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“I like a teacher who gives you something to take home to think about besides 
homework.” --Lily Tomlin

Preface

7KLV�LV�WKH�¿UVW�LQVWDOOPHQW�RI�D�WKUHH�SDUW�UHSRUW�IRU�WKLV�MRXUQDO��7KLV�¿UVW�SDUW�
offers a broad overview of the WeBWorK software and of student use. Future 
issues will deal with how teachers use it and what the research on web-based 
homework suggests about the advantages and disadvantages of using WeBWorK. 
)RU�QRZ�VXI¿FH�LW�WR�VD\�WKDW�UHVHDUFK�KDV�GHPRQVWUDWHG�IDYRUDEOH�UHVXOWV��VWXGHQW�
achievement is higher and faster, when using WeBWorK, especially when teachers 
redirect the grading time they save to other ways of scaffolding student learning.

Homework  
 
Mathematics homework in high school mathematics has been a problem for 
DW�OHDVW�RQH�KXQGUHG�\HDUV���*HQHUDO�)UDQFLV�:DONHU��D�&LYLO�:DU�YHWHUDQ�DQG�
ODWHU�SUHVLGHQW�RI�WKH�%RVWRQ�VFKRRO�ERDUG��FRQYLQFHG�ERDUG�PHPEHUV�WR�FXUWDLO�
mathematics homework because it was making his own kids anxious.1  More 
UHFHQWO\��3LVFDWDZD\��1-��7DPSD��)/��DQG�RWKHU�FRPPXQLWLHV�KDYH�SODFHG�D�OLPLW�
on the amount of homework teachers may assign.  Some districts enforce Cooper’s 
“ten minute rule”2�±�QR�PRUH�WKDQ����PLQXWHV�SHU�GD\�WLPHV�WKH�JUDGH�OHYHO��H�J���
third graders would have 30 minutes of math homework per day). In part, these 
limits are driven by the knowledge that some students have more support at home 
than others when it comes to getting help with homework. For example, students 
in middle class households have a particular advantage when it comes to resources 
IRU�FRPSOHWLQJ�KRPHZRUN�±�WKH\�DUH�PRUH�OLNHO\�WR�KDYH�SDUHQWV�ZKR�DUH�ZHOO�
educated, are at home from work in the evenings to foster homework completion, 
RU�ZKR�KDYH�WKH�¿QDQFLDO�UHVRXUFHV�WR�KLUH�D�WXWRU�

1 General Walker 
2 H. M. Cooper (2007). The battle over homework: Common ground for administrators, teachers, and parents 3rd edition. Thou-
sand Oaks, CA: Corwin Press. 
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The mathematics homework pendulum, as with other issues in education, seems 
to take some rather wide swings over time, the reversals often coming because of 
QDWLRQDO�FULVHV��:LWQHVV�WKH�6SXWQLN�GULYHQ�FKDQJHV�LQ�WKH�����¶V��0RGHUQ�0DWK��
DQG�WKH�SUHVHQW�UHDOL]DWLRQ²QRW�DV�GUDPDWLF²WKDW�WKH�8QLWHG�6WDWHV�LV�EDWWOLQJ�
to maintain status as a world leader in science, technology, engineering, and 
mathematics (STEM). 

In this article, we acknowledge the differences in beliefs and practices on 
homework while noting that most consider homework an important complement 
to the teaching-learning process.  Indeed: “High school students who do their 
homework outperform those who do not by 69% on standardized tests.” (Cooper, 
2007).

