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In this article, we review instructional methods 
used with preservice elementary teachers in a teacher 
education program. Specifically, we reflect on a 
pedagogical approach in a mathematics methods 
course that focused on researching the historical 
development of a mathematics topic and how that 
approach supported preservice elementary teachers’ 
growth in learning and teaching mathematics. We 
share information about the assignment, discuss the 
results and suggest implications for future practice.

Researchers have suggested several methods to 
help teachers overcome mathematics-related anxiety, 
including engaging in reflection through journal writ-
ing, using manipulatives (Brown, Westenskow and 

Moyer-Packenham 2012), and researching the history 
of mathematics to foster their beliefs and attitudes 
about teaching and learning mathematics (Charalam-
bous, Panaoura and Philippou 2009).

A recommended approach is promoting preservice 
teachers’ reflective processes before they enter the 
classroom. According to Leijen et al (2014), promot-
ing reflective processes fosters the development of 
preservice teachers’ reflective professional competen-
cies as a way to support their practical knowledge. 
Metacognition plays an important role in developing 
the link between theory and practice and the instruc-
tion of practical knowledge. Metacognition can be 
defined as “the capability to gain conscious insight 
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into one’s thinking processes” (Brycz, Brejwo and 
Imach 2018, 289). Metacognition refers to what we 
know about our cognitive processes and how we 
regulate those processes to facilitate learning and 
memory (Schraw and Moshman 1995). Reflective 
processes tend to be performed infrequently in teacher 
education programs; as a result, preservice teachers 
often lack reflection skills as compared with inservice 
teachers (Juklová 2015).

The instructional approach discussed here gave 
preservice elementary teachers opportunities for re-
flection to better understand how it supports their 
growth in terms of knowledge for teaching and learn-
ing mathematics.

Instructional Method
In a mathematics methods course for preservice 

elementary teachers, students completed an assign-
ment on the historical development of a mathematics 
topic, including

•	 the origin of the topic and its development,
•	 how the topic is applied in the real world,
•	 how the topic is taught at various grade levels, and
•	 instructional practices that foster student learning 

about the topic.

After researching their selected topics, the preser-
vice teachers responded to the following two prompts 
put forward by Clark (2012, 83):

•	 “What mathematical knowledge related to {math-
ematical topic} do you have now that you did not 
have before? In what ways did studying some 
historical aspect(s) of the topic contribute to this 
knowledge?”

•	 “In what ways has studying the historical develop-
ment of {mathematical topic} helped you to think 
about teaching mathematics in general?”

Preservice Elementary 
Teachers’ Reflections on Their 
Learning

The responses to the prompts were coded into 
themes focused on preservice elementary teachers’ 
growth as learners and as future teachers. Selected 
examples of the responses are shared in this section.

Reflection as Learners
The preservice elementary teachers referred to a 

change in their mathematical knowledge, including

•	 developing a new understanding of the rules they 
had memorized,

•	 deepening their mathematical knowledge,
•	 seeing real-world applications of a concept, and
•	 identifying the connection between mathematics 

and other subjects.
They felt that exploring the origins, development 

and modern uses of a mathematical topic had enhanced 
their knowledge. As one preservice teacher noted,

Before I had completed my research on decimals, 
I had no historical background knowledge on 
decimals. I had only known how to compute math-
ematical equations using decimals and how to 
convert fractions into decimals. Their origin was 
surprising to me. Now that I have researched how 
decimals developed throughout history, I have a 
better knowledge of where decimals came from 
and their original purpose as a means for currency 
and measurement of weight. (Fall 2015)

They also indicated a change in how they felt about 
the mathematical topic they had researched, such as

•	 a deeper understanding of the topic,
•	 a new appreciation of mathematics and
•	 a new understanding that mathematics learning takes 

place in community, not only as individuals.
As one preservice teacher shared,

I also learned a lot about the history of exponents, 
how they all started, and how exponents were 
developed. I think it is interesting that multiple 
mathematicians had a role in the discovery and 
development of exponents and each one built off 
of the other. (Fall 2015)

