on their 
FAMIS list, and as an official vendor with Chicago Public Schools. 
 
In December 2017, Fairfax County (Virginia) adopted Mathspace as its core curriculum for its 
high school courses, a seven year adoption covering over 50,000 students across six grade 
levels.  
 
In addition, Mathspace has experience in adjacent customer segments of over 100,000 
students, both in the US and internationally. This includes: 

• Adoption of Mathspace as the sole digital resource for mathematics by the Hong Kong 
government, after a Government-led international RFP process. For background: Hong 
Kong has mandated for all schools to have wifi for all students by end of 2017, and 
sought instructional software for its 500,000+ students as part of its education 
technology strategy. 

• Implementation of Mathspace for 4.5 million college students, as part of a partnership 
with Pearson, to provide Mathspace’s math technology to Community College students 

• Partnership with a major Australian bank, Westpac, to provide access to Mathspace for 

free for all Australian students (total Australian market is 3.6M students).  



  
                                                                               

 

10 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

4. Mathspace content 

 

4.1  Content: Problem bank  

 

Teachers need a large bank of problems to ensure students receive adequate practice and 
support.  The ability to pull from these problems to create both formative (instruction and 
practice) and summative (tests, quizzes, bell-ringers) assessments is essential to keep the 
continuous loop of instruction and re-assessment that is highly effective in the classroom.  
Teachers do not have the time to create or grade these assessments, so to be most effective 
these assessments must be quickly creatable and require as little time grading as possible. 
 
Mathspace has a library of over 40,000 searchable math questions, which are all algebraically 
randomizable to allow for an essentially unlimited bank of practice questions. The numbers, 
symbols, names, graphs, tables, diagrams, pictures, and other representations in each of these 
question types can be randomized into an unlimited number of different problem iterations. 
This allows teachers to provide multiple practice attempts to students until they show mastery 
of the task or problem, with a problem bank which is effectively unlimited in variety. 
 
Mathspace’s question bank contains a large number of word problems (approximately 20% of 
total questions) and a variety of answer formats, including graphing, probability trees, 
geometric proofs and multi-select formats. Students can also explain their mathematical 
reasoning in written form to their teacher for any problem, via a “Feedback” button located on 
each problem solving page, allowing students to construct mathematical arguments in their 
problem solving.  
 
Mathspace organizes the bank of questions by curriculum, topic, and subtopic, so that they are 
easily searchable.  Teachers are not limited to questions from their sole course/curriculum, but 
can access any content from within the entire Mathspace curriculum. 
 
Teachers will be able to save time and differentiate instruction by utilizing the Fast-Track for 
pre-diagnostic or Adaptive Task for formative assessment in a specific topic or subtopic.  
Teachers will be able to create summative assessments quickly by turning off the hints and 
videos for problems and assigning a Custom Task. Teachers will even have the option of keeping 
the assignment open for a certain window of time, such as the duration of class.  
 
The screenshot below shows the Custom Task creation template for teachers. It allows teachers 
to simply drag and drop questions of their choosing from the Mathspace bank to the digital 
assignment, on the right hand side.  
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With each task, Mathspace grades every line of student work, offers hints at every step (if the 
teacher allows), and provides a detailed report for the teacher, student, and parent to see.   
 
Teachers will be able to spend far less time creating and grading assignments, and as a result 
will spend their time analyzing class data.  From the reports Mathspace provides, teachers can 
see skills that need group re-teaching – see further below in the “Teacher tools” section.  
 
Below are screenshots demonstrating the variety of Mathspace’s questions, including: 

• Word problems connected to real world scenarios 

• Graphing: parabola 

• Graphing: hyperbola 

• Probability: Constructing a probability tree 

• Geometric proof: Acceptance of multiple problem solving strategies 
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Below: Word problems emphasizing real-world problem solving 
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Screenshot: Graphing a parabola in Mathspace, using built-in graphing tools  
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Screenshot: Graphing a hyperbola in Mathspace, using built-in graphing tools  
 
Note: Students can manipulate the asymptotes, by grabbing the central dot with their mouse 
or finger (on a mobile device) 
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Screenshot: Constructing a probability tree.  
Note in this example that the student made a mistake at their first attempt. 
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Screenshot: Geometric proof – note that in each example, a different problem solving 
approach is taken, and accepted by the program 
 

 

 

 
 



  
                                                                               

 

18 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

4.2 Content: Lessons and digital textbook 

 

Mathspace has a full digital textbook for grades 3, 4, 5, 6, 7, 8, Algebra I, Geometry, Algebra II, 
Precalculus, covering middle school grades 6-Algebra I as required by this RFP. All content is 
aligned to Common Core State Standards, and will be aligned to specific District standards upon 
completion of the RFP process. Note: Mathspace is aligned to over 200 curricula around the 
world, so we can quickly align to any customized standards.  
 
More broadly, Mathspace covers grades 3 through to Precalculus. Teachers with Mathspace 
accounts have access to all of this multi-grade content within Mathspace to allow their students 
at all levels to access content at the appropriate level. As Mathspace continues to add more  
(Calculus due in 2018), all users benefit from automatic product upgrades, and will have access 
to this new content upon release. 
 
Mathspace contains over 40,000 questions, which are all algebraically randomizable. This 
means that students effectively have an unlimited question bank for practice. In addition, more 
than 20% of Mathspace’s questions are word problems. 
 
Mathspace’s digital textbook can be used for group instruction by teachers as well as for 
student-driven learning.  Student can access all of Mathspace’s multi-grade content to choose 
topics and concepts to work on independently, to review previous lessons, or to read materials 
ahead of time in a flipped classroom context.  
 
Mathspace’s lessons also contain worked example problems, so students can work through 
sample problems step by step within the program, then have the option to choose to complete 
these problems in an interactive format. 
 
Some example screenshots of the lessons are below. 
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6th grade textbook – contents page 
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8th grade: Perimeter of a circle lesson 
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8th grade: Perimeter of a circle lesson – Worked examples 
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8th grade: Perimeter of a circle lesson – Question sets for independent practice 
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Algebra I textbook – Contents page 
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Algebra I textbook – Quadratics > Completing the Square (with video and virtual manipulatives) 
 

 

 
 

Screencast videos support the lessons 

and systematically walk students 

through the solutions.  
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Students can visually represent 

changing the variables.  
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4.3  Content: Videos 

 

Mathspace’s digital textbook contains over 8,000 instructional videos. Videos focus on 
conceptual understanding of mathematical problems, giving students and introduction to 
various approaches in solving a problem along with identifying multiple problem solving 
strategies. This allows students to place the problem in a wider mathematical context, before 
solving the problem itself. Mathspace’s videos are available within the eBook+, and also on 
demand within the student workbook interface. 
 

4.4  Content: Virtual manipulatives and interactive widgets 

 

Mathspace’s digital textbook contains hundreds of interactive GeoGebra widgets that are 
strategically designed and placed in the digital textbook to deepen students’ conceptual 
understanding of math concepts. The virtual manipulatives provide an interactive, multi-modal 
way for teachers to demonstrate underlying mathematics concepts, and allow students to 
make mathematical connections. 
 
These digital manipulatives also allow teachers to guide students through peer-to-peer 
discussions while deploying these widgets. For example, teachers can have students work in 
pairs, discuss the insights they are gaining from playing with the widget, then have students 
report back on their findings. In so doing, the widgets are an avenue to promote mathematical 
discourse within a classroom. 
 
In screenshots that follow, we show examples of a 6th grade “Adding and Subtracting Fractions” 
widget, and an Algebra I “Completing the Square” widget, both embedded within the lesson. 
 
Below is an example of a 6th grade “Nets of Solids” interactive manipulative, broken into three 
panels as though a student were interacting with the widget. 
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Notice that the prisms are 

unfolded/folded as the student 

moves the Zoom and Open/Closed 

points.  



  
                                                                               

 

28 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

6th grade textbook – Adding and Subtracting Fractions lesson (with manipulative) 
 

 

 
 

Students are able to change the 

numerators and denominators and see a 

representation of the fractions in the red 

and blue circles. 

 

 

Students can slide the circles on top of 

each other to demonstrate 

adding/subtracting like and unlike 

denominators.  
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Algebra I textbook – Quadratics > Completing the Square (with virtual manipulative) 
 

 
 

 

Students can visually represent 

changing the components within 

a quadratic equation by moving 

the red and blue toggles.  
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4.5  Content: Investigations - Project-based learning and real-world applications 

 

Mathspace’s project-based learning modules (“Investigations”) provide students a way to 
connect math concepts with real-world applications through activities and classroom 
discussions.  
 
These open-ended response and experiential activities allow students to deepen their 
understanding of the concepts behind the mathematics. They range from peer-to-peer 
discussions guided by the teacher, to hands-on activities, to more involved multi-lesson 
projects, like building rockets and catapults.  
 
These activities provide an additional level of rigor to Mathspace’s digital curriculum. 
Investigations provide activities that allow students to synthesize knowledge and create new 
things using that knowledge, enabling mathematical discourse among students, and increasing 
the relevance of math content for students by connecting the content to applications of the 
mathematics. 
 
Some examples of Mathspace Investigations are presented below. 
 
Investigation: 6th grade > Whole numbers > Estimation and Rounding 
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Investigation: 6th grade > Percentages 
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Investigation: 8th grade > Functions 
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Screenshot: Investigation where students build a rocket to explore parabolic motion with a 
real-world activity. Note – technology is used to show how to build and launch the rocket in a 
demo video 
 
 

 
 

4.6  Content: NASA Space Math 

 

Mathspace connects math with STEM, via our partnership with NASA Space Math.  
NASA Space Math introduces students to the use of mathematics in today's scientific 
discoveries. Through press releases and real data from NASA space missions, it explores how 
many kinds of mathematics skills come together in exploring the universe.  
 
Mathspace has partnered with NASA Space Math to produce digital content using NASA’s 
unparalleled resources. This content will link space with STEM concepts in open-ended, 
exploratory modules of project-based learning and conceptual discussions (for example, 
modules on the math behind black holes, math required on NASA missions, etc). There is no 
more trusted name in STEM than NASA, and Mathspace’s partnership will allow students to be 
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inspired in STEM through authentic learning modules, to further engage and motivate students 
by making connections to real-world scenarios. 
 
The modules of Space Math that will be included within Mathspace include: 
 

• Black Hole Math  
• Space Math I 
• Space Math II 
• Space Math III 
• Space Math IV 
• Space Math V 
• Space Math VI 
• Adventures in Space Science Mathematics 
• Algebra 2 With Space Science Applications 
• Astrobiology Math 
• Earth Math 
• Electromagnetic Math 
• Exploring Planetary Moons 
• Exploring Stars in the Milky Way 
• Exploring the Lunar Surface 
• Exploring the Milky Way 
• Image Scale Math 
• Lunar Math 
• Magnetic Math 
• Mars Math 
• Radiation Math 
• Remote Sensing Math 
• Solar Math 
• Space Weather Math 
• Transit Math 
• Year of the Solar System -- Real-World Math 

 
Below are a few of the problems available within this module: 
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5. Student tools 

5.1  Student tools: StepSmart technology and Digital Workbook 

 
Mathspace’s StepSmart technology checks, verifies and grades student mathematical reasoning 
at every step of a math problem, giving students immediate, formative feedback throughout 
the problem solving process. Students submit each step of their math reasoning in the 
Mathspace student interface, using handwriting recognition (on mobile devices) or an intuitive 
equation editor type-face input on browsers. They receive immediate feedback at each step on 
whether their step is correct or incorrect. This allows Mathspace to intervene at the point of 
misconception, right when students make mistakes in the flow of problem solving, and guide 
them back on track with feedback, hints, videos, suggestions and scaffolded support. This 
means Mathspace can provide the right help at the right time, rather than having students 
struggle to determine, at the end of attempting to solve the question, why their final response 
was correct or incorrect. The depth of this formative feedback at the sub-question level 
replicates the powerful learning environment of one-on-one tutoring – at scale, for every 
student in a class – more closely than any other program.  
 
Pedagogically, Mathspace far surpasses programs that are based around multiple-choice 
formats, or simply ask for the final solution. Mathspace emphasizes the problem solving 
process, identifying whether students have taken correct steps to solve the problem, and 
providing feedback where they have not. Every student’s needs are met receiving feedback at 
every step of the way, just as if a teacher were by their side.  
 
Mathspace is unique not only in allowing students to show every step of their math work and 
giving feedback at each step, but also allows students to solve problems using any 
mathematical approach. Whereas 30 students in a class could use 30 different ways to solve the 
same problem, provided that the process is valid, the program would accept all methods with 
individualized feedback for each student using each problem solving strategy.   
 
