WORK IN PROGRESS

Using Mastering Engineering Software-Based Homework System
in Statics and Circuits Classes

Keith Level
Las Positas College, Livermore, CA

Abstract

Mastering Engineering is a web-based, homework management system, created by Pearson
Publishing Company. It is currently available in 4 engineering courses and 2 science courses.
Engineering Courses currently covered by the Mastering Engineering software include (1)
Statics, (2) Dynamics, (3) Mechanics of Materials, and (4) Electrical Circuits. This paper will
examine the pros and cons of using this software, from a community college perspective,
including opinions from both instructors and the students in their respective classes. There will
also be some short discussion on possible future uses of software applications like Mastering
Engineering.
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A. The Role of Assigning Homework in my Teaching Career

As a community college Engineering instructor my work duties require a wide variety of
responsibilities, including teaching up to five different course preparations in one semester. In
my 28 years of teaching engineering at the community college level, my approach to assigning,
collecting and grading homework in the Statics and Circuits classes has evolved. When 1 first
started my teaching career, | would typically assign about 10-15 textbook problems every week,
collect them on a weekly basis, grade most, if not all, of them by hand (typically with the
assistance of a solutions manual, if available). Grading and recording homework, and providing
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solutions in a secure manner was a time-consuming activity, and unlike teaching the same course
in many university settings, at the community college I had no access to receiving help in
grading from graduate students or other people similarly qualified.

Over time, I ended up grading fewer homework problems each successive year, though | would
still provide student access to all solutions, either by physically posting solutions on a bulletin
board or by posting electronic solutions on a student-accessible website like Blackboard or
Moodle. In recent years, this has evolved to where | would still collect the homework, but only
check it to see that the student made an attempt to solve the problem, and continue to provide
students with solutions to each of the problems that | had assigned. Beginning in Fall Semester
2011, I tried using Mastering Engineering for Statics for the 1 time, based on a presentation |
had seen in the summer of 2011. In the current Spring 2013 semester, | am now using Mastering
Engineering for the 4" time: twice in Statics (Fall 2011, Fall 2012) and now twice in Circuits
(Spring 2012, Spring 2013). This report summarizes briefly how Mastering Engineering works,
and also includes both my assessment, and my students’ assessments, of the effectiveness of
using this web-based homework management system. In my situation, the fact that I no longer
personally grade each student’s homework, nor spend time recording each student’s homework
score, has been a significant time savings to me, particularly in large classes.

In both Statics and Circuits, the homework portion of each course, which now comes completely
from the Mastering Engineering website, is worth 20% and 15% of the total course grade. In
addition, I require a written journal, which should include work completed in answer the
Mastering Engineering homework questions, and in both classes it is worth between 3-5% of the
overall grade (see Part G., My Recommendations)

A summary of student comments from my first semester using Mastering Engineering (for
Statics) can be found in Appendix K. The following semester (Spring Semester 2012) | used
Mastering Engineering for Circuits, and | have just completed using Mastering Engineering for
Statics for the 2" time this past Fall Semester 2012. In each of these classes, the class size has
averaged about 28 students per class. In terms of my determining how many problems to assign,
I have varied the number of problems per assignment, from about 10 problems on some
assignments, up to 25 problems per assignment on others. 1 recall hearing that Pearson
recommended assigning 10-15 problems per assignment, though | personally will assign more
problems per assignment if | feel that (a) the problems are shorter, and/or (b) I believe that
students need additional practice to master the material.

B. Mastering Engineering Overview

Mastering Engineering is a product, created by Pearson Publishing Corporation, to be used by
college faculty and students in a variety of disciplines, mainly within engineering and the
sciences. Engineering disciplines currently available in Mastering Engineering include the
following:

= Statics
= Electrical Circuits
=  Mechanics of Materials
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= Dynamics
Other subjects to be added to this list include Materials Science.

On Pearson’s Mastering Engineering home page, the Mastering homework system is advertised
the following way: “used by over a million students, the Mastering platform is the most effective
and widely used online tutorial, homework, and assessment system for the sciences and
engineering.” Pearson Publishing is also involved with on-line homework management systems
in Mathematics courses, although the software | currently use in teaching Intermediate Algebra--
My Math Lab ---has a different user (and instructor) interface than that found in Mastering
Engineering. This paper will solely focus on the Mastering Engineering system.

