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Nurturing 
Persistent 
Problem Solvers
D

uring my eighteen-year tenure as a high school mathematics teacher, there has been 
one question that I have yet to answer: “Why don’t students do homework?” On the 
basis of research, we know that many factors may lead to a student leaving home-
work undone. A student may lack the drive to complete work out of school. Or a 
student may choose not to do the homework simply because he or she does not know 

how to complete it. To address this latter factor, I have chosen to use an online program called 
Assistments, which is offered at no cost through Worcester Polytechnic Institute. Assistments 
is described as a platform where teachers can author their own questions to be assigned to their 
students. Students receive immediate feedback about the correctness of their answers, and some 
teachers may even offer hints or videos to assist students in assessing their knowledge.

For effective use of this platform, I place my second-year algebra homework assignments in 
students’ notebooks as well as online. Each student completes the assignment on paper and at 
the same time enters answers into Assistments. If a student were adding two polynomials and 
entering the sum, I might provide a list of multiple-choice answers from which the student would 
choose the correct one. On another day, I may simply ask, “What is the coefficient of the x2 term 
in your sum?” Immediate feedback about the correctness of the answer follows. The student 
need not wait until the next day to realize whether a solution is incorrect. If the answer is incor-
rect, students can persevere by checking the arithmetic or algebraic reasoning. I have also created 
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some questions with helpful hints, ones that I have 
developed after years of teaching the same concepts 
and observing similar student errors.

I am in my second year of using this platform. 
Last year I used the “hint” option to remind stu-
dents of key information when they answered a 
question incorrectly. For example, in simplifying
200,

2 50

 if a student offered 

200,

2 50  as her simplified 
form, then a hint would pop up to remind the stu-
dent that one should look for the greatest perfect 
square that is a factor of the radicand. By giving 
this hint, my hope was that a student would go 
back to the problem and try it again. Although 
some students did this and were quite pleased with 
themselves the next day as they presented solutions 
to their peers, others did not take this opportunity 
to make things right. Sadly, some students accepted 
that their answer was not the best and simply 
moved on.

This year I have become a savvier Assistments 
user as I have learned how to embed video into an 
assignment to offer scaffolded support. My students 
now have two opportunities to provide a correct 
solution. After the first incorrect solution, a video 
pops up embedded within the problem screen. I cre-
ate these videos on my iPad® using a program called 
Explain Everything. This program records my voice 
and my writing as I use a stylus on the iPad either 
to demonstrate the entire problem or to provide 
a scaffolded start toward the solution, ultimately 
leaving the rest of the process for the student. For 
students who are not doing homework because 
they do not know how to do a particular problem, 
this short—usually two- or three-minute—video 
offers entry into the problem and ultimately leads 
to its solution. Some days I choose to bring the 
problem to its finish in hopes that students will 
apply a similar strategy on future problems in that 
night’s homework or one in the near future. Other 
days I allow my students more room to problem 
solve their way through the process, asking them to 
find a suitable method for completion. 

I would estimate that the impact Assistments 
has had in my classroom is well worth the time it 

Table 1. Results of Persistence Survey

No Video Support Has Video Support

Q1 and Q3 . . . I increase my efforts.

Agree 38% 61%

Disagree 31% 19%

Q2 and Q4 . . . I give up.

Agree 36% 15%

Disagree 45% 66%
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has taken me to learn to use the program. I have 
been able to create assignments on my own since 
attending one all-day workshop at WPI in Worces-
ter, Massachusetts. When I have a question about 
the program, I can access a help desk at WPI and 
lots of help videos on the Assistments website. 
The most challenging and time-consuming part of 
the process has been making my help videos and 
uploading them to Youtube.com. Like any new ven-
ture, this was quite a slow process at the beginning 
of the school year, but now I can complete these 
tasks very efficiently. On average, it takes me fif-
teen minutes per lesson to complete these tasks.