The screenshot examples that follow illustrate the use of Mathspace StepSmart technology for 
mathematics topics. Firstly, notice that, as illustrated in the “Algebra 1 – Three Step Equations 
example” that follows, students may use multiple approaches to solving the same problem and 
that Mathspace StepSmart technology provides them with feedback at each step, regardless of 
the strategy they are using to solve the problem.  In the Algebra 1 – Three Step Equations 
example, you are able to view two student work samples side-by-side which demonstrate that 
the student written response to the problem is captured at every step and that different 
feedback is given based on the different approach that each student used to complete the 
problem.   
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For all examples of the StepSmart technology, a yellow check mark to the left of a line of 
student work indicates that the student performed that step in the problem correctly.  The blue 
question mark to the left of the work indicates that the student requested a hint.  Inside the 
blue textbox, you are able to view the feedback that the student received in response to their 
requested hint.  Notice that the type of hints offered provide students with guidance and 
support, but they do not give away what the student should do as their next step.  It is this type 
of feedback that serves to help students develop the ability to persevere in the problem solving 
process.  When a student arrives at a correct answer to the problem, the green checkmark to 
the left of the student response indicates that they have provided the correct answer. 
 
These screenshots demonstrate how Mathspace’s technology, uniquely among digital math 
programs, encourages multiple representations of problem solving for all questions, and tailors 
feedback that is individualized to each student and their chosen problem solving approach. 
 
Note: while the scope of this RFP is for grades 6-8 and Algebra I, Section 1.0 states that the 
intent of the curricular pilots is to “use learnings from pilot implementation to assess viability at 
other levels, and in other contents.” As such, we have included some content from Geometry, 
Algebra II and PreCalculus courses. 
 

 
Screenshot: Algebra 1 - Mathematical Problem Solving  
Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 
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Screenshot: 6th Grade – Mathematical Problem Solving  
Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 
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Screenshot: High School Geometry (geometric proof) – Mathematical Problem Solving 

Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 
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Screenshot: High School Algebra 2 - Mathematical Problem Solving  
Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 
 (hints provided for taking the square root or factoring, tailored to the student’s specific step) 
 

 
  



  
                                                                               

 

42 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

Screenshot: Pre-Calculus  
Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 
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5.2  Student tools: Handwriting recognition 

 

Mathspace combines its StepSmart technology with handwriting recognition for mobile devices 
and a sophisticated adaptive learning engine. For students on mobile devices (iPads, tablets, 
iPhones, Android smartphones), they can simply write with their finger or stylus, and 
Mathspace digitizes their written input creating a seamless pencil and paper experience, which  
is especially valuable for Special Education students. 
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5.3  Student tools: Equation editor  

 

Mathspace has an intuitive equation editor for mathematical input on keyboard-based devices, 
like using laptops, Chromebooks or desktops. The interface aims to reduce cognitive overload: 
rather than providing a full scientific calculator, Mathspace limits the mathematical symbols to 
only those which are necessary. This allows students to focus on completing mathematics, 
rather than expend extraneous focus on figuring out the interface. There are also keyboard 
shortcuts for the mathematical symbols that students can use, instead of clicking buttons 
within the equation editor. 
 
Notice in the screenshots below that the equation editor is deliberately concise. The goal is to 
give students access to only enough mathematical symbols to solve a given problem. This 
means that the equation editor is contextual to different problems. In the first question, the 
equation editor inputs are limited to those necessary to solve the problem. In the second 
question, a geometric proof, there are additional keys that give access to geometric symbols to 
solve the problem, like angles, triangles, and parallel symbols. 
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Transferability issues are thus mitigated in usage of Mathspace. If formal assessments are taken 

online with laptops, then Mathspace’s equation editor interface provides practice in this 

format. On the other hand, if assessments are taken with pencil and paper, Mathspace’s 

handwriting recognition provides a seamless transition to that environment. In both cases, the 

ability for students to receive immediate, formative, step-by-step feedback throughout the 

problem solving process provides rigor that equips students with a deeper conceptual 

understanding of the mathematics that they are learning.  

 

5.4  Student tools: Independent learning and progress monitoring 

 

Many teachers have praised Mathspace for giving students access to a huge variety and depth 
of resources to allow them to drive their own learning. Some of these features include: 
 

• Full access to a digital textbook, across multiple grade levels – so that students 
aren’t simply confined to working on content within their current grade level 

• Access to virtual manipulatives and widgets that allow exploration of concepts 
underpinning math skills, at any time that a student wishes 

• Over 8,000 instructional videos, that students use when they are stuck with 
concepts or problems, or when they want to move forward in learning new concepts 

• Access to all math concepts to begin adaptive assignments of their choosing, which 
provides peace of mind for teachers, no longer worried that students may be bored 
once they have completed all the work that has been assigned by them 

• Access to “Fast Track” diagnostic tests, to determine their own understanding, prior 
to attempting a module of work, and allowing Mathspace’s recommendation engine 
to place and recommend a pathway for the studeny 

• Extension problems, in partnership with NASA Space Math, connecting math to data 
collected by NASA and on NASA missions, allowing students to learn about space 
concepts and solve math problems related to those areas 

 

These tools provide students with the ability to independently move at their own pace, helping 
to build self-efficacy and confidence in math for students at all levels. This is particularly useful 
in classes of differing skill levels to allow advanced students the latitude to direct their own 
learning in modules that may be beyond the curriculum used in their current class, without 
adding additional workload onto a teacher.  
 
The screenshots below show where students can access topics and subtopics (here, “Equations” 
within the “CCSS Algebra I” curriculum) on their own for independent work (including 
undertaking a “Fast Track” diagnostic test independently), monitor their progress, then access 
the digital lesson and worked example to teach themselves new content areas using 
Mathspace’s resources.  
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Screenshot: Accessing the “Topics” page as a student, to choose to work independently 
and monitor progress 

 

• The left hand side shows different topics within the curriculum (CCSS HS Algebra I) 
o For each topic, you can see the student’s mastery level for that topic. For 

example, 25% of the “Radicals” topic has been mastered 

• On the right hand side, students can see the individual standards that are available to 
work on independently, and can choose any of these to begin working.  

o The orange “Fast Track” is a diagnostic test to assess understanding of the topic  
o A green “Fast Forward” symbol shows demonstrated prior understanding 
o Green checks show where students have mastered a concept 
o The “book” icon gives students access to the Mathspace eBook – a digital lesson 

where students can learn about the skill or standard prior to working through 
problem sets 
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Screenshot: Accessing the Lesson as an independent learner, prior to beginning an 
adaptive task 
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Screenshot: Example of a multi-step problem, laid out within the eBook digital lesson 
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5.5  Student tools: Student engagement features and gamification 

 

Mathspace builds and maintains student engagement through: 

• A highly interactive student workbook interface, providing feedback at every step of the 
problem solving process, and noting  correct steps with positive reinforcement 

• Gamification via points, badges and a weekly and all-time leaderboard 

• A daily growth mindset quote to encourage perseverance and grit 

• Building connections to the real world, using Investigations and NASA Space Math 

• Access for students to work independently, direct their own learning and see their own 
progress 

 
Screenshot: Student dashboard, with gamification elements, like points, badges, a weekly 
leaderboard, and a daily growth mindset quote, to encourage students to be more self-
directed in their learning 
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6. Teacher tools  

 

6.1  Teacher tools: Task types – Custom, Adaptive, Diagnostic tests 

 

Mathspace allows teachers to create three types of assignments to assign to students: 
“Custom” tasks, “Adaptive” tasks, and “Fast Track” diagnostic tests.  
 
Firstly, teachers can create formative assessments (“Custom tasks”) to conduct in-progress 
evaluations. Teachers simply choose questions from Mathspace’s library of 40,000 questions 
and create their own digital worksheets, which are automatically pushed out to students. 
Custom tasks are graded automatically. In grading each student’s work at a sub-question level, 
Mathspace can recognize whether to award full vs. partial vs. no credit for each question, giving 
even more insight into the depth of a student’s understanding or misconception. 
 
In creating a “Custom” task, teachers have the ability to determine start and due dates, can give 
a grace period for extra time “Expiry date”, and can assign the task to an individual student, a 
group within the class, or the whole class. Other features include: 

• Randomizing question values: Teachers can choose for each student can have the same 
question with the same numerical values, or to randomize using the “Question 
variation” feature, thus giving each student different numbers, to prevent copying and 
promote collaborative problem solving 

• Summative assessment: Teacher can choose to turn off videos and hints to create a 
summative assessment 

• Drag and drop questions: Teachers simply drag and drop questions from Mathspace’s 
bank to the task palette on the right hand side 

• Assigning multiple questions for practice: If teachers drag the same problem template 
multiple times into the task, Mathspace will randomize the numbers. This means 
students can have practice on the same problem type multiple times within a task, with 
different numbers 

• “Mix and match” custom tasks : Teachers can mix and match questions from different 
standards, topics and curricula. This gives the teacher maximum flexibility in designing 
custom tasks, for summative assessments, end of unit topic test or spiral review 

• Lesson preview: Preview the Mathspace eBook lesson attached to each standard 

• Question preview: Preview questions from the student perspective 

• Link to Curriculum: See which curriculum standard is linked to each set of questions via 
the “Outcomes” tab 

 
The screenshots below show the Custom task creation template for teachers. 
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Secondly, teachers can assign an “Adaptive task” based on a single concept or skill. Teachers 
simply choose a single concept or skill, decide on a target “mastery” level between 0-100, and 
then Mathspace will then guide each student individually through that concept at their own 
pace. Mathspace will accelerating students who are quickly mastering concepts to higher levels 
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of rigor more quickly, and providing more practice at lower levels of rigor for students who 
require support.  
 
Thirdly, Mathspace provides diagnostic pre-tests, so teachers can quickly diagnose when 
students are ready to move ahead, or have gaps in their learning 
 
Mathspace monitors and assesses the student’s step-by-step progress to the solution and 
allows for innovative flexible grading: full, partial, or no credit. This means that the teacher’s 
workload evolves from time consuming grading to one of data interpretation for planning 
differentiated lesson plans for individuals and groups of students.  
 
These features allow teachers to have access to tools that can help a variety of learners and 
learning styles. Mathspace can help with spiral review and assessment via custom tasks, 
remediation and independent learning via adaptive tasks, and diagnosis of student gaps via 
“Fast Track” diagnostic tests.  
 
 

6.2  Teacher tools: Reporting and task results dashboards 

 

Reporting tools 
 
Mathspace collects more data than any other program at every step of every question and 
organizes it in intuitive dashboards for teachers and administrators. With Mathspace’s data 
capabilities and dashboards, teachers and administrators can see at the highest level which 
students are proficient, and which need remediation.  At the most detailed level, teachers can 
see the exact step within a problem where a student made a mistake or had a misconception. 
No other math program in the market has this breadth and depth of data. 
 
Teachers have access to a huge amount of data in real-time, down to each individual step. 
Teachers using Mathspace find their roles change: not only do they no longer grade work, but 
their role changes into one of data interpretation. Mathspace’s diagnostic tools pinpoint where 
individual students or the whole class is struggling with concepts. Teachers can then plan 
differentiated lesson plans for groups of students at different ability levels. Teachers can either 
let Mathspace's adaptive algorithm choose the right questions for students, or create their own 
digital worksheet from our bank of 40,000 questions.  
 

“Fast Track” diagnostic test reporting  
 
On the “Fast Track” task dashboard, teachers can see which concepts their students have 
shown understanding in after completing a diagnostic test. This gives teachers insight at the 
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outset of a module of work to plan to differentiate their instruction for different groups and 
tailor their sequence for the entire class. 
 
The screenshot below shows diagnostic results for a “Whole Numbers” Pre-Test. Teachers can 
see a “Fast Forward” symbol for concepts where students have demonstrated some 
understanding via the “Fast Track” pre-test, and gaps where students do not appear to have 
understanding. 

 
 
 
Custom task reporting  
 
Teachers have their own dashboard where they can see at a glance how the entire class is 
progressing on a Custom task. With each refresh, students' results fill up the grid in the form of 
a green check, a yellow check (partial credit), or an x, depending on how the students have 
been able to answer each question. 
 
From the dashboard, teachers click through to an individual student's scorecard to view every 
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step of their progress through a particular problem. Teachers see data in real-time, down to 
each individual step. Mathspace collects data from every step of every problem and from every 
student, then it provides appropriate reports to teachers to best monitor and evaluate the data 
to drive and adjust instruction. This means they can pinpoint areas of misconception within the 
problem solving process; a huge difference compared to multiple-choice assessments that 
simply tell the teacher the final result.  
 