C. How Mastering Engineering Works

Homework assignments are created by the instructor, on the Mastering Engineering website
(website access to the instructor’s site is password protected). When a “course” is created on
Mastering Engineering, a course number is assigned (for example, in my Spring 2013
Introduction to Circuits Analysis course, the course number was MELEVELENGRA44).

MasteringEngineering’ Make Learning Part of the Grade

Home Product Infa Tours & Training Results Books Available Support

Register

Doaks fvailakle

sring?

“| like doing these problems because if | don’t know
. how to solve the problem | use the HINTS tab...to

# ot (D

MiaslunngEnainging solve the problem instead of skipping it or guessing
it.”

My Engineering

Vigw offuer Mastering products:  MasteringAs " MasteringFhysics”

Figure 1. Mastering Engineering Log in Home Page

All students enrolled in the class are required to sign-up for the Mastering Engineering website.
Access to Mastering Engineering is not free; student options for gaining access to the Mastering
Engineering site include the following:

1. Students purchasing web-access to Mastering Engineering separately, through the
Mastering Engineering website. In the current Spring Semester 2013, this access costs
students approximately $60/semester for access Mastering Engineering-Circuits.

2. Students can purchase either a hardbound or an electronic textbook bundled with web-
access to Mastering Engineering through the Pearson website.
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3.

If the instructor elects to do so, Pearson also offers the opportunity to bundle a custom-

published hardbound textbook, bundled with the Mastering Engineering software. For
example, in Spring 2013 | have this option available to students for the Circuits class. |
am using only the first 11 chapters of the Nilsson-Riedel Circuits textbook (vs. the entire
18 chapters found in the hardbound textbook). The custom-published textbook
(containing 11 chapters of Nilsson-Riedel Circuits, and identical to the chapters found in
the full-length textbook), bundled with Mastering Engineering, costs approximately $110
to Las Positas College students during Spring 2013.

As is also true in a “traditional” approach to assigning/collecting/grading homework, in
Mastering Engineering the instructor will assign homework problems, determine due dates,
determine whether late assignments will be accepted and, if so, how much deduction will apply
to late-submitted assignments. The instructor interface for some of these tasks is shown in

Figures 2 and 3.
D. Grading in Mastering Engineering

Mastering Engineering keeps a running score
of student grades on all homework questions.
At any time within the semester, the instructor
can select the Gradebook course link (see
Figure 4) to view a gradesheet (see Figure 5)
which shows student scores on all homework
problems assigned. There are also several
filtering options that allow the instructor to see
specific portions of the Gradebook.

teringEngineering’

Statics
My Courses v | Courze Settings

Course Home W Gradehook | ftem Library

Figure 4: Course Home Links

Gradebook
Showing Score in All Categories for All Students
Score Time Difficutty
Students per page: [10_=]
HAME Chap 1 HW Introd..ng Mathemn..ew Ch2H.1 Ch 2 H..2 Ch2H.3
Essays
Assigned Points 12 12 ] [ 13 14
Class Average 105] a3 s2[] a4 104]] 102]]
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17 110 50 50| 122(] 120(]
93] 18] 45 55[] aaf| 1af
1186 113] 50 3] 124]] 133

#Manage £ Yiew Learning Outcomes Summary
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Ch 3 HW ChaH.1 Cha4H.2 Cha4H.3 ChsHA Ch§H.2 ChSH. TOTAL

seeall

1 E] 19 7 22 19 244
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1.6] 10 23] 65l 4 165 a5 (] 143
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ar ] sef] 4 177 saf] 4 a2 15.4]] 209

Figure 5: Example Gradebook, showing individual and total homework grades
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E. Types of Problems Available in Mastering Engineering

Mastering Engineering is designed to have two different types of problems for students to solve.

(1) End-Of-Chapter questions are identical to those found in the most current edition of the
hardbound textbook. If students purchase the hardbound textbook bundled with the Mastering
Engineering access, they can still potentially work on homework problems without access to a
computer. The other type of homework problem, (2) Tutorials, are problems which are not

available in the hardbound edition of the textbook, and have been marketed to both students and

instructors as one of the value-added features to Mastering Engineering (see Figure 6). These

are typically much longer than end-of-section problems, with multiple parts, and are designed to

be more conceptual than end-of-section problems. An example of a Tutorial question from

Statics is shown in Figure 6. Tutorial Problems also include a Hints feature, where a student can

receive additional information to help solve the problem (see Figure 7)

Statics Signed in s K
Ch 4 LW Pan )

Wem Type: Tutorisl | Difficulty: 3 | Time: 28 | Contact the Pubkishar Manage this Wom:

The Methad of Jaints

\\ This g b afler you complete pravious g
W
l\\ Insirucior = Wien all hidden noris
| | ‘,/4 | My, ¢
E ]
L o Partc

Thig question will be sk fler omplete previor

Figure 6: Example of Tutorial Problem on Method of Joints, from Statics. Tutorial Problems

are not duplicated in the textbook, and typically involve multiple parts, and are intended to build

towards a better understanding of a topic.

