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OnlineHomework: Doesit help or hurt in thelong run?
Abstract

Software packages that allow for homework to berstibd through the web have
provided an interesting opportunity for both studeand faculty. Students are given an
opportunity to practice solving problems witlguded solution process and can receive instant
assessment regarding their solutions. From atfapelspective, the ability to assign homework
online and have it graded automatically simplifiesnework assessment. Software and book
choice can mitigate time savings for the professmquiring problems be manually coded, but
overall the use of software decreases time reqairediminister the homework. Methods of
delivery (online only or hybrid classes) can alsgdia large effect on the time and effort
committed to a course.

Here, we propose the use of online homework soétwlaes not instill the importance of
presenting a logical and organized solution pracgsiware lacks the ability to assess a
student's ability to communicate technical inforimaeffectively”; an important characteristic
that is missing in recent engineering gradudteékhe use of online homework can be beneficial
in developing a solving process and retention ofenief>“, but may also be detrimental for
classes that require illustrating an organizedtsmlumost engineering classes.

Preliminary work in assessing of "presentationrobeganized solution process" and it's
correlation with the final course grade has bearedo a sophomore mechanics class. Early data
does not support the hypothesis, that there iship® correlation between final grades in the
class and one's ability to present work clearly (p408). However, these data were included
within a component of a scoring rubric. In the fetupresentation of work will be a separate
category in the rubric so that a more completeyaigtan be done. Anecdotal evidence
(discussion with colleagues) regarding "presentadioan organized solution” in the classes that
follow these sophomore mechanics courses illustret@pposite.

I ntroduction

Current research shows there is little evidendBustrate online learning is significantly
more effective that traditional meth&dsWhile this is a larger debate that encompasses th
delivery of lectures and lessons, our work focusethe effect of online homework on the
ability of students to communicate technical infatimn in their homework, quizzes and exams.
Research shows the ability to communicate techmdéatmation giraphically, through sketches
and diagrams is missing from our graduating engingestudents’.

We have recently used software packages that &ipanline homework submittal. We
have used these in sophomore mechanics classémeme@xperienced the benefits and
frustrations associated with the use of these ggskaOnline homework has the potential to free
many hours of time for faculf{ to concentrate on research or perfect their lestutowever
some evidence exists that in an effort to bestsassteident knowledge and enhance their ability
to communicate one engineering faculty member cam@tl hours a week to ONE coudtsean
unsustainable side effect of online courses. Additily direct cheating is reduced, but not
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eliminated through the ability of software to ramidpe numbers. Finally faculty can assign
many problems for students to practice and petfast problem solving skills.

From our experiences, there are still some buafsnied to be worked out with certain
software packages. Students are often frustratexhwtrere are only minor inaccuracies in their
answers. Often students will give up on a probdaiation, out of frustration (minor problems
with FBD's arrow and or significant figures), someds sacrificing their grade on the
assignment, even though they have a clear undeistpof the subject matt€t In addition,
depending on publishers and content used, mudteadrtline content still needs development.

In self reporting studies, students have indic#tatl they believe online homework is an
effective form of assessment; indicating that tis&idy habits improved and they believe the
homework positively affected their final exam anthf course grad@‘s”. A study also showed
that students were successful in the 2nd semeistisis® semester science course sequénce
Students do generally appreciate the ability ttaimby know if they achieved the correct answer
and/or obtain hints to direct them to the corredveer. The ability to work many problems is
also a benefit to students as they often ask torgge problems solved. Therefore, if extra
problems are assigned, students can choose tomrglefanswer and immediately see the entire
solution®. Students also appreciate having a guided solinitead of a "blank-slate" (a blank
sheet of paper) to start their probléfhs

At large universities, with class sizes now exieg@00 students per class, online
homework may be the only way that students canvedeedback regarding their homework.
However, while working on homework, some studetitedly follow each step without
necessarily having a clear understanding of thelpno solving process. In these larger classes,
students do show high achievement scores on é%ams are not necessarily assessed on their
skills in presenting a logical problem solving pees.

Research has illustrated there is little diffeesircthe final course grades of those who
have received online homework versus handwritteneveork®. We too show evidence to
support this ideapE0.149. However, the missing piece in all of the onliemework software,
is an assessment of the presentation of studeotk: Whe use of online homework can be
beneficial in developing a solving process, butidetntal for classes that require illustrating an
organized solution: which is still a necessary foolmost engineel3.

M ethods

We assessed homework in three classes in using different formats. In the first class,
only online homework was assessed for the correswer, with a reduction of points based on
the number of attempts to get to the correct anshvéhe second, online homework submittal
was assessed similar to the first class, howewerrandomly chosen handwritten problem was
also graded using the same rubric used on exanesiubhnic used a 0 to 4 scale over 3 different
categories: 1) Coordinate System and Free BodyrBiag, 2) Equations derived from those free
body diagrams, and 3) the Solution obtained froendtjuations and neatness of the solution. The
final iteration of homework assessment did NOTudel online homework at all. One randomly
selected homework problem was collected and gradedsimilar rubric as described above,

£'2S6't7¢ abed



where 20% of the score was reserved for the neatifébe solution. In this study, our proxy for
presentation of a solution is the overall “handterit homework score.

