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For the past several years, McGraw-Hill Education's user research department reported an issue with the company's Assessment and Learning in Knowledge Spaces (ALEKS) offering. The web-based, artificially intelligent assessment and learning system was great at assessing students and creating customized learning paths based on
their individual needs, but instructors were deluged with data."In our quarterly instructor survey, we found, again and again over a two-year period, that instructors love our reports, which are highly visual and really robust, but it's a lot to process," says Lori Anderson, vice president of technical product management at McGraw-Hill
Education.In the K12 environment, when teachers aren't instructing in the classroom, they're creating lesson plans or monitoring student activities. They were struggling to carve out time to take deep dives into every student's ALEKS assessments. In the higher education market, Anderson says, instructors may not have as many duties
outside the classroom, but they often have hundreds of students."They were saying, 'We love your reports but they're too time-consuming. Just tell me which students are at risk of failing. Tell me which students are doing weird stuff, like maybe cheating. Put my eyeballs on the data I should care about in all of these reports."Those user
reports led Eric Cosyne, director of applied research at ALEKS, to take the first steps toward the development of Insights, a companion to ALEKS intended to provide instructors with the information they need to identify how and where students are struggling and put them back on the right path. Insights has earned McGraw-Hill Education
a 2019 Digital Edge 50 Award for digital innovation.Interacting with ALEKSOriginally developed at UC Irvine in 1994 with a grant from the National Science Foundation, ALEKS was acquired by McGraw-Hill Education in 2013. ALEKS specializes in quantitative disciplines like math and chemistry for which the ALEKS team maps out the
content of a course in a knowledge structure. ALEKS performs an initial assessment of a student's knowledge, determining where they're strong and weak, and then maps out a learning path customized for that individual. McGraw-Hill Education Lori Anderson, VP, technical product management, McGraw-Hill Education "We can identify
precisely what students know, don't know, and – the real kicker – what they're most ready to learn in a course area," Anderson says.With that data, and using machine learning on billions of data points from past students who have interacted with ALEKS, the AI is able to make inferences about what the student is most ready to learn next.
ALEKS also periodically reassesses students to check for knowledge retention, as students often forget previously learned material. "It's really about data and about using those knowledge structures to draw inferences among the topics that makes ALEKS unique," Anderson says.The reporting features within ALEKS are intended to help
instructors by showing them how students are progressing within a course, what material the student already knows and what material the student is struggling with. McGraw-Hill's user research showed that instructors were having trouble coping with that enormous amount of data. The instructors needed to know what they were looking
for, had to spend time searching for issues student by student, and had to be well-trained on the reporting within the platform to make sense of it all."Once we had Eric [Cosyne]'s algorithm for processing the data to meet the customers' needs, we had a story-mapping session," Anderson explains. That story-mapping session was used to
create a blue-sky concept for Insights, which was then whittled down into a minimum viable product (MVP).Meeting customer needsThe initial version of Insights, which the company intends to deploy to a limited group of users in the next several weeks, focuses on four key areas: Topics failed. Content that students have attempted
multiple times in ALEKS without success. Learning decreased. Students who show a significant drop in successful learning despite continuous time spent in the system. Unusual learning. Students who show a significant spike in learning compared to previous learning; a sign that they might not be doing their own work. Students whose
time spent in ALEKS varies, showing bursts of activity followed by long periods of inactivity, or time spent in ALEKS with no sign of productive activity. "Insights is a summary of all the data in reports that we have, summarized in a way that's easily digestible to the instructor and bucketed in the four categories that instructors continually tell
us that they really care about," Anderson says.Insights uses those four categories to determine if a student is veering off course and sends an email alert to their instructors. Instructors can then send a message to students directly from the Insights page or drill down into the full ALEKS report to better understand the issue and determine
appropriate actions.The initial blue-sky concept of Insights included text alerts – a feature requested by higher education instructors – but instructor preferences for format and frequency of alerts were all over the map. The team opted to carve text alerts off from the MVP and leave them for a later iteration to get Insights to market
faster.Getting sponsor supportAnderson says the Insights project garnered immediate support within the ALEKS team, where its utility was clear, but the project still needed support within the larger organization. To get on the roadmap at McGraw-Hill Education, all technology projects must be sponsored by business units. "It's a direct
partnership between our technology teams and our business partners," Anderson explains.To get that sponsorship, Anderson, who also manages the UX team at ALEKS, had a UX designer create low-fidelity mockups and prototypes of Insights to share with business partners. "I start with the UX, so people can rally around a visual
representation of this abstract thing," she says. "You have to convert the abstract to something concrete."In the end, that not only helped rally support, it also helped them focus the MVP into something the team could build within a six-month timeframe.The Higher Education business unit, the original sponsor for Insights, "immediately saw