Hint 1. How to pick a joint to begin the analysis

The method of joints uses the balancing of free-body diagrams to determine unknown forces
in members. Therefore, a joint should have at least one known force in its free-body diagrarm
and at most two unknown forces. If there is no known force, no information about the ather
forces can be determined; if there are more than two unknown forces, it is difficult, if not
impossible, to determine both the magnitude and sense of the forces.

Hint 2. Count the unknown forces at each joint

Howe many unknown forces exist at each of the joints in the truss? Treat reaction forces as
twa unknowns (g and y reactions for each).

Express your answers, separated by commas, as integers.

The number of

ko oces ot (N 70 090 O
A= B=.C= -
D= E=

v

Figure 7: Tutorial Hint from a Method of Joints Problem, from Statics
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In addition to selecting specific problems, the instructor will also be able to view the following
items, for each problem. Usage statistics are based on how have previous students have scored
on the same problem. Each problem includes an (a) Item Type, (b) Title, (c) Time, (d) Difficulty,
and (e) Usage Statistics. An example from an RL Circuit Tutorial is shown below:

Item Type Tutarial

randomizable

The icon below Tutorial
indicates that problems are

Tutorials are longer problems,
and are not available in the
textbook

M The Matural Response of an BL Circuit
Title L e o e B

other circuit gquantities.

In this tutorial, students will lesrn how to model an inductor under DT steady-state conditions to
find the initial current. Students will al=o learn how to determine the time constant for an RL
circuit using the Thevenin eguivalent resistance seen by the inductor. Lastly, students will derive
an expression for the natursl response of the inductor current and use this expression to find

A description of the problem
or tutorial

Time Mm

How long, on average,
students have taken to
complete problem

Difficulty 4

Mastering Engineering’s
Difficulty Rating

Usage . — .

Statistics

Green % who answered
question correctly

Red % who requested the
answer (i.e., gave up)

Orange Measure of wrong
answers per student

Yellow Measure of number of
requested hints

F. Importing / Exporting Courses / Other Resources

This feature allows an instructor to either (a)
share courses that they create, with other
instructors, and/or (b) re-use a course used in a
previous year or semester. Figure 8 shows the
link from a Statics course, including the option
of creating a course, which would lead to a
dialogue box shown in Figure 9. As the only
Engineering instructor at my college, | have
only used this 2" option, though | can see how
the first option might be very helpful at
colleges with multiple sections of a statics or
circuits (or other Mastering Engineering-
supported) courses. If I elect to use a course
from a previous semester, | will still have the
option to edit the specific problems that | had
assigned before. In any case, | will still have
to update due dates for all homework

Engineering’

Statics

My Courses | Course Seftings

—-
lw) Create Course

ViewManage All Courses I

Switch to a Different Course

| Select a course... j

Sindaw hdnndgy Tuesday

Figure 8: Create or View a Course

Proceedings of the 2013 American Society for Engineering Education Pacific Southwest Conference
Copyright © 2013, American Society for Engineering Education

218



problems. Figure 10 below shows a page used

to Manage different courses within Mastering
Engineering.

Create a Course
Do you want to create or copy a course?

& Create a New Course

" Copy One of My Courses @
" Copy Another Instructor's Course @

Continue | Cancel

Figure 9: Create a Course Dialogue Box

Manage Courses

Active Courses

ACTIOHS COURSE 1D

Chooze... * MELEVELEMGR 44

COURSE TITLE

EMGR 44 - Intro to Circuit Analysis (Spring 2013

Expired Courses

ACTIONS COURSE ID

MELEVEL28955
MELEVEL&009T
MELEVEL10733

COURSE TITLE

Statics

EMGR 44 - Intro to Circuit Analysis

EMGR 35- Statics (Fall 2012

Figure 10: Manage Courses Link: Includes Active and Expired courses

Other resources for Instructors include (1) on-lin

e Solutions Manuals, (2) pre-made lecture

Powerpoint files, and (3) access to an on-line electronic version of the textbook (see Figures 11,