No other program allows teachers this level of depth in data. In real-time teachers see every 
step a student writes.  Teachers can pinpoint the exact point within the problem solving process 
where a student struggled. 
 
Below is a screenshot, showing the results from a Custom task. From this dashboard, a teacher 
can see: 

• Student names and time on task 

• Color-coded grade and progress 

• Results by question – full, partial and no credit 

• [Inset] By clicking on any question, a teacher can drill down to each step that a student 
wrote for the question, including where the student made mistakes, asked for hints and 
watched videos 

 
 

 
 
The teacher dashboard also shows an item analysis, with the participation rate and average 
results for each question of an assignment. This helps teachers pinpoint any areas where the 
class, as a whole, may be struggling. 
 
This makes Mathspace a great tool for pre-assessment. Teachers simply assign some class work 
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at the beginning of a topic, and Mathspace helps them decide which parts of the topic will need 
the most focus. 
 
Screenshot below: Custom task item analysis, showing participation rate and average result 
for each question assigned 
 

 
 
 
 
 
Adaptive task reporting  
 
On the Adaptive task dashboard, teachers can see how their students are progressing at their 
own pace for a given skill. The screenshot below shows the reporting for an adaptive task 
where a teacher can see: 

• Mastery target set for this assignment 

• Student names and time on task  

• Number of questions completed 

• Mastery level (Scale between 0-100, where 75 = “proficient” and 100=”mastery”) 

• The ability to drill down to steps within a question (“More detail” icon) 
 
Note how different students reached the mastery of 100 in varying times and taking different 
numbers of questions. This indicates the adaptive nature of the task allowing student to 
progress at their own pace, with the program varying the rigor as students demonstrate their 
understanding. For example, Betty reached mastery in 7 questions, while Daniel took 40 
questions to reach the same mastery level. 
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In summary: No other program allows as much insight for teachers into how their students are 
thinking and learning, down to the sub-question level. Mathspace’s diagnostic tools pinpoint 
where individual students are struggling, as well as concepts for which the whole class may 
need attention. Mathspace allows teachers to create assessments and tasks of their own to 
target those weaknesses. This creates a truly “data-driven classroom”. 
 

 

6.3  Teacher tools: Mastery-based reporting 

 

Mathspace tracks the proficiency progress of each student using a mastery matrix. As each skill 
is approached, attempted, and completed, the corresponding score on the progress matrix 
changes. Teachers can monitor each student's progress and identify any learning areas that 
need greater focus. And students can keep track of where they are up to and work to fill in all 
the gaps. 
 
The screenshot below is a snapshot of the mastery levels for a sixth grade class for the topic of 
“Whole Numbers and Number Theory”.  
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Screenshot: Mastery dashboard for CCSS 6th grade for Whole Numbers and Number Theory 
 
The mastery dashboard shows teachers: 

• The curriculum (“US Common Core 6”) and Topic (“Whole Numbers and Number 
Theory”) 

• Each standard within the topic (visible when hovering mouse over blue numbers in top 
row)  

• Class average mastery for each of these standards 

• Student names and color-coded mastery for each standard (75 = “proficient”, 100= 
“mastery”) 

• “Fast forward” symbols where students have shown understanding in a diagnostic test 
(see “Amiya Student” and “Hildegarde Student”) 

• “Clock” symbols where the teacher has assigned the class an Adaptive task on that 
particular standard (see standards 11 and 12) 

• A “red flag” symbol where students have reached a point in an Adaptive task where 
they have “hit a wall” in their progress, noting a point where teacher intervention would 
have the highest impact. Note that different students “hit a wall” in their progress at 
different points in the mastery spectrum between 0 and 100 

• “Show improvement” allows teachers to filter mastery progress by time period (e.g. 
today, yesterday, last week, last month) 

• Clicking on any standard number (the drop down, next to the blue standard numbers) 
allows teachers to assign a task with a single click. Thus teachers can use the mastery 
page to identify skill gaps, then immediately assign tasks to fill those gaps 
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This data is collected and stored over time, for as long as students are using Mathspace. This 
means that a student’s mastery data follows them from grade to grade, and from school to 
school – effectively creating a longitudinal “math learning portfolio” for every student, and 
providing future teachers with multiple years worth of prior mastery data for every student 
who has used Mathspace in the years prior to entering their class.  
 

6.4  Teacher tools: Differentiation and classroom management  

 

Teachers can easily manage their classroom in Mathspace, including the ability to: 

• Create classes or class groups, for simple, real-time differentiation in instruction 

• Access multiple grade levels of curricula, allowing the flexibility to create tasks at lower 
levels for students requiring remediation, of enrichment for students needing more 
challenging content 

• Add, remove and switch students between classes 

• Save tasks created in a folder for future use, and share these tasks with colleagues for 
teacher collaboration 

• Preview questions from multiple curricula, from the teacher side and student side 
 

6.5  Teacher tools: Flexible sequencing 

 

Teachers need flexibility in sequencing curriculum content.  Flexibility means that teachers can 
assign and instruct content in a variety of orders, based on the needs of the students in the 
classroom.  Just because topic A appears before topic B in the standards for a given grade, it 
does not necessarily mean that topic A must be taught before topic B. A teacher might prefer to 
teach topic B before topic A, or might choose to highlight connections by teaching topic A and 
topic B at the same time. Or, a teacher might prefer to teach a topic of his or her own choosing 
that leads, as a byproduct, to students reaching the standards for topics A and B. 
 

Mathspace allows teachers to completely customize the sequence in which they teach content. 
Our tools allow for flexible creation of digital tasks to push out to students, as well as the 
control over which content their class works on, and even the ability to differentiate, that is, 
controlling which students work on which content.  
 

The screenshots below display the Mathspace teacher interfaces for task creation, choosing 
topics and subtopics to address, and the resulting e-planner calendar – which allows for 
complete customization of order of presentation of content by teachers. This task creation 
palette gives teachers the freedom to: 

• Select questions of their choosing from a particular subtopic or standard 

• Sequence those questions in their desired order 
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• Mix and match questions from a particular subtopic with questions from another 
subtopic, another topic, or even another curriculum, to create a review of their own 
creation 

• Assign those questions to their whole class, or assign them to individuals or pre-
determined class groups, allowing for differentiation  
 

 
The screen images below depict two different possible scenarios that 6th grade teachers could 
use to teach Ratios and Rates, Fractions, Decimals, and Percentages. In the first picture, the 
teacher has chosen to cover each topic in sequence, covering fractions before this unit on ratios 
and rates.  In the second picture, the teacher has chosen to highlight the connections among 
the topics by teaching them simultaneously.  The flexibility of the teacher planner page that 
Mathspace will provide will allow teachers to create their own stories for sequencing a 
curriculum throughout the year. 
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7. Adaptive learning engine 

 

What is adaptive learning? 
 
Many math programs claim to be adaptive, but what does that mean? We have attempted to 
clarify what adaptivity means in Mathspace, and demonstrate why Mathspace’s adaptive 
learning capability is significantly more advanced than other math programs. 
 
Data: More quality and quantity 
 
Mathspace has the world's smartest adaptive engine for math. The main driver: Mathspace 
collects more data than any other program – at every intermediate step of each question. Not 
only does Mathspace collect a larger quantity of data, but the high quality of the data provides 
Mathspace with a deeper understanding of each student’s problem solving strategies – and 
errors – in solving every multi-step math problem. Mathspace has insights into the precise steps 
within a problem where students made mistakes or have misconceptions – something which a 
multiple-choice program has no insight into. 
 
The power of this data means that the program can guide a student, question by question, in a 
more fine-tuned path. For example, Mathspace can differentiate between a student who gets a 
question completely correct, vs. partial credit, vs. completely wrong, and give three different 
paths, for a truly personalized path for each student.  
 
Adaptive learning: Personalized and Adaptive on Three Levels 
 
Mathspace is adaptive on three levels; within each question, from one question to the next, 
and from topic to topic. 
 
Firstly, adaptivity within a question. Students get feedback at every step of each question. No 
other program provides the level of feedback like Mathspace. This is substantial compared with 
multiple-choice or single input response. The feedback at each step allows students who make 
mistakes to use hints giving them suggestions to get back on track. It is like students having a 
teacher by their side every step of the way.  
 
Students are thus able to not only get feedback at each step, but to solve problems in multiple 
ways. The program adapts to each student's own problem solving strategy. Mathspace 
recognizes multiple ways to solve a problem and adjusts the feedback and hints according to 
the problem-solving path the student has chosen. 
 
If students get steps incorrect, the program flags the mistake immediately so the student can 
try again, and they have access to hints, suggestions, videos and lessons to get them back on 
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track. The difference with Mathspace’s hints, compared with other programs, is that they are 
specifically tailored to the step that the student is on. They are not simply a generic hint for the 
entire problem. These adaptive, scaffolded hints increase engagement for learners. In allowing 
multiple problem solving approaches, and tailoring feedback and hints regardless of the 
solution path chosen by a student, Mathspace has a level of adaptivity that no other digital 
math program in the market provides. 
 
Secondly, adaptivity from question to question. Mathspace collects data within each question, 
and uses it to create individualized learning paths for every student. The program tailors the 
next question according to the demonstrated understanding from previous questions. This 
means that the program can identify gaps in students who are not prepared for grade level 
math content, then remediates by giving them content to build the prerequisite skills for 
advanced mathematics. By using greater insight into a student’s understanding based on the 
steps of their prior question, Mathspace’s pathways from question to question are more 
granular – just like a television with more pixels gives a sharper view, Mathspace uses its in-
depth data to provide a more personalized path through the curriculum. 
 
No other math program collects data at intermediate steps of math questions, so Mathspace 
knows more about a student's math ability, and chooses the best next question for students. 
 
Thirdly, adaptivity from topic to topic.  Mathspace curriculum specialists have analyzed every 
single mathematical topic and sub-topic to identify its direct prerequisites. From this, we have 
built a complex web of interlinked mathematical concepts, called the “Knowledge Graph”, 
linking our entire suite of problem sets.  
 
This is a mapping of all mathematical concepts in mathematics, linking concepts to each other 
dependent on what knowledge is required to advance. For example, we know that, before 
learning “Subtracting Single Common Denominator Fractions”, a student must first learn 
“Adding Single Common Denominator Fractions”, and so on. This builds into a huge, interlinked 
concept web, showing the pre-requisite knowledge required before moving from one concept 
to the next. This “Knowledge Graph” is the underlying super-structure that powers Mathspace’s 
adaptive engine. 
 
 Our adaptive exercises use this knowledge graph to help fill in any gaps and to provide a clear 
and logical progression through the topics. Below is a small portion of the Knowledge Graph. 
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Screenshot: Mathspace Knowledge Graph 
 

 
 
Each node, above, is a mathematical concept, linked to pre-requisite knowledge, and its logical  
progression to the next mathematical concept to be learned. The colors represent different 
topics within mathematics. While the sample above simply shows the inter-relationship 
between ~10 topics at grade 5-6 level, Mathspace has linked concepts in the Knowledge Graph 
from 3rd grade all the way through to early Calculus, allowing the adaptive engine to connect 
concepts in a pre-requisite map from elementary all the way through to middle and high school 
math.  
 
To take advantage of the full power of our inter-connected knowledge graph, teachers can 
assign an adaptive exercise for a student on any given sub-topic or standard. 

 
As the students work through the exercise and get the right answers, the questions become 
progressively more difficult. Once they've shown that they have a good grasp of the concept, 
they can move on to the next exercise, one step along the graph. 
 
If on the other hand, a student is struggling and they have used a lot of hints to get them 
through a couple of questions Mathspace will pause the student, and give them the option to 
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try a previous exercise to strengthen any prerequisites required for that topic. For example, if a 
student is struggling with adding fractions with unlike denominators Mathspace will first make 
sure they are first proficient with 'Equivalent Fractions' and 'Adding Fractions with Like 
Denominators'. In short, Mathspace’s recommendation engine can: 

• Identify the point at which students are struggling in a standard 

• Determine whether the student has mastered the pre-requisite skills for that standard 

• Recommend the student return to master a pre-requisite concept before moving on 
 
This helps students stay in their zone of proximal development, so that they are not frustrated, 
and have the pre-requisite skills and understanding to move on to new content. Thus 
Mathspace can adapt to students on a “topic to topic” level, using the logical sequence of the 
Knowledge Graph. 
 
