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Online Assessment Plan 

Executive Summary 

 This report provides an analysis and evaluation of the current assessments in the SAILS 

math program, determines the best practices for formative and summative assessments, and 

proposes applications that will improve the efficacy of the assessments.  Research was conducted 

into both math specific best practices and online interaction best practices to determine 

additional assessment possibilities.  Feedback from current teachers and administrators was 

dissected to gain practitioner insight on how to improve the assessment experience.  Through 

best practices research, we determined that the current program lacks a robust student 

engagement component.  The feedback from the participating schools indicated that students 

need a way to show their work.  Three applications were designed to include in the assessment 

plan to meet these needs.  The applications we recommend and the reasoning for including them 

are as follows: 

• SAILSBot - increases learner engagement through choice, self-assessment, and self-

reflection 

• SAILStudyBuddy - increases learner engagement through choice and collaborative peer 

assessment 

• Interactive Whiteboard add-in - affords teacher ability to give partial credit and determine 

skills lacking mastery 

Online Course Context 

Colleges look at ACT scores not only for admissions, but also for placement 

purposes.  As discussed by Roxanne Bowen in Testing Included in the Learning Support 

Redesign in Tennessee Community Colleges- What is Being Done and How to Make it More 
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Effective (2013), in 1984, Tennessee passed the Comprehensive Education Reform Act to start 

the process of requiring colleges to adopt remediation programs to address the many students 

arriving at college without the skills necessary to be successful. (p.1) In 1990, “the mandatory 

use of (ACT) sub-scores in English and Mathematics was implemented” (p. 3) in Tennessee. 

Currently, if students score below a 19 on the ACT math sub-score, and then do not pass a math 

placement exam, they will be required to take a non-credit bearing, co-requisite remediation 

class along with their credit bearing math class.  The SAILS math program is designed to bring 

an online stand-alone college math remediation course into Tennessee high school senior year 

Bridge Math classes.  The online Unified SAILS Math course consists of five modules that align 

with the five Tennessee Board of Regents (TBR) required remediation math competencies 

(Tennessee Board of Regents: Office of Academic Affairs, 2010), and also contains all the 

Tennessee Board of Education (TBOE) Bridge Math Standards (TBOE, 2016). 

Online Course Content 

The content for the college remediation credit is contained in five modules in the self-

paced MyLabsPlus courseware, a mathematics testing learning management system.  The 

content of the modules consists of: 

 Module 1: Real Numbers 

Integers, Fractions, Decimals; Geometry; Real Number Applications 

 Module 2: Operations with Algebraic Expressions 

  Algebraic Expressions; Rules of Exponents 

 Module 3: Equations and Inequalities 

  Solving Equations; Inequalities and Proportions 
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 Module 4: Linear Graphing 

  Linear Graphing 

 Module 5: Advanced Topics 

Quadratic Equations; Advanced Functions & Graphing; Systems of Equations; 

Probability and Statistics (SAILS, 2017) 

Each module is organized into sections of similar topics.  The learner moves through the 

section building skills toward the outcome.  After all the skills have been introduced and 

practiced, the learner completes a quiz.  Although the quiz is not password protected, it must be 

completed before the learner gets feedback.  After the learner completes all sections of the 

module, a Test Review is opened.  This also is not password protected, but once again, feedback 

is only provided upon completion.  Once the learner successfully completes the review, the 

module test is opened.  Tests are password protected and administered following a strict 

academic integrity policy, to which all participants have agreed to prior to beginning the course.  

Learners must be proctored by a trained facilitator and adhere to the testing policy which states:  

“During testing: 

• Students must be monitored by their trained SAILS Math teacher or field 

coordinator for the entirety of the test.  Non-SAILS teachers, substitutes, or tutors 

CANNOT proctor tests. 

• Students cannot be on any other website. 

• Students cannot use or have a cell phone visible for any reason. 

• Students cannot talk to other students. 

• Students cannot have notes or any other materials available. 

• Students cannot receive any help from their instructor or others. 
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• The tests must be completed in one sitting; however, there is no time limit.” 

(SAILS, para. 2, 2016) 

Successful completion of each assignment is a prerequisite to the following assignment; 

therefore, students must complete all assignments in a module to open the test; and successful 

completion of each module test opens the next module.  Each assignment type has a specific 

grade threshold for successful completion.  The grade threshold for Homework sections is 90%, 

for Quizzes is 80%, Test Reviews is 85%, and for Tests is 75%. 