Several of the preservice teachers reflected on ways 
to connect their topic to real-world events or to other 
mathematics topics. They often made connections to 
their own experiences, such as previously acquired 
historical knowledge or personal areas of interest. 
One preservice teacher noted,

I learned that tessellations are determined by the 
measurement and sum of angles, and that some 
shapes will tessellate and others will not. By re-
searching the historical aspect of the topic I was 
able to learn the known origin of tessellations and 
how they were artistic before they were recorded 
as a mathematical concept. (Spring 2016)

Reflection as Future Teachers: 
Pedagogical Considerations

The preservice elementary teachers’ reflections 
focused on the pedagogical aspects of teaching math-
ematics, particularly when looking at it from their 
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future students’ perspectives, as seen in the following 
two responses:

It has helped me think about ways to teach things 
in a perspective that the students understand the 
whole meaning of the concept from the beginning 
and not to just assume they will learn the true 
purpose later. If they do not learn the whole mean-
ing at a younger age, they will have a hard time 
understanding why the concept has more meaning 
at a later age. (Fall 2015)
In preparation of this research, I was skeptical about 
a paper on fractions. I thought this paper would be 
boring and factual in nature. I believe that I took 
more time researching this paper than I did writing 
because of the mathematical knowledge that I was 
learning about teaching fractions and how easy 
fractions should be to students. I’ve found that the 
more a teacher knows about a concept, the more the 
students will learn. (Spring 2016)

They reflected on how the experience of research-
ing a mathematics topic had changed their beliefs 
about the nature and purpose of mathematics, the role 
and importance of learning mathematics, and the ap-
plicability of mathematics to the real world. One 
preservice teacher reflected,

Overall, studying the historical development of 
[the concept of] area has helped me view the teach-
ing of mathematics in a better way. I now see that 
there are many visualizations to help students truly 
understand what area is and can be applied to. For 
instance, if I can help students visualize an Egyp-
tian agricultural plot, then they can remember what 
area really is. This will help me be a facilitator of 
knowledge for my students because they will be 
able to create meaning on their own by thinking 
about the interesting information I provide. Also, 
I have realized that arts and crafts can be included 
into a math lesson, such as area. This will help me 
create a fun and interactive learning environment 
when teaching math. In conclusion, the history of 
area in and of itself is interesting, but it can also 
be used to help students learn about area in our 
present day and time. (Fall 2015)

The preservice teachers reflected on pedagogical 
considerations. Specifically, they considered various 
approaches to teaching mathematics that go beyond 
using a textbook and described teaching mathematics 
in new or creative ways. For example, two preservice 
teachers discussed specific pedagogical practices:

Studying fractions has made me realize that a lot 
goes into teaching mathematics. It takes time, 
effort, and creativity. It is not like reading where 

you are teaching the same concepts over and over. 
(Fall 2015)
Though it was quite a challenge, the study of the 
history of teaching fractions provided me with a 
perspective on teaching that concept that will 
definitely benefit me as an educator. I learned that 
in America we are often too reliant on textbooks, 
when the real learning takes place in a constructiv-
ist environment, and can be created by the students, 
and merely guided by the teachers. It gives me 
confidence in knowing that teachers and learners 
share the same goals throughout time and across 
the continents. (Fall 2015)

They envisioned the importance of knowing the 
historical development of a mathematics topic for 
both themselves and their students. Through under-
standing the creation and evolution of a topic and why 
it remains applicable to the curriculum, the reason 
behind learning a concept becomes more clear, as 
seen in the following comments:

When I think about mathematics in general I think 
about drill and practice of equations. . . . Through 
the research I have noticed how much math I use 
in my everyday life without even knowing it and 
how important it is to teach it correctly and to make 
it fun for students. (Fall 2015)
I think that looking into history showed me how 
to bring number sense to life in other subjects. 
Incorporating mathematics into all subjects shows 
students the real world connections for future 
careers and trades. This will help students see the 
value in number sense and the importance in learn-
ing it. (Fall 2015)

The preservice teachers indicated that they could 
now see the relevance or importance of real-world 
experiences when teaching and learning mathematics. 
Additionally, they were able to see the social and cul-
tural influences that led to the development of the topic. 
This realization helped them understand the relevance 
of the topic as they discovered how it continued to be 
applied over time. One preservice teacher noted,