With these built-in intelligences, Mathspace can cater to students at any level and any ability. 
Most impressively, the data follows the student from the first time they log into Mathspace. 
This longitudinal data collection means that students who begin using Mathspace in 3rd grade 
can reach Algebra II in 11th grade with eight years of data, following them from school to 
school, and available for their teacher to immediately identify gaps in their knowledge. 
Mathspace will also be able to personalize their learning, based on this data, at every step of 
the way. 
 
In summary: Mathspace collects data at three different levels: 1. Step by step within the 
question. 2. Question to Question. 3. Topic to Topic.  Simply because Mathspace collects more 
data than any other program and feeds this into a highly structured “Knowledge Graph”, 
Mathspace is more adaptive and personalized than any other program. 
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8. Research base 

 

Mathspace has participated in two studies conducted by independent researchers, neither of 
which were funded by Mathspace. The first was conducted by the Silicon Valley Education 
Foundation, in a short cycle evaluation of Mathspace in three Middle Schools in Silicon Valley. 
The second was conducted by Digital Promise, in a six month evaluation of Mathspace across 
five districts across the US.  
 
Both of the studies showed positive correlations between Mathspace usage and building 
understanding and skills in Common Core State Standards.  
 
 
 
 
Silicon Valley Education Foundation study 
 
In 2014, Mathspace was chosen to be part of an efficacy study with three Silicon Valley middle 
schools that piloted Mathspace. The Silicon Valley Education Foundation, a Gates Foundation 
funded organization, conducted a two month pilot to develop a rapid-cycle iterative feedback 
loop to optimize the product feedback process between teachers and entrepreneurs and create 
a community of practice for highly innovative teachers in Silicon Valley. The goal of this short 
cycle efficacy study was in order to improve the efficacy of edtech products and increase their 
ultimate impact on student achievement. A pilot of Mathspace was conducted in three middle 
schools all in different contexts. One of the classes did not report usage with fidelity and was 
excluded from the final report. Students showed significant improvement in scores after two 
months of usage in Mathspace, based on pre and post-assessment results.  
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Silicon Valley Education Foundation Mathspace study results are available here: 

https://drive.google.com/open?id=0B0uv6iwhgJhWTlRlQ0FzT3FsekU  

 
Digital Promise study 
 
In 2016, Mathspace was chosen to be part of an efficacy study conducted by Digital Promise. 
Also known as the National Center for Research in Advanced Information and Digital 
Technologies, Digital Promise is a non-profit organization originated by the U.S. Congress as 
part of the 2008 re-authorization of the Higher Education Opportunity Act. Its mission is to spur 
innovation to improve the opportunity to learn for all Americans. More information here: 
http://www.digitalpromise.org/  
 
Mathspace partnered with Digital Promise in 2016 in a pilot program in a number of its “League 
of Innovative Schools”. The aim of the program was to assess the efficacy of cutting edge 
edtech in classroom environments using rigorous data collection and analysis. Digital Promise 
Mathspace study results are available here: 
https://drive.google.com/open?id=0B0uv6iwhgJhWN00teFBMeGo5Y1k 
 
Of the five school districts that piloted Mathspace, four showed growth that was statistically 
significant. The fifth showed a non-statistically significant minor decline. Most notably, the 
single district that used Mathspace with fidelity, Mineola, showed the largest gains, with an 
improvement of 17% on their benchmark data from the beginning to the end of the pilot. This 
was despite already having a high starting point as their base. Vista also showed a 17% increase 
in scores during the pilot. The study also notes the significance of the increase in the scores of 
Rowan Salisbury: “because so many students [4,197] from Rowan Salisbury participated in the 
pilot, even a very modest increase was a significant gain”. 
 

https://drive.google.com/open?id=0B0uv6iwhgJhWTlRlQ0FzT3FsekU
http://www.digitalpromise.org/
https://drive.google.com/open?id=0B0uv6iwhgJhWN00teFBMeGo5Y1k
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Excerpts from the study have been included below: 
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 External research base 
 
There is a significant body of research supporting the Mathspace program, most notably 
Bloom's Two Sigma Problem, which states that 1:1 teacher to student ratio is by far the most 
effective means of teaching – students receiving 1:1 teacher to student ratio outperform 98% 
of students with a 1:30 teacher to student ratio. With feedback at every step of a problem, and 
customized hints and suggestions, Mathspace more closely replicates the 1:1 teaching 
environment than any other software. See below for web links. 
 
A study from the University of Pittsburgh on adaptive learning software, led by Professor Kurt 
Van Lehn, states that the most effective adaptive learning programs have an "inner" and an 
"outer" loop (“The Behavior of Tutoring Systems”). The “inner loop” adapts to how a student 
solves a problem – allowing multiple solution paths – while the “outer loop” chooses the 
appropriate follow up question, based on a student’s demonstrated understanding. Again, 
unlike multiple choice math programs, Mathspace is the world's only program that collects 
granular data, at every step of every question (the "inner loop") and feeds it into our engine to 
determine not only the correct path for a student within a problem, but the best next question, 
next subtopic, and next topic (the "outer loop"). In short, Mathspace most closely mirrors the 
best practice design for adaptive learning technology. See below for web links. 
 
Butler, Godbole and Marsh’s study on feedback (““Explanation Feedback is Better than Correct 
Answer Feedback for Promoting Transfer of Learning”) shows that "with explanation feedback" 
is more effective for understanding than just "correct answer feedback" which is exactly what 
Mathspace aims to do. See below for web links. 
 
For iPad, tablet and smartphone users, a study by Dr. Anthony from the University of Florida 
demonstrates the benefits of handwriting recognition for math vs. doing math on a keyboard 
typeface. Students perform better in using handwriting recognition software for Algebra 
practice than using a keyboard typeface for the same Algebra practice. The benefits center 
around the additional “cognitive load” in learning the mathematical “language” of a new 
mathematical keyboard interface, vs the natural experience of writing with a stylus of finger 
onto a touchscreen. See below for web links. 

 
Research links: 

 

Bloom’s Two Sigma Problem: https://www.edsurge.com/news/2014-08-10-personalization-

and-the-2-sigma-problem  

Professor Van Lehn, University of Pittsburgh – The Behavior of Tutoring Systems: 

http://www.public.asu.edu/~kvanlehn/Stringent/PDF/06IJAIED.pdf   

https://www.edsurge.com/news/2014-08-10-personalization-and-the-2-sigma-problem
https://www.edsurge.com/news/2014-08-10-personalization-and-the-2-sigma-problem
http://www.public.asu.edu/~kvanlehn/Stringent/PDF/06IJAIED.pdf
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Dr Lisa Anthony, University of Florida – Multimodal Algebra Equation Solving: https://lisa-

anthony.com/projects/multimodal-algebra-equation-solving/   

Butler, Godbole and Marsh: “Explanation Feedback is Better than Correct Answer Feedback for 

Promoting Transfer of Learning” 

http://marshlab.psych.duke.edu/publications/ButlerGodbole&Marsh2013_.EdPsych.pdf   

Silicon Valley Education Foundation – Mathspace study results: 

https://drive.google.com/open?id=0B0uv6iwhgJhWTlRlQ0FzT3FsekU  

Digital Promise Rapid Cycle Pilots study – Lessons Learned from Math Trials in Six Districts: 

https://drive.google.com/open?id=0B0uv6iwhgJhWN00teFBMeGo5Y1k 

 

 

 

  

https://lisa-anthony.com/projects/multimodal-algebra-equation-solving/
https://lisa-anthony.com/projects/multimodal-algebra-equation-solving/
http://marshlab.psych.duke.edu/publications/ButlerGodbole&Marsh2013_.EdPsych.pdf
https://drive.google.com/open?id=0B0uv6iwhgJhWTlRlQ0FzT3FsekU
https://drive.google.com/open?id=0B0uv6iwhgJhWN00teFBMeGo5Y1k
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9. Mathspace Use Cases 

 

9.1  Use case: Remediation and Intervention 

 

To support differentiated learning, teachers need access to tools that allow them to intervene 
at the point of student misconception, rather than waiting for students to fail.  Teachers need 
universal screening methods to diagnose student needs.  As primary intervention, teachers 
need access to curriculum materials that allow them to deliver quality instruction to all 
students.  Typically, around 15-25% of students require secondary intervention in addition to 
the core instruction.  To implement the secondary intervention successfully, teachers need 
access to materials that can supplement, enhance, and support.  These include materials that 
may backtrack or reinforce content taught in the core curriculum.  A small portion of students 
will need support at the tertiary level, requiring intense methods of intervention. 
 
There exists convincing evidence to suggest that the most effective methods of secondary and 
tertiary intervention are those that are both systematic and explicit.  “This includes providing 
models of proficient problem-solving, verbalization of thought processes, guided practice, 
corrective feedback, and frequent cumulative review.” 
(http://www.rti4success.org/sites/default/files/rti_and_mathematics_webinar_presentation.p
df). 
 
Mathspace has a variety of features to address intervention, including tools to identify students 
who require intervention (mastery dashboard, diagnostic “Fast Track” test), to help with 
remediation (instructional videos, digital eBook) and give scaffolded practice at the appropriate 
level (Adaptive tasks). 
 
Mathspace provides tools for intervention at the primary, secondary, and tertiary levels.  
Mathspace provides universal screening methods through Fast-Track assessments on each 
major topic in the curriculum.  Immediately after students complete the Fast-Track diagnostic, 
teachers can see the concepts of which students have both prior knowledge and learning gaps, 
and begin to implement instruction accordingly. See screenshot below, illustrating students’ 
proficiency levels for different standards. Notice that this also identifies a student, Charlie, who 
has intervention needs at the point where he has “hit a wall” in his ability to continue to gain 
mastery of this standard. 
 

http://www.rti4success.org/sites/default/files/rti_and_mathematics_webinar_presentation.pdf
http://www.rti4success.org/sites/default/files/rti_and_mathematics_webinar_presentation.pdf
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With the eBook resources, including quality instructional videos from expert teachers and 
virtual manipulatives making abstract concepts more concrete, Mathspace provides teachers 
with the tools to give quality instruction and provide intervention at the elementary level.  
 
To address secondary intervention needs, Mathspace provides both systematic and explicit 
instruction to students.  Mathspace has a bank of over 8,000 instructional videos for students 
to retrieve while working through problems or while reading lessons in the eBook.  These 
videos provide explicit models of proficient problem-solving, a method proven most effective 
for higher intervention.  Mathspace also provides each student with verbalization of thought 
processes, guided practice, and corrective feedback at every step of their work through the 
StepSmart technology.  Furthermore, through its custom tasks, Mathspace provides teachers 
with the tools to create frequent cumulative reviews in very little time. 
 
For the small portion of students needing tertiary intervention, Mathspace will alert teachers in 
the mastery dashboard (see screenshot above).  This will allow teachers to provide the tertiary 
intervention in a much more timely manner, so that student misconceptions can be addressed 
and corrected more quickly. 
 
Overall, Mathspace provides tools, such as the diagnostic “Fast Track” test, and the ensuing 
“Adaptive tasks”, which allow students requiring remediation to be quickly identified, then 
given work which meets them and their need level. 
 

9.2  Use case: Enrichment 

 

To support differentiated learning, teachers need access to tools that will allow them to 
implement differentiated learning processes.  Some processes, like self-directed learning, are 
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especially important for providing instruction to students needing enrichment.  To implement 
self-directed learning effectively, “students [need] to be able to: make decisions based on self-
knowledge, assume responsibility for completing their work at an acceptable level and in a 
timely manner, seek and articulate problems and determine a method for solving them, and 
evaluate their own work.” (Treffinger & Barton, 1988) 
 
Mathspace has a variety of features to address enrichment, including tools to identify students 
who are advanced (mastery dashboard, diagnostic “Fast Track” test), features to give students 
voice and choice to work ahead independently (instructional videos, digital eBook, student 
“Topics” page), track their own progress (“Progress” tracking page) and give scaffolded practice 
at the appropriate level (Adaptive tasks). 

 

Mathspace provides the tools for self-directed learning to take place both within and outside 
the classroom.  Students will be able to make their own decisions based on self-knowledge by 
using the tools available in Mathspace.  Specifically, Mathspace offers a topic panel that allows 
students to choose their own area of study.  From this topics page, students can select to learn 
a lesson from the eBook, practice problems independently, or try an investigation to gain 
deeper understanding.   
 
Additionally, Mathspace tracks student progress within each topic and subtopic so that 
students can assume responsibility for completing their work.  This allows students to set goals 
and work towards achieving them independently. 
 