Description of Learner and Instructional Needs 

To participate in the program, students must be in their graduating year of high school 

and have scored below a 19 on the ACT math sub-score or an equivalent.  According to ACT 

(2017), college readiness in math is indicated by a sub-score of 19 or higher which indicates a 

student has a “50% chance of obtaining a B or higher, or about a 75% chance of obtaining a C or 

higher in specific first-year college (math) courses” (ACT, 2017, p. 4).  This connotes that the 

learner who scores below the 19 threshold is lacking certain skills, struggles with standardized 

testing, or both.  For the student who is missing college readiness skills, the program presents the 

information in a systematic way using video and scaffolded practice.  By successfully 

completing the five modules, students have had instruction, practice, and demonstrated mastery 

in the math competencies that TBR has determined indicate college readiness (TBR, 2010).  

Using their professional judgement, classroom facilitators can provide additional support to 

struggling students or allow students to pursue other resources.  Through this facilitation students 

can begin to build the study skills necessary for college success. 



SAILS Mathematics Assessment 6 

 

Program Competencies 

 As Palloff and Pratt state in Assessing the Online Learner (2009), competencies should 

describe the “significant change in the learner’s life” (p. 7) that should occur upon completing 

the program.  TBR (2010) describes this as: 

The students will 

o Develop study skills for success 

 Understand students’ learning styles 

 Use the textbook, software and note taking to assist the learning process 

 Read and follow instructions 

o Communicate mathematically (with appropriate vocabulary) 

 Articulate the process of finding and interpreting the meaning of solutions 

 Use symbols, diagrams, graphs and words to reason logically and form  

 appropriate implications 

o Be problem solvers  

 Experiment with problem solving strategies  

 Analyze and understand problems to be solved. Develop plans for solving and  

 implement plans using logical reasoning and mathematical knowledge to form  

 and justify solutions. 

o Develop mathematical connections 

 Make connections between areas of mathematical concepts and the real world. 

(TBR, 2010, p. 10) 
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These competencies illustrate skills that should be accomplished by matriculating through 

the secondary education setting.  The SAILS Math Program affords students the opportunity to 

focus and practice all these skills in one culminating class. 

Intended Outcomes 

The specific math outcomes of the course are stated in the Tennessee Department of 

Education Bridge Math Domains and Clusters listed below: 

• The Real Number System 

o Use properties of rational and irrational numbers. 

• Quantities 

o Reason quantitatively and use units to solve problems. 

• The Complex Number System 

o Perform arithmetic operations with complex numbers. 

• Seeing Structure in Expressions 

o Write expressions in equivalent forms to solve problems. 

• Arithmetic with Polynomials and Rational Expressions 

o Perform arithmetic operations on polynomials. 

o Understand the relationship between zeros and factors of polynomials. 

• Creating Equations 

o Create equations that describe numbers or relationships. 

• Reasoning with Equations and Inequalities 

o Understand solving equations as a process of reasoning and explain the reasoning. 

o Solve equations and inequalities in one variable. 
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o Solve systems of equations. 

o Represent and solve equations and inequalities graphically. 

• Interpreting Functions 

o Understand the concept of a function and use function notation. 

o Interpret functions that arise in applications in terms of the context. 

o Analyze functions using different representations 

• Similarity, Right Triangles, and Trigonometry 

o Understand similarity in terms of similarity transformations. 

o Define trigonometric ratios and solve problems involving right triangles. 

• Circles 

o Find arc lengths and areas of sectors of circles. 

• Geometric Measurement and Dimension 

o Visualize relationships between two-dimensional and three-dimensional objects. 

• Modeling with Geometry 

o Apply geometric concepts in modeling situations. 

• Interpreting Categorical and Quantitative Data 

o Summarize, represent, and interpret data on a single count or measurement variable. 

o Summarize, represent, and interpret data on two categorical and quantitative variables. 

o Interpret linear models. 

• Conditional probability and the Rules of Probability 

o Use the rules of probability to compute probabilities of compound events in a uniform  

 probability model. (2016, p. 15) 
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All the TBR Math Learning Support Outcomes are contained within this larger Bridge Math 

framework. 

Specific Objectives 

 As discussed above in the course content section, each of the five modules concentrates 

on specific math topics.  The individual skills needed to be college ready in each topic is listed in 

the Unified SAILS Math Course Topic List, 2017-2018 (See Appendix A).  Referring to the 

topic list, objectives can be stated as: Given the listed topic, a formula sheet, and calculator, the 

learner will solve problems in writing and submit the answer with a 90% success rate. 