12 and 13 below)

Statics, 12e
Hibbelsr
Mnstructor Res

Figure 11: Links to Other Instructor Resources
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Mastering Engineering: Instructor Resources

Instructor Solutions Manual

ENGINEEFING MECHANICS

ATICS Chapter 1 Chapter 7
T Chapter 2 Chapter 8
Chapter 3 Chapter @
Chapter 4 Chapter 10
Chapter 5 Chapter 11
R. C. HIBBELER Chapter & Statics Errata

Lecture PowerPoints

Chapter 1 Chapter &
Chapter 2 Chapter 7
Chapter 3 Chapter 8
Chapter 4 Chapter 3
Chapter 5 Chapter 10

Figure 12: Link to Solutions Manual and Lecture PowerPoints

PEARSON

\_‘ngwm Q “Search... DE
QUL IRk Mse I |gal] HEINEe

3.4 Three-Dimensional Force Systems

In Section 3.0 we stated that the necessary asd sufficient coadition for
particle equiibrium s

ENGINEERING MECHANICS

& Table of Contents

|_] Preface A
» (] Chapter 1: General Principles
» [ Chapter 2: Force Vectors
¥ [ Chapter 3: Equilibrium of a

Fig, 0

Particle

Thanee-dimansional forse oquilibriam probiems fos o particle san be
|_] Chapter Objectives m il el e e
|_13.1 Condition for the o LB

Equilibrium of a Particle
|_] 3.2 The Free-Body Diagram
|1 3.3 Coplanar Force
Systems Equ brkam,

i
® Uke the sealar equatians of eqailibriom, XF, = 1), X
here I Is easy Lo resalve cach fuce

* Estabiisi the . y, = axes in any suitabie orientaion.

Label all the known and usknows force magnitudes and

dircctions an the diagram.

o Ta sense of & force having & unksown magnitads cun be
sssumed.

I (] Chapter 4: Force System
Resultants

» [ Chapter 5: Equilibrium of a Rigid
ody v

dingram

Index

Figure 13: Link to Electronic Version of Textbook
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G. Customizing Mastering Engineering to include Instructor’s Course Materials

Mastering Engineering does provide a way for instructors to both (a) Upload and record course
materials (See Figure 14), and (b) assign their own problems (See Figure 15). In my time using
Mastering Engineering, | have not yet used either of these features.

Upload and record course materials

The Course Materials feature on the Mastering Course Home lets
instructors and section instructors with the Course Materials privilege
share documents and media with your students. ¥ou might consider:

» Recording videos and uploading video and audio files

= Uploading documents such as a syllabus, study guides, labs, or
presentations

Students can view or download these materials fram their Course Hame
page. ¥ou can make the files available to students immediately, or at a
later time.

Note: This feature is not meant to be used for adding assignment iterms to
a course. To add assignment items, import or create items within
IMastering.

2 video: Upload audio and video files

M supparted file types and size limits

[ sbout folders for your uploaded or recorded files

M To upload a dacument ar media file

[ To record a video file

[ To make uploaded or recorded files available to students

HTo play, view, download, copy, edit, and delete files and folders

[ To upload or record materials once, and copy them to multiple courses

Figure 14: Mastering Engineering Help File on Uploading Course Materials

Custom content: Edit, create, or import items

In addition to using publisher-provided content, you can edit, create, and
import your own assignahble items.,

» Edit and create assignable items
= Import your own assignable items

» Manage items wou edited or imported

For infarmation about uploading other course materials, see:

» Record and upload videos and documents

Figure 15: Mastering Engineering Help File on Adding Your Own Problems

H. My Recommendations for instructors who will use Mastering Engineering

1. Consider assigning a written journal as part of the Mastering Engineering homework, and
make it a percentage of the entire homework grade. This reinforces some of the
traditional homework practices that | encourage students to maintain (e.g., drawing free-
body-diagrams in Statics).

2. Learn and become knowledgeable about the various settings (e.g., late penalties for
homework) that Mastering Engineering provides.
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3.

Be aware that some students may be quite insistent on their dislike of this approach to
completing homework (see Appendix K for student comments).

. Upsides to Mastering Engineering: Instructor and Student Perspectives

1.

2.

Frees up a significant amount of paperwork on the instructor’s part.

Provides students immediate feedback on whether homework solutions are correct, and
also has the potential to provide immediate assistance to students working on homework
problems.