The adaptive StepSmart technology Mathspace offers means that students needing enrichment 
will be able to try novel and unconventional solution paths to solving problems, thus exploring 
creativity in problem solving.  Finally, students needing enrichment will be able to evaluate 
their own work by using the scorecard feature.  With this feature, students needing enrichment 
will be able to analyze their own work to look for patterns across errors and solution methods 
and gain skills in metacognition. 
 
Mathspace provides these tools to all students, so that students can receive enrichment 
without putting an increased workload on the teacher. 
 
The screenshots below show where students can access topics and subtopics (here, Inequalities 
on a Number line) on their own for independent work (including undertaking a “Fast Track” 
diagnostic test independently), monitor their progress, then access the digital lesson and 
worked example to teach themselves new content areas using Mathspace’s resources.  
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Screenshot: Accessing the Lesson as an independent learner, prior to beginning an 
adaptive task 
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Screenshot: Example of a multi-step problem, laid out within the eBook digital lesson 

 

As in the intervention context, Mathspace provides tools, such as the diagnostic “Fast Track” 
test, and the ensuing “Adaptive tasks”, which allow students seeking enrichment to be quickly 
identified, then given work which meets them and their need level. When students 
demonstrate mastery in tasks, the adaptive programming of Mathspace will pop up with 
suggestions for lessons to try next. 
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9.3  Use case: Independent Learning – Student voice and choice 

 

This has been discussed in detail, in the “Enrichment” context above, as well as in the “Student 
tools” section. 

9.4  Use case: Developing collaboration and mathematical discourse 

 

Mathspace promotes deepening of mathematical conceptual understanding via collaborative 
learning in the following ways: 
 

• Investigations: Project-based learning modules, classroom discussions and activities that 
connect math to real world applications, via fun and collaborative activities that can be 
led by teachers or students, and promote working together to solve problems that 
cannot be graded by a machine, but are interesting in their shared exploration of math 
concepts. Since these Investigations are, by their nature, open-ended discussions and 
activities, students are encouraged to come up with their own hypotheses and mental 
models, and to then compare and critique the work of other classmates 

• NASA Space Math: Mathspace connects math with STEM, via our partnership with NASA 
Space Math. NASA Space Math introduces students to the use of mathematics in today's 
scientific discoveries. Through press releases and real data from NASA space missions, it 
explores how many kinds of mathematics skills come together in exploring the universe, 
in engaging, cross-curricula modules. 

• Mathspace has a bank of 40,000 questions which can all be algebraically randomized, 
meaning that their numeric values can be changed into trillions of permutations for 
each problem, and for each student in a class (e.g. Q2 for one student may be “Solve 
3x=12”, while for another student, Q2 may be “Solve 4x=16”). This encourages students 
to work together to discuss problem solving strategies, without fear from the teacher 
that they are simply copying each other’s numbers and values 

 

Mathspace promotes student engagement in collaboration with peers to discuss their 
mathematical reasoning and proof, by showing students a list of classmates who are working 
the same assignment.  The game-like orientation naturally promotes communication among 
students about the problems which they have been working on.  See screenshot below 
illustrating the Mathspace collaboration feature: 
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Mathspace also permits the teacher to assign partners for students to collaborate with when 
they are engaged in communication about their reasoning.  The screenshot below illustrates 
the teacher Create Task interface which allows the teacher to create a task and assign it to a 
group of students that they would like to collaborate. 
 

  
 

9.5  Use case: Developing Mathematical Reasoning and Problem Solving 

 

In order for a mathematics resource to demonstrate alignment with the goal of promoting 
Mathematical Reasoning and Problem Solving, it must provide opportunity for students to 
apply mathematical concepts and skills and must reinforce the relationships among those 
concepts and skills to support students working to solve problem situations of varying 
complexities. This coupled with models and illustrations of mathematical reasoning and proof 
throughout the resource will help students recognize reasoning and proof as fundamental 
aspects of mathematics.  The resource should offer examples of inductive and deductive 
reasoning and will engage students in solving problems that will develop their inductive and 
deductive reasoning skills to make, test, and evaluate mathematical statements and to justify 
steps in mathematical procedures. The resource should also demonstrate logical reasoning to 
analyze an argument and to determine whether conclusions are valid and will offer students 
the opportunity for routine practice with these processes. In addition, the resource will contain 
example problems which engage students in using number sense to apply proportional and 
spatial reasoning and to reason from a variety of representations. 
 
The resource should also provide students opportunities to recognize and create problems from 
real-world data and situations within and outside mathematics and then support students 
developing the ability to apply appropriate strategies to determine acceptable solutions. To 
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accomplish this goal, the text must provide direct instruction on a number of skills and 
strategies for solving a variety of problem types. 
  
Central to meeting this requirement for a resource is the ability of the resource to provide the 
student with the immediate feedback and support that they need, when they are beginning to 
apply the problem solving skills and strategies which are presented within the resource 
independently. It is also critical that, as part of the presentation of new mathematical concepts, 
the resource make explicit the metacognitive processes that are being employed when the 
student begins to apply the problem solving process to the newly learned mathematical skills 
and strategies. 
 
Mathspace provides a high variety scaffolded, interactive questions for students to deepen 
their problem solving skills. With a library of over 40,000 algebraically randomizable questions 
of varying complexities, over 20% of which are word problems, Mathspace has an effectively 
unlimited practice bank of questions, supported by learning tools like videos, digital 
manipulatives and lessons. In addition, Mathspace’s project-based learning modules provides 
students with the opportunity to perform problem solving while connecting mathematical 
lessons with real-world information and observed data.  
 
Mathspace has provided an eBook which contains many model problems that illustrate 
mathematical reasoning as well as questions in each subtopic that will engage students in 
mathematical reasoning. The Mathspace resource incorporates a feature which will serve to 
promote collaboration about mathematical reasoning among students working on the same 
content.   
 
Within the eBook are also project-based learning modules, called “Investigations”, which 
encourage mathematical reasoning by connecting mathematical lessons with real-world 
information and observed data, and then promoting mathematical discourse in small-group or 
paired activities. Investigations examples are included under the subheading “Criterion 4: 
Alignment with the Process Goal - Mathematical Connections”, in this technical proposal, 
showing models and illustrations of mathematical reasoning and proof which are incorporated 
in the Mathspace eBook for all course titles which this submission is being evaluated.  
 
The following screenshots represent examples of student work captured in Mathspace that 
demonstrate student engagement in inductive and deductive reasoning at different grade 
levels. Examples include: 

• Students being asked to verify the reasonableness of their work 

• Students applying inductive reasoning to identify patterns 

• Students justifying their steps of a geometric proof 
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6th Grade - Mathematical Reasoning  

Students are asked to verify reasonableness of their work 

 

  
8th Grade / Algebra 1 - Mathematical Reasoning  

Example of student applying inductive reasoning to identify patterns 
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Geometry - Mathematical Reasoning  

Example of a student justifying steps of a geometric proof 

 

 
 
  
 
 
 

 
 
Teachers can assign interactive questions in digital tasks pushed out to students, or else 
students can individually choose questions to work on. For each interactive question, students 
are offered explicit feedback at every step of the problem solving process via Mathspace’s 
StepSmart technology, allowing students to know immediately if they are on the right track in 
their problem solving process. Questions offer scaffolded support, allowing students to access 
hints that are specific to the point in the questions that they are stuck on, and laying out 
support that replicates the feedback given by a one-to-one math tutor. This encourages 
students to persevere in solving problems in a precise and scaffolded environment.  
 
This technology is unique to Mathspace, and distinguishes the program from its competitors in 
its focus on the reasoning process of solving mathematics problems, in allowing students to 
explain their mathematical reasoning, and in giving immediate feedback throughout the 
problem solving process. Compare this to multiple-choice or single-input response formats, 
which simply focus on giving right/wrong feedback a student’s final answer. 
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9.6  Use case: Developing Mathematical Connections and Representations 

 

In order for a mathematics resource to promote the development of Mathematical Connections 
and Representations, lessons must be developed such that they build upon student prior 
knowledge of mathematics. It must explicitly relate concepts and procedures from different 
topics within mathematics and demonstrate that mathematics is an integrated field of study.  
The resource must provide students with opportunities for the practical application of content 
and process skills in order for students to make connections among different areas of 
mathematics and between mathematics and other disciplines, and to real-world contexts.  
Curriculum writers have been encouraged to develop mathematics and science curricula that 
support, apply, and reinforce each other. 
 
The resource must also model how to describe mathematical ideas, generalizations, and 
relationships using a variety of methods. The resource must demonstrate that representations 
of mathematical ideas are an essential part of learning, doing, and communicating 
mathematics. Students should be offered opportunities to connect different representations – 
physical, visual, symbolic, verbal, and contextual – as part of modeled example problems in 
textbook lessons and through practice with questions included in the problem sets offered in 
the resource.  Such examples should clarify for students that representation is both a process 
and a product. 
 
Mathspace’s digital textbook contains lesson, videos, widgets and Investigations which model 
mathematics with multiple representations. These include textual, visual, verbal, symbolic and 
graphical representations. In particular, Mathspace allows students to interact and express 
their reasoning through multiple types of graph types. Embedded within the eBook are learning 
resources like videos, widgets and Investigations which further build on mathematical 
connections. Most notably, Mathspace’s partnership with NASA Space Math connects students 
to real NASA data to build cross-curricula connections. 
 
Embedded in each Mathspace subtopic lesson are links to instructional videos.  In Mathspace 
videos presenters explicitly generalize solutions offered to a problem and then discuss how 
these generalizations may be applied to connect to other mathematics problems. These videos 
are available on demand while solving problems, and are also embedded within the eBook. The 
screenshot below shows the red button, allowing access to the video within a task, and the 
record of a student having watched the video. 
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Screenshot: Video link and record of video watched 
 

 
 
To make mathematical connections, Mathspace has partnered with NASA Space Math to relate 
mathematics to space-focused STEM topics at all levels from grade 6-PreCalculus which relate 
mathematics to other disciplines. These modules are themed on particular space topics, for 
example, “Black Holes”, “Space Weather” or “Mercury”, and allow students to learn about 
these topics, introducing students to the use of mathematics in today's scientific discoveries. 
Through press releases and real data from NASA space missions, it explores how many kinds of 
mathematics skills come together in exploring the universe. The content itself is based on real 
data collected by NASA – in one module, students can build mathematical connections using 
data collected by NASA’s Mars Rovers. 
 
The NASA Space Math content builds mathematical connections to STEM content in a highly 
engaging and relevant field. Below are some examples that are characteristic of the NASA Space 
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Math real-world problems which are offered in Mathspace to demonstrate the alignment of 
Mathspace with the process goal of Mathematical Connections.  

 
Multiple Grade Levels – Mathematical Connections 
(NASA Space Math problems on black holes) 

 
 
Within the eBook are also project-based learning modules, called “Investigations”. Mathspace’s 
project-based learning modules (“Investigations”) provide students a way to connect math 
concepts with real-world applications through activities and classroom discussions. These open-
ended response and experiential activities allow students to deepen their understanding of the 
concepts behind the mathematics. These activities encourage mathematical reasoning by 
connecting mathematical lessons with real-world information and observed data, and then 
promoting mathematical discourse in small-group or paired activities. Investigations encourage 
connections between mathematical concepts, as well as across content areas. Mathspace’s 
digital manipulatives also allow students to make connections using tactile digital tools. 
 
The screenshots below illustrate examples of Investigations and Widgets that: 

• Connect mathematics to historical contexts 

• Connect mathematical formulas to digital manipulatives  

• Connect quadratics and concepts of motion to a project where students build rockets 

• Connect mathematics with music  
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6TH Grade – Mathematical Connections 
Students create unit fraction sums in the context of history 

 
Geometry – Mathematical Connections 
Students explore the connection between formulas with widgets 
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Algebra 2 – Mathematical Connections 
Investigation on exploring connections between vertical motion and quadratic equations 

 
Pre-Calculus – Mathematical Connections 
Students explore the connections between sinusoidal waves and sound 
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In terms of promoting the development of Mathematical Representations, Mathspace has 
provided an e-book resource which incorporates multiple examples of mathematical 
representation as both process and product in lesson development, as part of Investigations, 
problems and in independent practice questions associated with subtopics at each grade level 
for which Mathspace is being evaluated.  

Interactive Geogebra widgets are included in Mathspace lessons for which complex 
mathematical concepts are clarified through virtual manipulative models. These widgets along 
with the videos which are included in all subtopics offer engaging visual models of Mathematics 
Representation. 