Description of Learning Activities 

Each Learning Assignment begins with a 5-7-minute video that gives instructions on 

skills that are covered in the homeworks.  These skills are presented in order from basic to 

advanced.  Following the video, the homework items afford learners the ability to practice the 

skills in the same sequence as they were presented.  Feedback is given on each homework item 

as the learner completes it.  Within each homework item, learners are provided with help tools 

which include a link back to the video under the “Assigned Media” tab, a “Help Me Solve This” 

tool, and a “View an Example” button (Figure 1). 

 

Figure 1: Help tools available in Homework Assignments Question Help. Reprinted from SAILS 

MyLabsPlus (Homework: Module 1A), by Pearson [2009]. 
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The “View an Example” button populates a pop-up box with the same item, but with 

different numbers.  The pop-up provides step-by-step written instructions on how to solve the 

problem.  Often students are required to insert answers to each step as they go along until they 

arrive at the correct answer.  The “Help Me Solve This” tool follows the same structure as the 

“View an Example” button, but it uses the actual homework item in the assignment.  When 

learners select this choice, the homework item is automatically marked incorrect; and once the 

student navigates through the process of solving the problem, the problem is repopulated with 

different numbers which can be answered to receive the points for that item.  Learners must 

score a 90% within each assignment iteration to move on to the next assignment.  The Quizzes 

and Review for Tests do not have videos or any Help Tools, but uses questions that have been 

presented in the previous assignments.  Learners must score an 80% on quizzes to move to the 

next assignment. 

 Each Module finishes with a Review for Test that follows the same standards as the 

Quizzes, but includes skills from all the sections within the module.  Learners must score an 85% 

on this to open up the Module Test.  Module tests also follow the standards of the quizzes and 

review, but learners must score only a 75% to move to the next module.  No scores round in this 

program, i.e., a 74.73% does not met the 75% threshold. 

Suggested Assessment Activities 

In deciding which activities would be appropriate for the assessments, it was clear we had 

to take it beyond just adding or changing assessments.  Although we needed to make sure that we 

upheld the community college requirements, we wanted to ensure that every activity made the 

assessment better and enhanced the student experience.  The assessment activities selected for 

this plan included an app that draws from a bank of test questions which allows students to 
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practice problems and learn how to correct errors, an interactive peer study app that affords 

students the ability to virtually study with other students in the program, and an interactive 

whiteboard add-in to capture student computations. 

 The first activity selected for this assessment is an app-driven artificial communication 

simulator, SAILSBot.  SAILSBot affords students the ability to work through a formative 

assessment by requesting sample problems from the modules that they are working on at the 

time.  Students would log into the app, which will be available on all platforms, and then select 

their desired module number.  Once in their desired study sections, students interact with the 

SAILSBot virtual bank, request questions, and then submit answers using the included math 

function bank.  If students answer the question correctly, they move on to the next question.  If 

the answer is incorrect, the app will inform the user of the error and give a second attempt for the 

correct answer.  If an incorrect answer is given a second time, SAILSBot will give a short 

demonstration of the principles of the problem, and then a third and fourth attempt will be given.  

Beyond these answers, the app will suggest further remediation for the problem. This chat-style 

format gives students a sense of familiarity with the app. 

The second activity, SAILStudyBuddy, is a student-to-student networking connection.  

This app allows students working on the same modules to access the online community for peer 

tutoring and studying.  They can also use this app to participate in a peer exam where the 

submitted problems and solutions are saved for later review and practice.  This allows for the 

acquisition of peer assessments without the pressure of a timed tutor or someone standing over 

their shoulder. 

 The final activity, the interactive whiteboard, is a feature that would be included in the 

proctored summative module examinations.  Since one of the requirements of the SAILS 
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program is that module assessments must be administered in a specific manner, the accessibility 

of technology will not be an issue for this assessment.  For this reason, this feature will only be 

available for PC/Mac computer platforms.  The interactive screen-capture whiteboard workspace 

would provide students the ability to show each step of their computations as they submit their 

final answer for each test item.  This affords learners the possibility of getting partial credit for 

their work.  The whiteboard workspace includes the ability to enter the entirety of their 

computational work into the space by using the pen function or by dragging numbers and 

mathematical symbols from the included math function calculator into the interactive field, thus 

implementing the feature as a replacement for pencil and paper scratch sheets.  The learning 

curve for this can be completed by having a mandatory functional test at the beginning of the 

first module. 