Keeps all grades in a secure location on the Mastering Engineering website, which an
instructor can access at any time.

Provides the facility to align the goals of homework with Student Learning Outcomes
(SLOs).

J. Downsides to Mastering Engineering: Instructor and Student Perspectives

1.

Software is 1% or 2" generation. Students have complained that correct solutions are not
always recognized by the software as being correct. An example of one type of
inconsistency is shown in Appendix L, where the input (mine, in this case) was not
recognized as being correct, even though it appears to be correct.

It is unclear whether the actual learning outcomes are an improvement when compared to
using a traditional approach to engineering homework. In the courses where | have used
Mastering Engineering, | have not observed any significant difference in student
performance, when comparing students who completed homework through Mastering
Engineering vs. a traditional paper-and-pencil approach. To accurately measure learning
outcome differences between using Mastering Engineering vs. using the traditional
pencil-and-paper approach would be very challenging.

Graphics-based problems. | was advised by another community college instructor to
avoid assigning these types of problems. My brief exposure to solving these types of
problems has confirmed the advice that I had received.

Assignment of computer-based homework problems may discourage students from
solving homework problems using the traditional approach of pencil on paper, including
appropriate diagrams (e.g., free-body diagrams in Statics). To address this issue, |
typically require that students use journals to record their problem solving, collect the
journals 2 or 3 times per semester, and incorporate the journal’s grade as part of their
overall homework grade. This aspect is my first recommendation in Part G.

There is no *“used-software” market for this product, and, as a result, students have really
only one option for accessing the Mastering Engineering software—through the
publisher. | have found that, in today’s textbook market, many students have been
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accustomed to using a variety of internet sources to buy textbooks. Options for students
to obtain Mastering Engineering through another vendor are very limited.

K. Possible Future Trends

If the trend in offering distance-education courses (including hybrid courses) continues, then
Mastering Engineering and other software systems of its type will likely increase in use. As an
instructor who has ample experience in the older, more traditional approaches to teaching Statics
and Circuits, | feel that it has potential to potentially improve upon the “old way”, provided it is
used and managed carefully.
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Appendix L: Summary of Student Comments re: Mastering Engineering in Circuits
Course: ENGR 44, Introduction to Circuit Analysis, 4 units, Spring 2012, Las Positas College,
Livermore, CA, Instructor: Keith Level

Note: ME represents Mastering Engineering, MP represents Mastering Physics, M by itself or
combined with other words will represent any of the different Mastering software programs.

All students were presented with all of the following questions; although each student’s name is
kept anonymous, each lower case letter, in each answer, represents the same student (this is done
to provide some continuity between answers to the various questions).

1. Summarize any use of “Mastering”-types of homework software prior to this semester, and include your
overall opinion of its merits / problems (prior to Spring 2012)

a.
b.

X SQ o

>

~oo

Used ME for Statics, Used MP for 3 Physics Classes

Physics Heat/Light: straightforward, just a bit time consuming

Statics: Not so great graphical problems

I used Aplia for Economics which was a lot easier to use and well thought out than M softwares
that | have used

It is a good way to have immediate check for correct answer. But, | believe it is very time
consuming to change and keep track of the unit prefix, such as u, m, M, G

MP: It was pretty good

ME, MP, MChem

Decent stuff, the hints on why you got a problem wrong can really help.

Used MP before

Used MP in Physics 4A-C

Very finicky about units, ie, will be marked wrong for 5 nF when the answer is given as 5 x 10
I used MP for 2 semesters. It was difficult to get used to at first, but eventually | learned to
appreciate the benefits of having to spend 2 hours on one problem

M-type homework that | have done prior to this semester have the same problems | have in this
semester. The way it is designed to help student learning on the subject is very weak compared to
a software | have to use of Chem 1A, “sapling”

I have used M for two semesters of physics. Both experiences have been awful.

I have used MP and ME so far. | liked using it because | thought that it was a better way to study
than just using the textbook.

I don’t like it at all.

It is a great idea, just need to fix up glitches.

MP was done well, all the answers were correct and what you needed to find was clear. ME for
statics was also pretty clear.

MC: Did not have a problem with it. MP: Hard to input values like it wanted it. ME: Graphs and
some data entry are confusing.

Used M for all 4 of my Physics classes plus my statics engineering class. Up to this class, | would
give M a fair grade, but this experience | would rate M as unacceptable.