The following screenshot examples offer widgets included in the Mathspace e-book as well as 
example problems that demonstrate that representations of mathematical ideas are an essential 
part of learning, doing, and communicating mathematics.  These examples illustrate the use of 
mathematical representation as both a process and a product. Specifically: 

• Visual and algebraic representations of completing the square, using Geogebra widgets 

• Mathematical representation showing change from verbal to symbolic form 

• Representation in one question as a table, an equation and a graph included as part of 
both process and product for an 8th grade  word problem on rates 

• Both equations and graphs modeled as a product for a circle 

• Tables, equations, and graphs illustrated as both a process and a product for an arithmetic 
progression 
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6th Grade – Mathematical Representation 
Example that demonstrates a change from verbal to symbolic form as a product
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8th Grade - Mathematical Representations  
A table, an equation, and graphical representation are included as part of both process and 
product within the same example 
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Geometry – Mathematical Representations  
Both equations and graphs modeled as a product 
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PreCalculus – Mathematical Representations 
Tables, equations, and graphs illustrated as both a process and a product 
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Central to a resource demonstrating its ability to develop lessons such that they build upon 
student prior knowledge of mathematics is the establishment of a clear mapping of the 
interrelatedness that exist between and among different mathematics content.  This helps to 
ensure that students have had experience with the pre-requisite skills necessary to master new 
concepts.  It is also essential for the resource to provide frequent opportunities for students to 
experience real world applications and investigations which connect mathematics to other 
disciplines, such as science. 
 
We have discussed in detail Mathspace’s Knowledge Graph , which enables the program to 
build upon a student’s prior knowledge, and ensure that students have the pre-requisite skills 
necessary before progressing onto new modules of work. 
 

9.7  Use case: Assessment 

 

Mathspace allows teachers to create formative or summative assessments (“Custom tasks”) to 
conduct in-progress evaluations. Teachers simply choose questions from Mathspace’s library of 
40,000 questions and create their own digital worksheets, which are automatically pushed out 
to students. Custom tasks are graded automatically.  
 
This has been discussed in detail, in describing “Custom tasks” within the “Teacher tools” 
section. 
 

9.8  Use case: Competency-based learning 

 

Mathspace tracks the proficiency progress of each student using a mastery matrix, and allows 
teachers to assign Adaptive tasks to allow students to work at their own pace. Teachers can 
monitor each student's progress and identify any learning areas that need greater focus.  
 
This has been discussed in greater detail above, in describing “Mastery learning” within the 
“Teacher tools” section. 
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10. Parental engagement 

 

To create an atmosphere of support at home, Mathspace provides parents with a weekly email, 
updating them with what their child has done the past week, and upcoming tasks for the 
following week. An email prompt is also sent the night before a task is due, if their child has not 
begun the task, so that they may assist in providing support to their child.  
 
The screenshots below show an example of the weekly email sent to parents in order to inform 
them of progress in the previous week, and upcoming tasks, as well as the parent portal, which 
allows parents to see each question their child completed, and each step they wrote.  
 
Screenshot: Intro email, and weekly email to parent, identifying upcoming tasks that have yet 
to be completed 
 

 
Screenshot: Parent portal, with recommendations for their child on next topics to attempt  
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Screenshot: Parent portal, with mastery for each standard in the curriculum, and a drill-down 

to individual question responses at a step-level (note: “Try a similar problem” feature) 
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11. Implementation 

 

11.1  Implementation: Timeline for implementation activities 

 

Mathspace has a highly structured set of support activities to ensure seamless set up and 
installation of the program for participating schools. Mathspace provides a full timeline of 
implementation activities for participating schools, starting from the beginning of the award 
period. We complement these activities with a set of tools to help guide schools, including a 
checklist (see below) and a timeline to ensure implementation is achieved on schedule. 
 
Some of the key activities include:  
 

• Teacher Engagement Day: Mathspace engages teachers through “lunch and learn” 
sessions to ensure we build grassroots support and buy-in for the implementation 

• Professional Development: Planning of workshops to train teachers (including “train the 
trainer” option if desired) 

• Pre and Post testing: Planning content of tests, and schedule for pre and post tests 

• Monthly check-ins: Check ins with administrators to ensure implementation is on target 
and program is being used with fidelity 

• Teacher surveys: Design and schedule regular feedback collection from teachers 

• Technical set up: Ensure seamless technical set up, including setting up of devices, 
downloading Mathspace app, and whitelisting of sites 

• Account set up: Set up teacher and student accounts 

• Metrics: Determine metrics to be used to determine success 
 
Below is the checklist we provide to administrators to help work through this list of 
implementation activities: 
  



  
                                                                               

 

102 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

 

            

  
Mathspace Implementation 
Plan 

 

# [Insert name of district] 

            

      

      

    Action Owner 

 A.  High level plan     

   1 Confirm start date  District 

   2 
Implementation 
planning 

Complete Implementation Plan then work 
through checklist Both 

   3 
Teacher Engagement 
Day 

Schedule pre-start teacher demos (eg lunch & 
learn) Both 

   4 PD1: Day Zero Plan training; Confirm date/time District 

   5 PD2: Week 3 Plan training; Confirm date/time District 

   6 PD3: Month 3 Plan training; Confirm date/time District 

   7 Pre-test administered 
If applicable: Administer in Week 3, once 
students are familiar with Mathspace  District 

   8 Post-test administered If applicable District 

   9 Monthly check ins Schedule monthly calls Both 

   10 Surveys sent out If applicable District 

   11 
Metrics data 
collected/analyzed 

Collect and analyze survey, usage and progress 
data Mathspace 

   12 Final report back Present final annual district data Both 

      

 B. Pilot planning: Checklist     

   1 
Complete 
Implementation Plan Objectives, dates, cohort, metrics, benchmarks District 

   2 
Teacher Engagement 
Day 

Schedule dates for pre-start Mathspace demos 
(eg lunch & learn) District 

   3 Finalize cohort Determine schools/teachers/classes/students District 

   4 Schedule PD dates Schedule PD1, PD2 and PD3  Both 

   5 Train the trainer 
If applicable: schedule date to train District 
trainers Both 

   6 Create accounts 

District to give Mathspace teacher/student 
details District 

https://calendly.com/mathspace/pd1
http://www.calendly.com/mathspace/follow-up
http://www.calendly.com/mathspace/follow-up
file:///C:/Users/Daniel%20Tu-Hoa/Dropbox/4.%20mathspace/5.%20District%20customers%20and%20RFPs/3.%20Six%20month%20pilot/160930%20-%20Six%20month%20pilot_template.xlsx%23'Teacher%20usernames'!A1
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   7 Distribute accounts Mathspace to create and distribute Mathspace 

   8 Curriculum alignment If applicable: Align to district curriculum Mathspace 

   9 
Schedule monthly check 
ins 

Schedule dates for Steering Committee check 
ins Both 

   10 Teacher monthly survey Finalize monthly 5 question check-in survey District 

   11 Teacher check ins Schedule teacher check-ins with District Lead District 

   12 Technical set up Send “Whitelist” of Mathspace sites District 

   13 Device set up Centrally download Mathspace onto devices District 

      

 C. Checklist: Metrics and success measures (as applicable)   

   1 Finalize survey Finalize survey questions/timing of release District 

   2 Progress benchmarks Agree growth benchmarks District 

   3 Pre-test / Post-test Design pre-test / post-test survey Both 

   4 Pre-test schedule Schedule pre-test District 

   5 External assessment Determine baseline and agree post-pilot target District 

   6 Usage measures 

Agree usage measures to be captured (e.g. time 
on task, tasks created/attempted, standards 
attempted District 
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11.2  Implementation: Professional Development 

 

Mathspace provides a suite of professional development options and modalities to ensure 
implementation with fidelity. This includes onsite, in-classroom, virtual, on-demand, and user-
triggered in-app training. Mathspace is highly committed to supporting best practice 
implementation of the program into classrooms. Every Mathspace account includes a 
comprehensive professional development package for teachers, combining formal/informal 
training, and on-demand/triggered support. 
 
Mathspace provides Professional Development that: 
 

• Is centralized and job embedded 
o Mathspace can provide professional development in multiple formats that allow 

for centralized and job embedded PD, for example, “train the trainer” models 

• Has macro and micro options 
o Both macro and micro options are available.  
o Macro options include workshops focusing on implementation of research-

driven, best practice pedagogy in classrooms (for example, strategies for 
differentiating instruction), then showing how Mathspace can be used to 
implement this practice.  

o Micro options focus on technical aspects of using Mathspace, for example, how 
to manage the class, create tasks, etc. These are delivered in person, virtually, 
with help videos, tooltips and pop-ups embedded within the program to give 
“just-in-time” training. 

• Helps teachers use the digital content in seamless ways within classroom instruction 
o As noted in “macro options” above, Mathspace offers a suite of professional 

development workshops that allow choice in a teacher’s/principal’s/district’s 
preferred classroom instructional models, to seamlessly incorporate Mathspace 
within classroom instruction 

• Helps teachers implement differentiated instructional models utilizing the digital 
content 

o As noted in “macro options” above, Mathspace offers a suite of professional 
development workshops that focus on best practice pedagogy, including 
differentiated instructional models 

 
Mathspace is highly committed to supporting best practice implementation of the program into 
classrooms. Every Mathspace account includes a comprehensive professional development 
package for teachers, combining formal/informal training, and on-demand/triggered support. 
 

• Onsite: Professional Development Workshop 1 
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o An initial 45-60 minute professional development workshop, delivered in a 
hands-on format, giving teachers the foundational knowledge and practical skills 
to begin immediately using the program (“PD1”). See response to Question 3a 
for a full breakdown of Mathspace’s PD1 schedule 

• Materials: Workshop summary 
o A three page handout, reminding teachers of this information 

• Onsite: Professional Development Workshop 2 
o After 3-4 weeks of usage, a follow up 45-60 minute professional development 

session, to reinforce foundational knowledge, gather feedback on initial usage, 
and expand on teachers’ use of Mathspace, in a highly customized format that 
focuses on data interpretation and use of this data to differentiate instruction. 
See response to Question 3b for a full breakdown of Mathspace’s PD2 schedule 

• Online: Weekly instructional emails 
o A weekly email, for the first six weeks of use, sending teachers information on 

features in the program, scaffolded based on expected advancement each week 
• Online: Customized "data video” 

o A customized “data video”, created by Mathspace by impersonating a teacher’s 
account, to walk through real student data, training teachers on how to interpret 
these insights and use Mathspace tools to enhance teaching and differentiation, 
and sent twice per year (see screenshot below) 

• User-triggered in-app: Training videos 
o In-app videos showing teachers how to use new features in Mathspace, 

triggered when teachers explore new areas of the program (see screenshot 
below) 

• On-demand in-app: Training videos 
o On-demand videos, located on each page within Mathspace, giving targeted 

training on particular features as required 
• Online: Support page 

o A Mathspace Wikipedia page for teachers, with focused articles covering 
commonly asked questions 

o A searchable online knowledge base available at help.mathspace.co 
• Materials: “Cheat sheet” 

o A “syntax cheat sheet” explaining syntactical features to prevent student 
frustration at the early stages of implementation 

• Virtual: Help chat 
o On-demand support, via Mathspace’s “Intercom” feedback system, allowing 

teachers and students to ask for help directly within the app, and receive a 
response from the Mathspace team 

• In-classroom: Classroom coaching visits 
o Mathspace staff visit classrooms using the program to give live coaching to 

teachers and respond directly to student questions  
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Mathspace provides a searchable online knowledge base available at help.mathspace.co, which 
outlines articles responding to common questions and issues, as well as providing articles that 
provide information for users seeking to learn how to use features within the program. These 
are searchable online, or within the app itself. Within the program, there are also automated 
pop-up videos that are triggered by user behavior. For example, when a user navigates to a new 
page within the program, a video pop up will offer to train the user on how to use and navigate 
through that page. 
 
Screenshot: A customized video, with Mathspace staff impersonating the teacher, to 
demonstrate how to interpret data generated by her students, and then use Mathspace tools 
to differentiate instruction.  
 
This video is more meaningful, given that it uses the teacher’s own data to demonstrate 
these capabilities within the program. 
 

