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iMATHINATION

Empowering Students as
Problem Posers 

Problem solving has long been a recommended 
practice in mathematics education. It is one of the 
five mathematical process standards designated 
by the National Council for Teachers of Mathemat-

ics in the Principles and Standards and appears as the first 
Standard for Mathematical Practice as part of the Common 
Core State Mathematics Standards. Many mathematics edu-
cators across grade levels identify problem solving as an es-
sential component of mathematics instruction and learning. 
Traditionally, students have engaged in solving problems that 
are generated by teachers, textbook companies, or other 
resources. Suppose, though, that students also engage in 
generating or posing the problems to be solved. Within the 
context of problem solving there is problem posing—the idea 
that students be encouraged to ask mathematical questions 
or develop problems that arise from a situation or experience. 
In what ways might problem posing empower students as 
mathematical thinkers and learners? 

This idea of engaging students as problem posers, instead 
of just problem solvers, is not a new one. In fact, Silver (1994) 
provides a review of research literature as far back as 1932 
that suggests benefits of engaging students in posing prob-
lems “as a means to improving students’ problem solving” (p. 
23), “as a window into students’ mathematical understanding” 
(p. 24) and “as a means of improving student disposition to-
wards mathematics” (p. 24). Silver also explains that problem 
posing is a way for students to express mathematical talent, 
can be considered a creative activity, and reflects the work of 
mathematicians. The latter two are also recommended prac-
tices in the field of gifted education and talent development. 

With these valuable characteristics of engaging students 
in problem posing, it is not surprising that in reviewing the 
implementation of the Common Core Standards for Math-
ematical Practice with advanced learners, Johnsen and 
Sheffield (2013), recommend a ninth standard for mathe-
matical practice for encouraging the development of stu-
dents’ mathematical talent, beyond the original eight. This 
standard for mathematical practice—“Solve problems in 
novel ways and pose new mathematical questions of inter-
est to investigate” (p. 16)—is also characteristic of practices 
in gifted education and talent development whereby stu-
dents are engaged in creative pursuits similar to the prac-
ticing professional in a field.

Introducing students to problem posing could involve 
providing students with a picture, video, information, or 
data; asking them what they notice; and recording the stu-
dents’ ideas, both mathematical and not. This can prompt 
discussion about the situation and students could then be 

encouraged to ask questions about what they notice. While 
it is important to note that some questions that are gener-
ated may not be mathematical in nature, the teacher can 
position students to “think mathematically” as they develop 
problem posing skills and select mathematical questions to 
solve. Students’ questions and problems will also become 
more complex as their mathematical knowledge increases 
(Baxter, 2005).

One way to start engaging students in posing problems is 
to use what math educator, Dan Meyer, calls a Three-Act Task 
that positions students to: 

•  Observe a real-life situation (typically in the form of a  
 video) and generate mathematical questions or prob- 
 lems related to the situation (Act 1); 
•  Identify information that would be needed to investigate  
 problems and solve them (Act 2); and 
•  Discuss solutions and strategies for the problems (Act  
 3).

Problem posing primarily takes place during Act 1. Dur-
ing this time, students watch a short video of a life experi-
ence or situation, followed by the teacher asking students 
to think about and explain what they noticed about the situ-
ation. Students are then encouraged to pose questions or 
problems about the situation and what they noticed. Each 
Three-Act Task has an identified “target” question that the 
task is designed to elicit, however, students may generate 
multiple questions that are related to the situation and could 
be solved. Ultimately, the goal is for students to derive the 
problems and questions through their observation and dis-
cussion as opposed to the teacher providing the problem. 

Since Dan Meyer originated the term “Three-Act Task” for 
secondary education (http://blog.mrmeyer.com/2011/the-
three-acts-of-a-mathematical-story/), other educators have 
begun to describe how these tasks can be integrated with 
younger students as well (see Resources). There are math-
ematics educators who also have begun curating and making 
available Three-Act Tasks for students at all grade levels—Gra-
ham Fletcher (https://gfletchy.com/3-act-lessons/) and Cathe-
rine Castillo are (https://mscastillosmath.com/3-act-tasks-by-
me/) are just two of them. These can be used as you begin to 
engage students in posing mathematical problems. Have fun 
and let me know how it works for you. THP

Additional Three-Act Task Resources
Teaching Children Mathematics Article—Trying Three-Act Tasks  
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times daily) process, the two collabora-
tors checked in with each other through 
email and mobile text. They even cre-
ated a private Facebook account where 
they could share ideas and post photos 
of progress and success. Most impor-
tantly, they worked together to identify 
challenges and specific strategies that 
could help them address issues. So, the 
two became a team of one.  

The next musketeer, a Porthos-like 
collaborator, was larger than life and 
had an impressive grasp of gifted pro-
gramming rules and regulations. This 
teacher supported the team by initiating 
meeting times, prioritizing the agenda, 
and communicating current research 

on gifted education issues. As a result, 
the three collaborators became one 
team of musketeers. All for one! Togeth-
er they tackled a broad range of issues, 
services, and needs. In combining their 
strengths, the teachers stood at the 
ready to “protect and defend” their stu-
dents, administrators, gifted programs 
and services, and schools.  

Like most teachers, Lisa faced many 
challenges at the beginning of each 
school year. She served an ever-in-
creasing number of exceptional stu-
dents with diverse needs. She worked 
with complicated family schedules, 
complex student issues, and collabo-
rated with every grade level in her 

building on gifted issues. In working 
with her modern musketeers, Lisa ex-
perienced reduced stress, improved 
advocacy for her gifted students, and 
a sense of professional empowerment 
that emanates from focused team 
work. In all, Lisa navigated the school 
year quite successfully. She was, after 
all, a musketeer! THP
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 with Primary Students, by Lomax, Alfon- 
 zo, Dietz, Kleyman, and Kazemi (Octo- 
 ber 2017)
Educational Leadership Article—From An- 
 swer Getters to Problem Solvers, by Fly- 
 nn (October 2017)
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