7KH�ÀLS�VLGH�RI�KRPHZRUN�DVVLJQPHQWV��HYHQ�WHPSHUDWH�DQG�ZHOO�SODQQHG�RQHV��
is the extraordinary amount of time a teacher needs (a) to determine that students 
actually do their homework regularly, consistently, and conscientiously, and (b) to 
provide feedback. In a time of full teaching schedules, full classes, in and out of 
class management responsibilities, and heavy state assessment accountabilities, it 
is worthwhile to explore alternatives to teachers spending many hours grading—or 
even “checking” student homework. Many teachers do not spend time on grading 
homework, instead using various homework checking strategies that range from 
“spot checking” to having students “exchange papers” in ways that may have 
VXSHU¿FLDO�SHGDJRJLFDO�YDOXH�

WeBWorK Overview

WeBWorK is a tireless, patient, web-based electronic homework drudge that grades 
every homework problem for every student in every class for the entire semester. 
The software also provides reports to the teacher, in spreadsheet form, on how 
each student performed on each assigned problem. Options in reporting include 
seeing the answers a student gave, number of tries made to get to those answers, 
and even the trail of attempts a student used. Homework can be submitted online 
at any time before the due date, from anywhere a student has internet access.  

WeBWorK is a free, open-source, web-based software program that does not 
purport to teach. It is a tool through which teachers access a national library of 
problems, choose and assign a collection of items as homework, and harvest 
scoring information. The student side of the tool offers assignments to students on-
screen, one item at a time (and through an optional printout of all items), collects 
and grades student answers, informs students whether an answer is correct, and (if 
this option is chosen by teachers) allows the student to try again. The tool can be 
XVHG�IRU�KRPHZRUN��TXL]]HV��DQG�SUDFWLFH�H[DPV��/HDUQLQJ�WR�XVH�WeBWorK, for 
both teachers and students, takes less than one hour. 

Students can be encouraged to work cooperatively, yet WeBWorK can be set to 
offer individualized assignments in which each student is offered slightly different 
problems. Research indicates that across socio-cultural and gender categories, 
it is common for up to 90% of students who use WeBWorK to do homework 
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assignments, and to do at least as well on tests as students who do homework by 
the traditional paper and-pencil method. 3 4 

Among the pedagogical advantages of WeBWorK are: (1) it is a free tool that 

delivers homework or quizzes on-line and grades and records the work for all 

students  for the entire semester.  (2) it supports the teacher by  freeing time for 

use in instructional preparation, alternate forms of formal and informal evaluation 

of student understanding, etc. and (3) it is prompt in giving students immediate 

feedback.

WeBWorK Features

An important website, hosted by the Mathematical Association of American 
�0$$��ZKHUH�\RX�FDQ�OHDUQ�PRUH�GHWDLOV�DERXW�:H%:RU.�LV� 
http://webwork.maa.org/moodle/

The information on the site includes a list of the features of WeBWorK, key among 
these are5:

 ȼ Immediate feedback as to whether the answer is correct.

 ȼ (DFK�KRPHZRUN�DVVLJQPHQW�LV�DYDLODEOH�DV�D�GRZQORDGDEOH�3')�¿OH�

 ȼ Students can use any computer and browser combination that can access a web 
page.

 ȼ Every problem has a "Feedback" button that can send an e-mail message 
directly to the teacher

 ȼ Students get immediate feedback on the validity of their answers and have the 
opportunity to correct mistakes while still thinking about the problem. As one 
VWXGHQW�VDLG���,�FDQ�À[�P\�PLVWDNHV�ZKLOH�>WKH@�SUREOHP�LV�IUHVK�LQ�P\�PLQG�µ

 ȼ Individualized versions of problems means that teachers can encourage students 

to work together, while still requiring that each student develop an answer to 

his or her own version of the problem.

 ȼ Provides automatic grading of assignments.

 ȼ Provides information on the performance of individual students and the whole 

class.

 ȼ 7KH�WHDFKHU�FDQ�ÀQG�RXW�ZKHUH�LQGLYLGXDOV�DQG�WKH�ZKROH�FODVV�DUH�LQ�FRUUHFWO\�
completing the homework.

3  For example, see S. Hauk & A. Segalla (2005). Student perceptions of the web-based homework program WeBWorK in 
moderate enrollment college algebra courses. Journal of Computers in Mathematics and Science Teaching, 24(3), 229-253; S. 
Hauk, A. Segalla, & R. Powers. A comparison of web-based and paper-and-pencil homework on student performance in college 
algebra. Manuscript submitted for publication.
4   Rochester, Rutgers, CSULB 
5  Source: http://webwork.maa.org/wiki/List_of_features 
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 ȼ The teacher can use any computer and browser for management of the 

assignment.