 
Screenshot: Mathspace’s in-app support, alongside links to Mathspace’s internal help articles. 
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Generally, Mathspace helps teachers learn the Mathspace system within the first Professional 
Development workshop (“PD1”). This generally runs for 45-60 minutes, and teachers report 
feeling confident in using the program after this initial workshop. The agenda for the PD1 is: 
 
1. Welcome to Mathspace! (~5 min) 
2. Adding a Class and Students (~15 min) 
3. Creating Assignments (~5 min) 
4. Assigning an Adaptive Task (~5 min) 
5. Assigning a Custom Task (~10 min) 
6. Mathspace Resources (~5 min) 
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12. Alignment with Curriculum and Standards of Mathematical Practice 

 

The Mathspace program instructional strategies demonstrate full alignment with multiple state 
curriculum standards, that incorporate Mathematical Practice Standards (and their equivalents 
in TEKS, SOLs and other state standards) by offering a comprehensive computer adaptive 
simulated tutoring program and a fully digital textbook (“eBook”) which integrates these 
practices into the instructional design of lesson subtopics.  
   
Content Standard Alignment: 
 
We have Mathspace mapping documents for each grade level and course available.  
 
Mathspace’s content is organized in a hierarchy of three levels. In descending order, these 
levels are: curriculum, topic and subtopic. For example, a curriculum may be “CCSS Grade 6”, a 
topic may be “Fractions”, and a subtopic may be “Order of Operations with Fractions”. Within 
each subtopic are a lesson, question sets, instructional videos, and other learning and digital 
tools where appropriate, like Geogebra widgets and project-based learning activities.   
 
Upon examination of the mapping documents, you will notice that we have included the titles 
of each of the topic /subtopic combinations that correspond to the lessons and problem sets 
included within our eBooks which, taken together, will fully address the identified content 
standard for the course title. This content is included in order to guarantee that classroom 
teachers using Mathspace will have access to the mathematics content necessary to 
differentiate instruction in order to meet the learning needs of students with gaps in their prior 
knowledge as well as for those high achieving students who are exceeding grade level 
expectations and require more challenging content. 
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Mathematical Practice Standard Alignment:  
 
The Mathspace instructional design components which align to and promote the use of 
instructional strategies that fully address all eight of the Common Core State Standards for 
Mathematical Practice are illustrated in the following narrative supported by screenshot 
examples and illustrations from Mathspace.   
 
Mathematical Practice Standard 1:  Make sense of problems and persevere in solving them 
 
The Mathspace eBook provides students with the scaffolding that they need in order to apply 
mathematics concepts and skills to become mathematical problem solvers through the use of 
various tools. The tools include: Mathspace StepSmart technology (which is embedded in all 
questions for students and provides a student with immediate feedback at each step of their 
work), videos (demonstrating the skills and strategies associated with the exact problem type 
that they are working on) and widgets (to help students to visualize and better understand the 
mathematical concepts necessary to solve the problem). 
 
The screenshot examples that follow illustrate the use of Mathspace StepSmart technology for 
mathematics topics introduced at the elementary, middle and high school level.  The 
Mathspace eBook interface is able to capture each step of student written work and uses 
StepSmart technology to provide a student with immediate feedback at each step in the 
process of solving a problem.  First notice that, as clearly illustrated in the “Middle School Level 
– Three Step Equations example” that follows, students may use multiple approaches to solving 
the same problem and that Mathspace StepSmart technology provides them with feedback at 
each step, regardless of the strategy they are using to solve the problem.   
 
In each example, you are able to view two student work samples side-by-side which will 
demonstrate that the student written response to the problem is captured at every step and 
that different feedback is given based on the different approach that each student used to 
complete the problem.    
 
For all examples of the StepSmart technology, a yellow check mark to the left of a line of 
student work indicates that the student performed that step in the problem correctly.  The blue 
question mark to the left of the work indicates that the student requested a hint.  Inside the 
blue textbox, you are able to view the feedback that the student received in response to their 
requested hint.  Notice that the type of hints offered provide students with guidance and 
support, but they do not give away what the student should do as their next step.  It is this type 
of feedback that serves to help students develop the ability to persevere in the problem solving 
process.  When a student arrives at a correct answer to the problem, the green checkmark to 
the left of the student response indicates that they have provided the correct answer. 
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These screenshots demonstrate how Mathspace’s technology, uniquely among digital math 
programs, encourages multiple representations of problem solving for all questions, and tailors 
feedback that is individualized to each student and their chosen problem solving approach. 
 

Screenshot: Elementary Level  – Mathematical Problem Solving  
Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Screenshot: Middle School Level - Mathematical Problem Solving  
Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 
 
 
 
 
 

 

 

 

 

 

 

  



  
                                                                               

 

111 

Mathspace Inc.  

Web www.mathspace.co Phone 718-510-2582 

Address 58 W 8th St, Suite 4D, New York NY 10011 

 

Screenshot: High School Level Example - Mathematical Problem Solving  
Students solving the same problem using different problem solving strategies receive 
individualized feedback tailored to their chosen approach, including scaffolded hints 

 
The fact that all Mathspace questions are posed with supports such as links to the eBook with 
videos and interactive widgets along with StepSmart technology helps to provide students with 
the support that they need in order to look for entry points to begin work on the problem and 
promotes student ability to make meaning of a problem.  Our StepSmart technology also 
provides immediate feedback to let a student know when a solution pathway they are 
attempting does not make sense and supplies the necessary hints to support them looking for 
another pathway.   
 
Video illustrations which are included within each lesson subtopic explain the connections 
between various solution strategies and representations for the types of problems included in 
each question set.  They demonstrate the metacognitive processes which serve to help 
students to analyze the givens and constraints contained within problems in each question set 
as well as the mathematical relationships among the given facts and their goals in solving the 
problem.  Whereas the StepSmart technology offers students the opportunity to make and test 
conjectures about the form and meaning of a pathway while they receive specific feedback at 
each step along the way.  This type of step-by-step feedback promotes student continuous 
monitoring of whether each step in the process makes sense.  Students are asked to consider 
analogous problems make connections between multiple representations, identify the 
correspondence between different approaches, look for trends, and transform algebraic 
expressions to highlight meaningful mathematics.  Upon finding a solution, students are 
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required to look back at the problem to determine whether the solution is reasonable and 
accurate, often checking answers to problems by using a different method. 
 
Mathspace incorporates StepSmart technology along with links to eBook support resources for 
each individual question that a student will encounter, along with a bank of over 40,000 
algebraically randomizable questions.  With an effectively unlimited bank of high variety of 
scaffolded, interactive questions of various complexities, students are provided the opportunity 
to practice developing the skills required to persevere in the problem solving process.     
 
Mathematical Practice Standard 2:  Reason abstractly and quantitatively 
 
With the focus at Mathspace being on providing feedback to student reasoning at each step in 
the process of solving problems, our question bank incorporates many questions which require 
students to demonstrate both the deductive and inductive reasoning processes required to 
contextualize quantities and operations by using images or stories and to translate between 
context and algebraic representations by contextualizing and decontextualizing quantitative 
relationships.   
 
The following screenshots represent examples of student work captured in Mathspace that 
demonstrate student engagement in inductive and deductive reasoning at different grade 
levels. Examples include: 

• Students being asked to verify the reasonableness of their work 

• Students applying inductive reasoning to identify patterns 

• Students justifying their steps of a geometric proof 
 

Elementary Level Example- Abstract and Quantitative Reasoning  

Students are asked to verify reasonableness of their work 
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Middle Grades Example – Abstract and Quantitative Reasoning   

Example of student applying inductive reasoning to identify patterns 

 

 

 
 

 

Screenshot High School Geometry: Example of Abstract and Quantitative Reasoning  

Example of a student justifying steps of a geometric proof 
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Mathematical Practice Standard 3 - Construct viable arguments and critique the reasoning of 
others. 
 
Mathspace promotes discourse, collaboration and making, testing and evaluating statements 
through project-based learning modules embedded in our eBook as well as through 
gamification elements. 
 
Mathspace promotes student engagement in collaboration with peers to discuss their 
mathematical reasoning and proof, by showing students a list of classmates who are working 
the same assignment.  The game-like orientation naturally promotes communication among 
students about the problems which they have been working on.  See screenshot below 
illustrating the Mathspace collaboration feature: 
 

 
 
Mathspace also permits the teacher to assign partners for students to collaborate with when 
they are engaged in communication about their reasoning.  The screenshot below illustrates 
the teacher Create Task interface which allows the teacher to create a task and assign it to a 
group of students that they would like to collaborate.  
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The ability of the teacher to select to offer student collaborators the same problems with 
numbers that vary for each student serves to make certain that students are using the stated 
assumptions, definitions, and previously established results in constructing arguments, rather 
than simply discussing the steps they used in a procedure.  It promotes opportunities for 
students to explain and justify the mathematical reasoning underlying a strategy, solution, or 
conjecture by using concrete referents such as objects, drawings, diagrams, and actions.  It also 
provides opportunity for students to listen to or read the arguments of others, decide whether 
they make sense, ask useful questions to clarify or improve the arguments of other 
collaborators, and then to build on those arguments. 
 
The opportunities afforded by Mathspace’s project based learning Investigations and 
gamification elements (which are available for use with each assigned task) support student 
opportunities to make conjectures and build a logical progression of statements to explore the 
truth of their conjectures.  The varied numbers option promotes students justifying conclusions 
and communicating them to others. Such collaboration also requires students to respond to the 
arguments of others by listening, asking clarifying questions, and promotes them learning to 
critique the reasoning of others.  These skills collectively support the mathematical practice 
standard of constructing viable arguments and critiquing the reasoning of others. 
 
Mathematical Practice 4 –Model with mathematics. 

Mathspace has provided an e-book resource which incorporates multiple examples of 
mathematical modeling through multiple representations as both process and product in lesson 
development, as part of Investigations, problems and in independent practice questions 
associated with subtopics at each grade level for which Mathspace is being evaluated.  

Interactive Geogebra widgets are included in Mathspace lessons for which complex 
mathematical concepts are clarified through virtual manipulative models. These widgets along 
with the videos which are included in all subtopics offer engaging visual models of mathematical 
representations. 

Mathspace lessons, at all levels for which the resource is being evaluated, incorporate videos and 
widgets within the eBook that serve to model multiple representations of the mathematics 
presented. Screenshots of videos which demonstrate modeling of generalizations and 
relationships using a variety of methods are included in the text that follows in this proposal. 

The following screenshot examples offer widgets included in the Mathspace e-book as well as 
example problems that demonstrate that representations which model mathematical ideas are 
an essential part of learning, doing, and communicating mathematics.  These examples illustrate 
the use of mathematical representation as both a process and a product. Specifically: 
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• Visual and algebraic representations of completing the square, using Geogebra widgets 

• Mathematical representation showing change from verbal to symbolic form 

• Representation in one question as a table, an equation and a graph included as part of 
both process and product for an 8th grade  word problem on rates 

• Both equations and graphs modeled as a product for a circle 

• Tables, equations, and graphs illustrated as both a process and a product for an arithmetic 
progression 
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High School– Mathematical Modeling 
Lesson and interactive widget included in the eBook that demonstrates the visual and 
algebraic representation as part of the process of solving by completing the square 
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Middle School Level – Mathematical Modeling 
Example that demonstrates a change from verbal to symbolic form as a product
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High School Level - Mathematical Modeling  
A table, an equation, and graphical representation are included as part of both process and 
product within the same example 
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High School Level Geometry – Mathematical Modeling 
Both equations and graphs modeled as a product 
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PreCalculus – Mathematical Modeling 
Tables, equations, and graphs illustrated as both a process and a product 
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In the examples above, students were required to identify the mathematical elements of a 
situation and create a mathematical model that shows the relationships among them.  They 
identified important quantities in a contextual situation, used mathematical models to show 
the relationships of those quantities.  They also analyzed the relationships, and were required 
to draw conclusions.   
 
These illustrations coupled with real world applications which are incorporated into 
Mathspace’s project based Investigations require students to routinely interpret mathematical 
results in the context of a given situation and reflect on whether the results make sense, 
possibly improving the model if it has not served its purpose.  This supports the mathematical 
practice of mathematical modeling. 
 
Mathematical Practice 5 - Use appropriate tools strategically. 
 
The Mathspace eBook not only provides multiple representations of the type illustrated under 
the Mathematical Practice 4 subheading, but also provides students with explicit instruction on 
how to utilize graphing calculator technology and other technology and tools (such as rulers, 
compass, and protractors) to solve problems and offers students guidance on when such 
technology would be most useful.  This opportunity for practice allows students to consider the 
full range of tools that are available when solving a mathematical problem, whether it is posed 
in a real-world or a mathematical context.  It also allows students to choose tools that are 
relevant and useful to the problem at hand, such as drawings, diagrams, technologies, and 
physical objects and tools, as well as mathematical tools such as estimation or a particular 
strategy or algorithm.   
 