The feedback I have received from my students 
has been positive and supportive. I know I am 
heading in the right direction; I feel that I have a 
blended course now, in which our interactions do 
not end as the bell rings. All of my students, as well 
as all of the other second-year algebra students, 
have access to a mathematical guide at the touch 
of their fingertips. In addition to the outpouring of 
support from students, I have also received praise 
from parents. They are grateful that an adult can 
offer their child expertise after dinner, when most 
of my students seem to delve into their homework. 
Parents feel that the immediate feedback from the 
homework platform, coupled with the support of 
the embedded videos, has taken pressure off par-
ents who may feel uncomfortable with their own 
mathematics knowledge base.

To measure whether these videos have helped to 
nurture persistent problem solvers, I have surveyed 
three of my four classes as well as one class taught 
by another teacher. Using the work of Dweck 
and Elliott (1998) and Breen, Cleary, and O’Shea 
(2010), I administered a survey in which students 
were asked to choose their level of agreement on 
a Likert scale (1 represents “disagree strongly,” 2 
represents “disagree,” 3—“not sure,” 4—“agree,” 
and 5—“agree strongly”). The survey questions 
read as follows: 

1. Think about a homework question that does not 
have video support. “When presented with this 
homework question that I cannot immediately 
complete, I increase my efforts.” Choose your 
level of agreement or disagreement. 

2. Think about a homework question that does not 
have video support. “When presented with this 
question that I cannot immediately complete, 
I give up.” Choose your level of agreement or 
disagreement.

3. Think about a homework question that does 
have video support. “When presented with this 
question that I cannot immediately complete, I 
increase my efforts.” Choose your level of agree-
ment or disagreement.

4. Think about a homework question that does 
have video support. “When presented with this 
question that I cannot immediately complete, 
I give up.” Choose your level of agreement or 
disagreement.

Fifty-two students answered all questions in the 
survey. Of these fifty-two, fourteen are students of 
another mathematics teacher. 

To summarize the results (see table 1) of ques-
tions 1 and 3, 38 percent of the students chose a 
level of agreement with respect to increasing their 
efforts even when there is no video support. Thirty-
one percent chose a level of disagreement with this 
statement, which means they do not increase effort. 
When the question was offered again regarding 
having the support of the embedded video, 61 percent 
of the students agreed that they would increase 
their efforts, whereas a mere 19 percent disagreed 
with the statement. In terms of the number of 
students, twelve more students said that they do 
increase their efforts when the video is offered. 

The results of questions 2 and 4 are similar. 
Without video support, 36 percent of these students 
agree that they give up. When the question is posed 
again, this percentage drops to only 15 percent, 

I have learned how to embed video into an assignment  
to offer scaffolded support.
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which means eleven fewer students say that they 
give up when video support is offered. Forty-five 
percent of students tended to disagree with the 
statement about giving up when video support 
is absent, and this percentage grew to 66 percent 
when the video support was offered. 

According to the survey results, it is evident that 
students persist when the video support is offered, 
especially because a greater number of students 
agree that they increase efforts when the video is 
present and fewer students say they give up when 
this video support is offered. 

Anecdotally, I have gathered a great deal of 
evidence that students feel empowered through 
this technology I have offered them this year. One 
powerful example is of a struggling student, who 
nervously asked me if I would take away the videos 
on the basis of the survey results. He said that this 
would devastate him. Others have expressed simi-
lar views. Another student shared with me that she 
watches all the videos again before a test and then 
finds another problem to practice to make sure she 
fully understands the material. I had been expecting 
some negative comments about these videos, but I 
have yet to receive a single one from any of my stu-
dents. Those who have the other math teacher also 
proclaim their excitement over these videos because 

they enjoy hearing another math teacher’s perspec-
tive on a topic. On the basis of my interactions with 
my students and their parents, as well as the data 
from the persistence survey, I believe that online 
support, immediate feedback, and embedded videos 
I have created have indeed nurtured my students to 
become more persistent problem solvers.
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