 ȼ The teacher can answer student questions by e-mail.

 ȼ *UDGHV�IURP�DVVLJQPHQWV�DUH�HDVLO\�LQWHJUDWHG�ZLWK�VSUHDGVKHHWV�VXFK�DV�([FHO�

 ȼWeBWorK remembers each student's problems, so they can connect to 

WeBWorK, attempt a problem, receive immediate feedback about the validity 

of their answers, try again or logout and give the problem more thought if 

necessary, and then reconnect to WeBWorK to attempt their own individualized 

problem again. Students can attempt a problem as many times as they wish 

until the due date unless the teacher desires to place a limit on the number 

of allowed attempts. Each problem in a set can have a different limit on the 

QXPEHU�RI�DOORZHG�DWWHPSWV��)RU�H[DPSOH��WHDFKHUV�PD\�ZLVK�WR�OLPLW�WKH�
number of attempts on True/False questions while allowing unlimited attempts 

on problems requiring numeric and symbolic answers. 

 ¥After the due date, students can review the homework, including the answers 
expected by the teacher.

How Students Use WeBWorK 

After logging in much in the same way one logs into any website program, the 

effective use of WeBWorK means each student will:  

1. Print a copy of the assignment.  

2. Work the problems on paper, away from the computer.  

3. Enter each answer into WeBWorK and get a validation response (correct or 

not). 

4. ,I�VHW�XS�IRU�PXOWLSOH�WULHV��UHGR�DQ\�SUREOHP�LGHQWLÀHG�DV�KDYLQJ�DQ�LQFRUUHFW�
answer.

5. Get immediate feedback on whether the re-try is correct or not. Note: Retries 

can be with or without penalty (e.g. for a quiz). 

6. Turn in homework at any time, and from anywhere with web-based internet 

access. 

7. Work in groups. Note that each student can have individualized problems, e.g., 

WeBWorK gives Tim the problem “Solve for x: 6x2 – 13x����� ���µ�ZKLOH�
Sandy gets “Solve for x: 4x2 – 11x����� ��µ
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An example

7KH�ÀJXUHV�EHORZ�RXWOLQH�´5\DQµ�DV�KH�GRHV�+RPHZRU�6HW���XVLQJ�WeBWorK.  

3HUXVDO�RI�WKH�ÀJXUHV��HYHQ�ZLWK�VRPH�GHWDLOV�OHIW�RXW��VKRXOG�JLYH�WKH�UHDGHU�D�
JRRG�LGHD�RI�WKH�LQWHUDFWLYH�´GLDORJXHµ�EHWZHHQ�:H%:RU.�DQG�VWXGHQW���0RUH�
details will be included in the second and thrd installments of this article to 

EH�SXEOLVKHG�LQ�WKLV�MRXUQDO���:H�ZLOO�H[DPLQH�KRZ�WKH�WHDFKHU�FDQ�PRQLWRU�DQ�
individual student’s and entire class’ progress, concomitant implications for 

teaching using WeBWorK, and research results.   

Figure 1: Today  Ryan will work on HW 4.  In the “Course Info” the teacher can insert directions, 
suggestions, and hints.

Figure 2: Ryan clicked on Problem 1 of HW 4 and got the following screen.
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Figure 3: Ryan continued working in HW 4 and solved Problem 3 correctly.  Note the summary 
below the problem.

Figure 4: Ryan made an error on problem 4.  Note the “Messages.”
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Conclusion:

That students “do” their homework regularly and consistently is an essential part 
RI�WKH�WHDFKLQJ�OHDUQLQJ�SURFHVV�LQ�PDWKHPDWLFV��:KLOH�WeBWorK is not a cure-
all, it offers a valuable tool to teachers and students. It has been shown to increase 
the amount of time students spend on homework, and it frees up some time for the 
teacher to devote to other important aspects of teaching, like planning and giving 
feedback on more extended efforts by students to make sense of mathematics. 