As students have the opportunity to practice using such tools they will gain insight into the 
strengths and limitations associated with using each tool.  The frequent provision of these 
opportunities throughout the eBook illustrates how Mathspace supports student ability to use 
appropriate tools strategically. 
 
Mathematical Practice Standard 6 - Attend to precision. 
 
As a student works toward completing any assigned task in Mathspace each step of their work 
is captured to provide data which is illustrated in the student score card and in the teacher 
reports provided within Mathspace.  These student and teacher data reports provide automatic 
feedback to students about both their accuracy and their progress towards mastery of a topic.   
With Mathspace evaluating each step of a student’s work, it requires students to communicate 
their solutions in a precise manner at each step in the process.  It also requires them to 
communicate the mathematical reasoning that they are using in order to solve a given problem.  
This level of computer adaptive and individualized support for student reasoning serves to 
promote student’s attending to precision while the work in Mathspace. 
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Mathematical Practice Standard 7- Look for and make use of structure. 
 
Mathspace promotes student’s looking for and making use of structure.  In addition to the 
videos within each lesson subtopic that provide students with support to notice simple and 
complicated structures which are being employed during the problem solving process, 
questions which require students to justify their reasoning are routinely offered.   
 
As part of completing these problems the structures students are engaged with are being 
evaluated and receiving instant feedback.  Teachers are also readily able to assess whether 
students are making use of the elements of structure such as pattern recognition, place value 
and the properties of operations while they are engaged in discourse surrounding collaborative 
learning tasks associated with Mathspace Investigations or gamification elements.  
 
Mathematical Practice Standard 8- Look for and express regularity in repeated reasoning. 
 
Students developing their ability to express regularity in repeated reasoning associated with the 
application of a newly learned problem solving strategy often need the opportunity to 
strengthen their understanding by being offered a similar practice problem, which may be 
solved by applying the same strategy. Mathspace offers teachers the opportunity to assign a 
student a similar problem for any custom task that they complete. Students can also choose to 
try a similar problem themselves, which helps them revise concepts they have previously 
struggled with, or want more practice on.  
 
The screenshot example below demonstrates how a link is embedded in the student interface 
to allow students, at all grade levels for which Mathspace is being evaluated, to “try a similar 
problem” (bottom left of screenshot). This button generates a similar problem for the student 
to practice, with the numbers from the original problem template now algebraically 
randomized. 
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This opportunity allows students to notice repetitions in the mathematics when solving 
multiple related problems.  This promotes them making observations and reasoning to find 
shortcuts or generalizations while they consistently receive immediate feedback to allow them 
to evaluate the reasonableness of intermediate results.  These Mathspace features promote 
instructional practices which allow students to look for and express regularity in repeated 
reasoning. 
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13. Technical requirements 

 

1. Data access 24 hours a day, 7 days a week 
o District will have access to all data 24 hours a day, 7 days a week 

 
2. Statistics regarding usage of system by the district and its authorized users 

o  The District will have statistics regarding usage of system by the district and its 
authorized users 

 
3. Daily backups of District data and full weekly backups 

o Mathspace conducts daily backups of district data and full weekly backups.  
o We use the same RDS Encryption facility provided by Amazon (AWS) that is used 

to encrypt the live database on disk. We use Amazon RDS automatic backup 
facility which is configured to keep daily backups up to two weeks and any 
backups older are automatically deleted.   

o All backups are stored encrypted.  
 

4. Data for each individual student will be retained in online system for minimum five 
years following creation of each student account and one year after graduation 
o Data for each individual student will be retained in online system for minimum 

five years following creation of each student account and one year following 
graduation of each student 

 
Technical requirements:  
 

a) Technical requirements, technical resources and copyright and licensing status 
a. Access: Student and teacher users are provided with unique login credentials 

(username and password) 
b. Whitelist: Mathspace will provide a list of websites to be whitelisted by firewalls 

and content-filtering systems to allow for uninterrupted access to all aspects of 
the program 

c. Integration: Integration with LMS or SIS is available upon request 
d. Bandwidth: Primary usage of the site is not bandwidth heavy as it is text and 

image based. 
e. Videos: Videos of average length below 5 mins are supplementary content. 

 
b) Any hardware, software, processing or other requirements and will be necessary in 

order for The District and its users to fully utilize the vendor’s products and services 
a. Devices and connectivity: All users will require an internet-connected device to 

access Mathspace  
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b. Software: Mathspace is accessible via any modern browser (Chrome, Firefox, 
Safari, Edge). Mathspace officially supports the latest two major versions of 
these browsers. Mathspace provides legacy support for Internet Explorer 11.  

c. Mobile devices: For iPads, Android/Windows tablets, iPhones and Android 
smartphones, users are required to download the Mathspace app, available for 
free from the relevant app store. The Mathspace app officially supports the 
latest two versions of iOS, Android, and Windows operating systems. 
 

c) The recommended technological configuration necessary to efficiently access and 
perform all online functions 

a. Mathspace is currently used in multiple technology configurations, including 
environments with 1:1 devices, carts, rotation stations and computer labs 
 

d) The capacities and capabilities of it services related to ease of use and implementation 
school/district-wide and support for an unlimited number of users and possible roles 
as well as legally-compliant customizable permissions to secure access to student data 

a. Mathspace provides levels of permissions to restrict access to student data 
according to district guidelines. Teacher accounts are able to view student data 
for their own classes only. Head teacher accounts have access to all classes and 
student data.  
 

e) Compatibility with common browsers (i.e. Internet Explorer, Chrome, Safari, Firefox) 
using only default installation settings, as well as any systems hardware and software 
components required on individual, end users’ desktops 

a. Software: Mathspace is accessible via any modern browser (Chrome, Firefox, 
Safari, Edge). Mathspace officially supports the latest 2 versions of these 
browsers. Mathspace provides legacy support only for Internet Explorer 11. 

b. No other software is required on users' laptops, but certain sites are 
recommended to be whitelisted by firewall and content-filtering systems to 
allow for uninterrupted access to all aspects of the program - list to be provided 
by Mathspace  
 

f) How District data and information will be securely stored, including but not limited to 
the hosting and access to data 

a. Servers: Mathspace servers are based in the United States. Amazon AWS data 
center - Northern California 

b. Secure storage: Databases encrypted on disk using Amazon RDS Encryption 
facilities. All tenant's data is stored in a single Postgres database. The data access 
is separated at the application level. We don't set up a dedicated database for 
each customer, all data is put into the same database in a multitenancy 
architecture. Our application has rules determining who can access certain data. 
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See "AWS Management Environment" in this AWS whitepaper: 
https://d0.awsstatic.com/whitepapers/compliance/AWS_FERPA_Whitepaper.pd
f 

c. Encryption: All data in databases and backup storage is encrypted - see above for 
details. Plain text passwords are not stored (only crypto hashes of them). 
 

g) Capacity to support automated data exchange between the vendor’s platform and 
District’s student information system(s) as appropriate 

a. Mathspace can support data exchange with District’s SIS upon request 
b. Mathspace has extensive experience in integrating with multiple digital 

platforms, including: 
i. Pearson North America integration - LMS integration via LTI, user and 

result data sync with REST API service. Load tested to meet 50k user 
sessions per hour. 

ii. London Grid For Learning - User data sync with SOAP API service. 
iii. Hong Kong Education City - User data sync with REST API service. 
iv. Pearson Australia Integration - User data sync over REST API service. 

 
h) How data is updated and synced on a daily basis 

a. Data is synced daily upon integration with District’s SIS 
 

i) How the vendor will operate a secure log-in system for all District users that provides 
District staff to determine the levels of user access and delete or restrict use as 
necessary 

a. Access: Student and teacher users are provided with unique login credentials 
(username and password) 

b. Mathspace provides levels of permissions to restrict access to student data 
according to district guidelines 

 
Examples of similarly completed projects 
 

• Pearson North America integration - Integration of OAuth1-based SSO and LMS 
integration via LTI, for student, teaching assistant and educator user roles. 

• London Grid For Learning - Integration of Shibboleth-based SSO, for student and 
teacher user roles. 

• Hong Kong Education City - Integration of OAuth2-based SSO, for student and 
teacher user roles. 

• Pearson Australia Integration - Integration of OAuth2-based SSO, for student and 
teacher user roles. 

• Learning Field Integration - Integration of OAuth2-based SSO, for student and 
teacher user roles. 
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13.1 Data privacy and security 

 
Specifically, Mathspace adheres to FERPA, COPPA, PPRA, and the Maryland Student Privacy Act. 

Mathspace continuously reviews and updates its privacy policy, in order to meet continually 

evolving data privacy standards (most recent update: March 2017). Mathspace is compliant 

with all significant US student privacy legislation that we are aware of.  

To address the major student data privacy requirements:  
 

• Personally Identifiable Information: Mathspace does not require the collection of PII. All 
data used by Mathspace to improve its product is deidentified (for example, student inputs 
that are incorporated into Mathspace’s adaptive learning engine to improve the system).  

• Servers: Mathspace servers are based in the United States. Amazon AWS data center - 
Northern California 

• Secure storage: Databases encrypted on disk using Amazon RDS Encryption facilities. All 
tenant's data is stored in a single Postgres database. The data access is separated at the 
application level. We don't set up a dedicated database for each customer, all data is put 
into the same database in a multitenancy architecture and our application has rules 
determining who can access certain data. This also allows us to perform regular penetration 
testing, vulnerability management, and intrusion prevention. See "AWS Management 
Environment" in this AWS whitepaper: 
https://d0.awsstatic.com/whitepapers/compliance/AWS_FERPA_Whitepaper.pdf 

• Encryption: All data in databases and backup storage is encrypted. Plain text passwords are 
not stored (only crypto hashes of them). 

• 3rd parties: De-identified data sent to Google Analytics including users’ interactions with the 
product. Note that this does not include personal individual details (names, emails) or 
information that identifies schools (school name) 

• Marketing: Mathspace does not use any information obtained to directly market its 
products, or allow 3rd parties to market their products, to students or teachers 

 
Our Privacy Policy, consistent with these regulations, is available here: 
https://mathspace.co/public/privacy-policy/  
 
 
 
  

https://mathspace.co/public/privacy-policy/
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13.2  Technical support 

 

Mathspace provides outstanding technical support, with peerless responsiveness for teacher 
users with our live chat function.  
 
Mathspace provides online support via Intercom, an in-app service allowing teachers to have 
live chats with Mathspace support staff. Live support is provided Monday through Friday, from 
7am EST to 1am EST, with average response time for past three months being under 15 
minutes. 
 
Students have access to in-app support within a "Feedback" button, with typical response time 
within 24 hours. Weekend support hours are limited to escalation of emergency requests. 
 
Escalation phone support available for contacts around the clock. Technical support number 
will be provided upon contract award. Mathspace has developed a hierarchy of technical 
support, based on the severity of the problem, as outlined below: 
 
Technical Support Problem Severity Levels 
 
a) Problem Severity Level 1 
 
1) Description. This Problem Severity Level is associated with: (a) the applicable Mathspace 
Application, as a whole, is non-functional or not accessible; (b) unauthorized exposure of all 
of part of user data; or, (c) loss or corruption of all or part of user data. 
 
2) Request Response Time. Within two (2) hours of district reporting fault. 
 
3) Request Target Resolution Time. Within eight (8) hours of initial response. 
 
b) Problem Severity Level 2 
 
1) Description. This Problem Severity Level is associated with significant and/or ongoing 
interruption of a user’s use of a critical function of a Mathspace Application and for which 
no acceptable work-around is available. 
 
2) Request Response Time. Within four (4) hours of district reporting fault. 
 
3) Request Target Resolution Time. Within two (2) business days of initial response. 
 
c) Problem Severity Level 3 
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1) Description. This Problem Severity Level is associated with minor and/or limited 
interruption of a user’s use of a non-critical function of a Mathspace Application. 
 
2) Request Response Time. Within twenty-four (24) hours of district reporting fault. 
 
3) Request Target Resolution Time. Within thirty (30) business days of initial response. 
 
d) Problem Severity Level 4. 
 
1) Description. This Problem Severity Level is associated with errors pertaining to the 
Mathspace Applications that are non disabling or cosmetic and clearly have little or no 
impact on the normal operation of the Mathspace Applications, or other issues which are not 
included in Problem Severity Levels 1, 2, or 3. 
 
2) Request Response Time. Within forty eight (48) hours of district submitting request. 
 
3) Request Target Resolution Time. When reasonably possible. 
 

 