the benefits of surfacing intuitive, action-oriented insights to busy instructors who have large classes with many students," Anderson says. "They saw it as a competitive advantage and opportunity to better meet their customers' needs."The McGraw-Hill School group, which focuses on the K12 market, also signed on to sponsor Insights in
an effort to better help teachers identify and help struggling students."The biggest challenge to date, I think, was getting that MVP line drawn correctly. With 15+ stakeholders in the room, that's a lot of opinions and knowledge. There were a lot of opinions in the room and some people are closer to the customers than others." Copyright ©
2019 IDG Communications, Inc. Jeffrey Coolidge/The Image Bank/Getty Images Free mathematics worksheets with answer keys can be found on several websites, including Math Worksheets Go, Math Goodies and Math-Aids.com. Participants can use some of these worksheets online or download them in PDF form. On Math
Worksheets Go, each worksheet has step-by-step solutions to each problem. The site offers downloadable worksheets on algebra, linear equations, circles, factorization, polynomials and domain and range. The website Math Goodies also offers worksheets on factors, multiples and integers, all of which can be downloaded separately
along with the answer keys. Users can download worksheets for math topics such as exponents and radicals from Math-Aids.com. Mheducation.com, the McGraw-Hill Education student and educator website, offers answer keys for its published text books. Depending on the book, answer keys can be viewed or printed in PDF or Word
format. McGraw-Hill Education features links to its student page, where students can search for answer keys by subject, book title or keyword. Answer key results typically display for each chapter of the text. As of 2015, McGraw-Hill Education is one of the largest English-language education publishers worldwide. A learning science firm,
the company offers access to prekindergarten through postgraduate educational services to both students and educators. Its content reaches 44 countries in 60 different languages. Students can find answers to the practice problems in Holt, Rinehart and Winston mathematics textbooks at Go.HRW.com. Answers for the following subjects
are available as of 2016: middle school mathematics, pre-algebra, algebra and geometry. To find answers to textbook practice questions at Go.HRW.com, select the area of mathematics you wish to study. Find the title of your textbook, and click on it. Next, choose Homework Help and click on the appropriate chapter and practice lesson.
To see a complete solution to a problem, click the light bulb icon. Go.HRW.com also provides short videos of problem demonstrations as well as additional problems not listed in the textbook. Find free textbook answer keys online at textbook publisher websites. Many textbook publishers provide free answer keys for students and
teachers. Textbook publisher websites also commonly offer supplemental learning materials, worksheets, handouts, video tutorials, and practice tests for home or classroom use. Students can also retrieve free textbook answer keys from educators who are willing to provide them when reviewing tests or homework assignments.
Publishers typically release workbooks for each textbook that include answers to homework problems. Some textbooks feature appendices with answer keys or teacher editions that provide in-depth explanations about how to arrive at answers for various types of problems. Math is all about problem-solving skills. Children should be
involved in problem-solving activities every day. One of the best ways to help children learn math is to present them with a problem in which they have to devise their own strategies to find the solution(s). Even if there's only one correct solution, there can actually be more than one way to figure out how to solve a math problem. Children
need to be given the opportunity to discover their own shortcuts and create out their own algorithms to determine the appropriate answer—or answers. In addition (no pun intended) they should also be able to justify the solution(s) they reach by explaining the choices they made to arrive at their answers. Students should be able to
describe why their solutions work and how they know it's the right solution. My favorite way to question children with regard to this is to ask them, "How do you know?" When they have to explain how they arrived at their answer, you immediately know the learning that has taken place and you can see the thought process they used to
reach their conclusions. Math problems for sixth-grade students should be read to them. The following math word problems are specific for children in the sixth grade and are divided into the main math categories: Number Concepts, Patterns and Algebra, Geometry and Measurement, and Data Management and Probability. Kelly's
classroom organized an e-Pal club. 11 people joined the club. Each of them sent an email to each of the members of the club. How many emails were actually sent? How do you know? Ticket sales for the bake sale were underway. Four people bought tickets on the first day of sales, twice as many people bought tickets on the second
day, and each day after that, twice as many people bought tickets. How many tickets were sold after 16 days? Pet Parade: Mr. James has 14 pets: cats, dogs, and guinea pigs. What are all the possible pet combinations he could have? How many different types of pizza can you make with the following toppings: pepperoni, tomatoes,
bacon, onions, and green peppers? Show your answer. Sam bought eight ball caps, one for each of her eight friends, for $8.95 each. The cashier charged her an additional $12.07 in sales tax. Sam left the store with only $6.28 in change. How much money did she start with? Watch your favorite television show from beginning to end.
Time each of the commercials and determine the percentage of commercial time for the entire duration of the show. Now, determine the percentage of time the actual show is on the air. What fraction do the commercials make up? Two squares are next to each other. One square has six times the length of the other square. How many
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