2. List some of the positive aspects of Mastering Engineering for Circuits this semester:

Immediate feedback (that isn’t perfect)

Continuous work

Lengthy tutorials, need to summarize text?

I can go back to every assignment that | have completed and review it. I can also do all the
problems from scratch (for no credit)

Immediate respond on the correct answer. It forces you to understand the problem, although it
could help with more hints in regular problems or example problems.
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S o

It tells me whether | have the correct answer right away; hints.

Immediate feedback; tutorial problems w/hints are generally helpful; orange is my favorite color.
Homework is graded very quickly.

Immediate feedback on solved problems which helped speed up the learning process

3. List some of the positive aspects of Mastering Engineering for Circuits this semester: (continued)

e N

Gives instant feedback if answer is right/wrong; Multiple attempts to get correct answer; Don’t
have to wait for the teacher to return work to know your score;

Immediate feedback; Tutorial problems are useful, but very long

Having M homework makes it harder to breeze through an assignment, since you have to work so
much harder for each little point. You end up spending more time thinking about circuits, which
probably increases understanding.

It covers all theories we need to learn for basic circuits; The video clips by the author helps a lot.
Forces me to do my homework fully. Gives me on the spot grading, which is very helpful.
Makes it easy for teachers.

Easy access to it. Wherever you have the internet, you can study. Tutorials are very helpful.
The hints help and when the feedback box shows up.

Most of the hints are helpful. The immediate response is helpful.

Some of the hints helped figure out the problems.

It tries to help us see what we are doing wrong and it gives us hints to get the answer correctly.
Immediate feedback on all problem answers. Hints on tutorials.

4. List some of the negative aspects of Mastering Engineering for Circuits this semester:

a.

Rounding / significant figures errors
Entering the answers in the way ME wants it gets frequently frustrating
Entering plotted graphs never match with the key
Inconsistent units for answers (preferred standard units or Sci Notation), SI units
Do not truncate too much each step of a problem

i.  Only truncate for sig figs for final answers
Lack of circuit building diagrams
All the questions are not of equal difficulty, but are usually worth same points (usually 1 pt), even
though some of them have multiple parts
Tutorials are a lot longer and usually tougher than regular problems
If the answer is slightly wrong, most of the time no error shows up, especially with problems that
are based on a circuit diagram.
The instructions are not always clear. It should provide hints on the regular problems, not only
the tutorials. Keeping track on the prefix, suchas pu, m, M, G
Rounding errors; When they tell you they are using (ms) for time; Some of the hints are very
pointless and don’t held at all; Graphs.
Feedback is not always helpful—difficulty and time ratings are inaccurate; Inputted .785 instead
of pi/4, marked incorrect with comment “check your signs”; drawing vectors is terrible; drawing
graphs is terrible; some problems have errors.
Some problems have incorrect answers; sometimes the software says your answer is incorrect
when it isn’t
Graphing was very difficult, not much room for error.
Some correct answer are not accepted by M; At times it won’t accept an answer if its not in ms
(e.g., €500t y5 -5
Easy to forget (at least for me); Typing in solution can be painfully slow / difficult.
I have no problem with spending a long time working on a problem until I understand it
completely. However, if | spend that long on a problem and then find out that the first answer |
entered was correct after all, | become extremely frustrated. This happened more than once with
ME, but never with MP. When emotion over the software is stronger than frustration over
learning the material, then it is not an effective tool.
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Have to spend more time on unit issue (ie, time is in milliseconds in one problem and in
microseconds in another) for the right answer than actually solving the concept of the problem;
graphs problems are very time consuming to get right.

Tutorials are outrageously long. Spend sometimes an hour per tutorial. | know it is to learn but an
hour reading a computer screen is very, very difficult. If majority of students use T1-83-84
calculators fix your problems to match their rounding. In circuits software the time should stay in
seconds, not milli- or micro-. S.o unnecessary

Being asked to give your answers in milliseconds every problem sucks. All of our answers come
out in seconds. There is not point making us move decimals. All tutorials created by M suck.
Completely removing the tutorials would greatly improve my experience. There are typos on
every assignment. Units in general are always finicky. Most of the hints suck.

It sometimes requires too precise answers.

The feedback box doesn’t always have helpful hints.

The graphing problems are too glitchy. Significant figures and units are inconsistent. Tutorials
have too many parts A-Z excessive.

Answers were wrong. Some of the hints only gave you info that was given in the question. And
the sig figs and what must find, not very clear.