Best Practices 

 As we were looking into the best practices that could be applied to this program, we 

decided that we would pursue two separate avenues.  The first was best practices for online 

interactions that we have learned from this course and its assigned readings.  The second was the 

specific best practices for mathematical instruction.  Our primary source for math instruction best 

practices was the National Council of Teachers of Mathematics (NCTM).  In their Assessment 

Research Clip on Formative Assessment, NCTM highlighted the following  

 

Five “key strategies”: 

• Clarifying, sharing, and understanding what students are expected to know 
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• Creating effective classroom discussions, questions, activities, and tasks that offer 

the right type of evidence of how students are progressing to the espoused learning 

goals 

• Providing feedback that moves learning forward 

• Encouraging students to take ownership of their own learning 

• Using students as learning resources for one another (2007, para. 2). 

 

In Closing the Achievement Gap: Best Practices in Teaching Mathematics, the Education 

Alliance included additional assessment best practices that aimed at affording learners and 

teachers the opportunity to “conduct error analysis of student work” (p. 17).  In Assessing the 

Online Learner, Palloff and Pratt list many online instruction assessment best practices.  We used 

the following to inform our assessment choices: 

 

• Design learner-centered assessments that align with learner-centered activities and 

assignments. 

• Construct courses that contain a variety of learning activities and assessment measures 

that tap various learning styles and inhibit the possibilities for plagiarism and cheating. 

• Promote, use and assess learner contributions to the discussion board. 

• Provide prompt feedback on assessments and assignments. 

• To make online assessments effective, include...authentic assessments,...self-assessments, 

peer assessments, and weekly assignments that include discussion assignments. (2009, p. 

48). 
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Multiple resources stated the importance of aligning assessments to the stated objectives and 

outcomes for the course. (Palloff & Pratt, p.12; Grabowski, et.al, p. 54; Carnegie Mellon 

University, para.1; The Education Alliance, p. 17)  Through this research, we discovered that 

many mathematical best practices were fundamentally the same as the online instruction best 

practices. 

The existing SAILS program already included the best practices of “clarifying, sharing, 

and understanding what students are expected to know; using students as learning resources for 

one another” (Palloff and Pratt, p. 48); and aligning assessments with goals and expected 

outcomes of instruction.  We were constrained in what changes could be made to the summative 

assessments because of the need to uphold the regulations and standards required by the 

community colleges.  For these reasons, we chose to focus on using formative assessments to 

meet our goal of increasing student choice and engagement. 

The two proposed formative assessment tools afford student choice and ownership of 

learning, increase the efficacy of feedback to improve student understanding, and honor the 

various learning styles participants embody.  Individually, the SAILSBot adds the opportunity 

for learner self-assessment and reflection, while the SAILStudyBuddy affords the possibility for 

collaborative assessment. 

Our main focus for improving the summative assessments was to determine a way to 

allow computation to be part of the assessment process.  The need for this was two-fold.  First, it 

gave teachers a tool for analysis of barriers to students’ mastery allowing for pinpointed 

remediation (The Education Alliance, p. 17).  Second, it was a direct request from participating 

teachers.  In a statewide survey conducted by TBR, teachers stated that they disagreed with the 

lack of ability to award partial credit based on computation (TBR, 2017).  As stated before, we 
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could not change the content or administration process of the existing summative assessments in 

any way, so we decided to add a tool that would record and timestamp activity during the 

summative assessment administration.  The resulting Whiteboard add-in affords teachers the 

ability to grade students’ computational process, not just the final product, for concept mastery 

making the summative assessment more authentic. 

Conclusion 

 The SAILS program is a great way to help students transition from high school to college 

level work and expectations.  Through the online course, students are able to increase their math 

skills while building college readiness skills.  The program systematically presents material in a 

manner that is easy to navigate, and effectively provides opportunities for learners to master the 

stated goals and outcomes of the curriculum.  What the program fails to provide is high quality 

engagement through student choice, peer collaboration, and self-assessment.  It also lacks the 

ability to provide students a way to show their work.  Through the inclusion of the SAILSBot, 

SAILStudyBuddy, and Whiteboard add-in, SAILS can increase its effectiveness and achieve an 

outcome that not only meets the community college and high school administrative needs, but 

meets the learners needs as well.  
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