We conducted ANOVA analyses to determine if theas & difference between online
homework and handwritten homework. The data wleated across three semesters from one
instructor’s class. Each semester collected ewdifft type of homework; 1) online only (O
only), 2) online and handwritten (O and H) and &ydwritten only (H only). In each case of the
online homework submittal, multiple attempts weieveed. Future studies will consider
limiting the number of attempts.

Results

Analysis of the data indicate that there was aiggmt difference (p = 0.018) between
two classes, online with handwritten and the haittewar only. The handwritten only final grade
was an average of approximately seven points IolnaaT the class that used a combination of
online and handwritten homework. A potential caofsthis difference is that the homework
average is included in the final grade and there ava3.1 point difference in the homework
averages between those two classes. Another @teatise for this difference is higher
homework grades due to students being allowed phailsittempts on the online homework
problems. In each of the classes final grades iavadléxam grades are contrasted with the
homework grades.

As stated above, there was a significant differendke final grades of two classes.
Figure 1 shows a boxplot, with mean scores, fotlinee classes and the final grade. However,
when analyzing class compared to the final exardegrédnere was no significant difference (p =
0.348) between the classes. As stated previowslyelieve the significant difference with the
final grades is due to the fact that the final grags partially based on the homework grade.

Boxplot of Class vs.Homework Grade
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Figure 1. Boxplot of Classvs. Homework Grade
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The second analysis broke the homework grade doterthe corresponding A — F
grades using a standard grading scale (e.g., =80 A, 80 — 89 is a B, etc.). The results of the
second analysis show that there was a significiffiereihce (p = 0.005) between the letter grade
on the homework and the final exam grade. Studwmimg an ‘A’ average on the homework on
average scored 14.4 points higher on the final etkeam students having an ‘F’ average on the
homework.

Discussion

These data do support the idea that delivery metfmchomework do not impact student
learning. However the opportunity for faculty taiil the importance of a engineer's ability to
communicate effectivel$ (through technical sketches, free body, energy,fand cash flow
diagrams)yare missing when students are only asked to do@hibmework. These data also
indicate that a combination of online and handemithomework is significantly better than
handwritten homework alone. There may be sevesalores behind this higher homework
average: here, we suggest three. First, studemtw@king homework problems before entering
their solution into the online software. Seconddsnts are using the online software to guide
their handwritten solution and therefore spend ntione on their handwritten solution. Finally
students get one more opportunity to practice freiblems solving skills with a requirement to
turn in a handwritten solution.

We suggest, in the field of engineering, it maybbset to use introductory classes to
develop and establish the presentation and ordaorizskills along with a rigorous problem
solving process, on which other classes can bHildlence exists to suggest that technical
communication though sketches is an ability thatss on this generation of studéflts
Therefore, using online homework, alone, in thelirean and sophomore level courses may be
detrimental to the student and future engineerthése upper level classes, students may be
required to present a logical problem solving pssde their handwritten work, but will not have
had the opportunity to practice those skills. Withthis opportunity to practice students may
graduate without an ability to communicate effeglywith our current engineering force.

Conclusions

Studies discussed here have investigated the usdioé homework in classes whose
value was assessed by correlating homework gradesat grades and through student
survey$§: 78 101 However, few studies have assessed the effextlisfe versus handwritten
homework on the success of stud€hthis study shows, through a similar correlatién o
homework grade to final grade, that there was goifscant difference in the success of students
as to if they did homework online, handwrittensome hybrid combination of both. However,
assessment of presentation of the solution is aitiglincluded in the solution part of the
grading rubric. Future rubrics will include “claribf solution” or “presentation of work” in a
separate score as part of the rubric discusseccalde also suggest a longitudinal study should
be developed to assess the effectiveness of dmiimework on a student's ability to
communicate effectively in advanced classes. Idhg run, our students are missing out on an
important opportunity to develop their sketchingl gmoblem solving skills that will successfully
carry them to other classes and into the work force
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The obvious short term tradeoff for using onlimertework systems includes a generally
more accepting student body for similar materiahpoehension. And for faculty, depending on
the online system chosen, online homework systemdead to less time spent grading.

Our first attempt to assess a student’s abilifyresent their work suggests that this
cannot be done within a component of a rubrichinfuture, handwritten homework assessment
will include explicit section for “presentation wiork” in the rubric. Early evidence, collected in
current classes, suggests with explicit claritgxpectations of effective communication, and the
ability to practice it, students can communicafeatively. These skills can be instilled using a
small portion of the handwritten homework to asstgdents' presentation skills. This is
relatively easy in lower enroliment courses (30s8&lents) in which professors can oversee the
problem solving process. Some (like ourselves) hlagability to teach at smaller schools and
there are ways to use hybrid approaches of onfidehandwritten homework to assess and
instill the importance of effective technical commzation. We are not sure what the solution
will be in large enrollment courses.
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