Some problems ask for very specific formats when we input them on the computer and even if the
answer is correct, we get marked down for it.

Required answering time value functions in different prefixes for equations (milli, micro, etc.).
Cannot trust M if my answer is wrong—far too many mistakes on this version of M. 5 or 6 Plus
mistakes. Entering functions on graphs is too time consuming and difficult. Some of the tutorials
are too long. By the end of the problem you just want to be done, which does not stimulate
learning. Possibly make tutorials worth more points.

5. Overall, do you believe using Mastering Engineering for managing the homework in Circuits to be better
than the traditional way (paper solutions, collected /graded /returned)? Explain your answer.

a.
b.

>

Soevo

Overall, no. ME’s issues doesn’t help students focus on the actual subject

A bit, because it involves online use to access different parts of the material

Switch picture diagrams per question; speeds up

No, I do not believe ME to be better, mainly because the teacher does not have to grade the
assignment personally, which usually results in teacher not knowing how lengthy the problems
are.

Yes, it is because it is easier to get immediate respond on answers and scores.

Yes

I haven’t done this specific class using the traditional method, would recommend traditional
method because ME doesn’t give solution to incorrect problems.

Yes and No; 1 like how the grading is easier and faster for M, but wrong answers and unclear
instructions on their end can be quite frustrating. Pros = Cons.

Yes, its faster feedback

Yes, switch up was nice experience.

No, with traditional HW, the professor can show you where you made a mistake (since all the
work for the problem is right there AND if it’s a small error, it’s easier to fix)

No. If it were a more reliable program, then perhaps. The way it is now, dedicated students get
frustrated, and not-so-dedicated students either blow it off or copy from the solutions manual.
Not sure but improving the design of ME will be better, in my opinion

Yes, only because of the way | get instant feedback, however useful that feedback may be.

No, never in a million years. Traditional paper solutions would have made my experience in this
class much more pleasant.

| think so because we don’t have to carry heavy textbooks anymore.

It’s both good and bad. | like having hands on HW help from the teacher.

More thorough grading. Quick response.

I think paper would be easier, since it has you show circuits and label your own circuit and voltage
directions it would help more.
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| find it hard to complete my assignments because it feels very time consuming, | feel like I like
the traditional way a lot better.

I do like the immediate feedback aspect of M and not having to wait for the work to be returned.
Do homework with M does take more time, usually. More time spent analyzing incorrect
problems.

6. You are hired as an advisor to an Engineering Instructor, who has decided to use Mastering Engineering
software, but needs guidance on how to use it most effectively. What do you recommend?

~oo

Don’t use ME in the first place!

“Improve” graphical or vector analysis

Circuit analysis programs

I recommend the Instructor to complete every assignment himself/herself to realize what level of
difficulty they are and if they’re appropriate for all students.

Not assign too many problems, because they are very time consuming.

Tell students to buy solutions manual, it is very useful to understand how to do problems

No.

Give your students multiple tries on each problem, and don’t take off too many points for each
attempt. This way students aren’t afraid to try if they’re not sure about an answer. Give more
problem sets with less problems per set.

I would recommend still giving partial credit even after the due date so students are still
encouraged to learn the material.

Remove unhelpful / repeated units

Use the problems from the book, don’t use the tutorial ones; Don’t mark off points for wrong
answers, only count correct ones.

The problems take a long time, so don’t assign material that you don’t intend to test. Don’t take
off credit for using hints—they’re not usually as helpful as advertised.

The software that designing on the website “sapling” learning.com, | had used for chemistry class.
Not due Fridays at midnight but the time the next class starts. | work Friday nights so it is very
rushed. Please check the problems beforehand.

Don’t use it. If you must use it, never under any circumstances use tutorials. Allow problems to
be turned in late for half credit. Do not limit the number of chances you get. Curve everything.
Assign less problems.

I don’t know how to use it more effectively. | just try to go on the website as many times as
possible.

Minimize amount of graphing problems. Try to change units to be all the same.

Minimize tutorials and graphing problems. Require students to record work in a notebook.

I like the intro questions, they gave me a basic understanding of what I need to do. | would
recommend they do that first if they need help, but not make it mandatory.

Walk through the program with the students so that they know how to use graphs and how to input
values.

Double and triple check the answers before charging students money. Work on the graphing
interface to be easier and less intolerant.

7. Other Comments (list on the backside if necessary). Include any HW problems that you believe to have

mistakes.

b.

Include a circuit analysis program (3" party) if necessary

Interactive graphs

Usually when | partially complete a problem and do not have the time to complete it later on
(before the due date), I’m not awarded any points for that particular question.
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I honestly like it overall, but there are just a few more issues than can really piss you off.
I hope to be hit by lightning so | do not have to finish M assignments.
SHARE AWAY!

— S o

It’s good for immediate feedback, but having answers in the back of the book is just as useful; If
M included a solution, the steps from the start to the solved problem (or until the answer is
reached) it would have been MUCH more helpful.

k. A classmate said it best: “Under any other circumstances, no one would pay $50 to beta test
someone’s software for them.” Especially when we’re busy trying to learn circuits. (1) | wish
they would stop messing around with time units. If an equation given in the problem requires time
to be in seconds, we should be allowed to enter our answer with time in seconds; (2)In the earlier
chapters, M’s insistence on using their preferred sign convention in tutorials was more confusing
than helpful. It didn’t help that the convention they chose seemed backwards compared to the
more logical approach we learned in lecture (and in physics). (3) It would be more useful to have
hints for the long book problems rather than the tutorials, because the tutorials are already broken
up into small parts. (4) That being said, | have found errors in hints as well as final answers. 1 left
comments on the worst ones, but who knows if anyone looks at those? (5) Tutorials are very long
and are only worth the same number of points as a normal problem. It does not feel as rewarding
to complete a tutorial for just one point, regardless of how much is learned from the problem,
when there are 8+ parts to the tutorial.

m. Fix the problem difficulty levels for teachers view.

n. Toward the end of the semester, putting lots of Extra Credit in the M helped. Another problem is
that M only gives credit for problems that have all parts either complete or requested. This means,
if you only know how to do half of the parts on a problem, you can’t get credit for the parts you
have done, until you “show answer” on the parts you don’t know, so instead of getting half credit
on a few problems you didn’t quite finish, you get none if you don’t “show answer” on the parts
you don’t know. Also, sometimes | would be working on problems right up until the last minute,
and | would finish a problem right at 11:59 and not get credit for it because it was considered late.
Due dates need to be more flexible.

» SaoT o

I have found that some problems using the random number generator have the answer to the
original values.

t.  Education is about learning and learning requires trust. Trust in the teacher and trust in the
material. Trust that the teacher knows the material and will, to the best of their ability, guide the
student down the correct path of knowledge. | do not have this trust in this particular ME
program. | have used M several times before and did not have anywhere near this level of
frustration with the program. While | know to err is human, this product is supposed to be a
learning tool, one that is a required purchase, and should not leave the student wondering if the
incorrect answer message they receive is because of student error in answering the problem or if
M is wrong again. | spend many year diagnosing problems in my previous career so | am no
stranger to this process and | believe it is an invaluable skill that everyone should learn, but
diagnosing my homework should not have the extra variable of incorrect software in it. | know
life is hard and real world does have extra unpredictable variables in it, but | and every other
student that has to pay for this program should expect an error free learning tool.
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Appendix M: Example of Submitted Mastering Engineering Answer which appears to be
correct

Part G

Enter the expression \/§i+j +k, where i, j and k are vectars.

Use the ‘vec’ button, available in the first template group, to denote vectors. Select the vector and then click on the 'vec' button.

Vai +j + x - | O S

V2itj+k
My Answers Give Up
Try Again

The correct answer does nat depend an the variables: 4, j.

Example of apparently correct problem submission, interpreted by the software as incorrect. The
main issue turned out to be how specifically the vectors were inputted, which ultimately was
corrected. From the students’ perspective, if an answer looks correct, is marked wrong by the
software, should be graded as being correct. The mistake in this instance was inputting the
vectors i, j and k without hitting the vec button first.

Submitted Answers
AMNSWER 1:

V2i+j+k=+v2i+j+k

The carrect answer does not depend on the variables: 4, j. ‘

ANSWER 2

V2i+j+k=

The correct answer does not depend on the variable: kopee- ‘

ANSWER 3

V2i4j+k = V24 j+k

‘ There is an error in your submission. Make sure you have formatted it propery.

Return to Current Iteml
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Part G

Enter the expression +/2i +j+k,where i, jand k are vectors.
Use the ‘vec’ button, available in the first template group, to denote vectors. Select the vector and then click on the 'vec” button.
V2i+j+k=v2+j+k

My Answers

Correct

The correct submission to the original problem discussed and shown above.
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