Learning about how differently we teach fractions 
today compared to when I was a young student 
was fascinating to me. I now have a better under-
standing of how today’s approach to fraction in-
struction is rooted in ancient practices, particularly 
with regard to using real-world contexts and 
modeling. I enjoyed learning through examples 
and non-examples about how teachers have 
struggled to convey meaning using realistic sce-
narios even in ancient times. (Fall 2015)
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Discussion and Implications
This pedagogical approach supported the develop-

ment of the preservice elementary teachers’ practical 
knowledge about their selected topics and influenced 
how they thought about teaching mathematics in 
general.

The preservice elementary teachers’ responses to 
the reflection prompts show that they were thinking 
about their future teaching through the lens of their 
previous experiences as learners. Moreover, their 
reflections indicate that they had expanded their ex-
periences with mathematics to include a new under-
standing of its origins and development. As Fauvel 
(1991) notes, the development of mathematical con-
cepts is tied to human development, as well as to the 
development of societies. Allowing students the space 
to explore the cultural and historical significance of 
the development of mathematical concepts can influ-
ence their motivation to learn mathematics and feel 
enthusiastic about the subject.

Implementing this pedagogical approach revealed 
some practical reasons why studying the historical 
development of a mathematics topic was meaningful 
for preservice elementary teachers. Their responses 
indicated that this research

•	 enhanced their mathematical knowledge of the 
topic,

•	 encouraged them to reflect on their current knowl-
edge and identify areas in need of improvement,

•	 influenced their future pedagogical decisions,
•	 initiated self-reflection, and
•	 helped them gain new knowledge.

We also want to note a limitation of our research. 
The information we discovered was based on the 
preservice teachers’ reflections, and we did not con-
duct in-depth interviews with them to gain more evi-
dence or clarify concepts they might not fully 
understand.

Implications
Adopting and reflecting on this pedagogical ap-

proach to teaching and learning mathematics has 
revealed implications to share with those who are 
responsible for teaching preservice teachers.

First, looking at the preservice teachers’ responses 
to the reflection prompts, we see various levels of 
reflection. Metacognitive frameworks look at not only 
what people know about their cognitive processes but 
also how they regulate those processes to facilitate 
learning and memory (Schraw and Moshman 1995). 
When opportunities for reflection are embedded in 
the curriculum, instructors can gain insight into the 

extent that preservice teachers are gaining knowledge 
related to teaching and learning mathematics. This 
insight is beneficial in terms of learning how to meet 
the needs of preservice teachers as future teachers. 
Research has indicated that reflective processes are 
performed infrequently in teacher education programs 
(Juklová 2015). Through this pedagogical approach, 
we provided preservice teachers with an opportunity 
to reflect, and we found that the process was important 
for their growth.

Second, this assignment has the potential to influ-
ence both teacher and student motivation to explore 
mathematics and the applicability of mathematics 
beyond the classroom. This mathematics course for 
preservice teachers did not require any field experi-
ence hours or specific preparation in the history of 
mathematics. Hence, we suggest that the assignment 
could also be used with students in upper elementary 
through high school.

Through their lived experience, preservice elemen-
tary teachers could carry this activity into their own 
classrooms and expose upper-elementary students to 
this process. Depending on the grade level, they could 
use scaffolds to assist their students with the research 
process, such as providing them with research materi-
als or a short list of mathematics topics to choose 
from. The final product could take on various forms, 
such as poster presentations, short journal entries or 
one-pagers to extend student learning. These methods 
may be more appropriate for younger students than 
asking them to write a full essay on the selected topic. 
In addition to a deeper understanding of mathematical 
concepts, this assignment could provide an opportu-
nity for cross-curricular instruction in upper-elemen-
tary classrooms and higher grades.

Moreover, because of the heavy emphasis on pre-
paring students for reading and mathematics assess-
ments, elementary teachers have limited opportunities 
to incorporate social studies instruction (Heafner 
2018). Casler-Failing (2018) found that cross-curric-
ular approaches to teaching in the elementary class-
room increased teachers’ ability to make connections 
across a variety of subject areas. Through creating 
cross-curricular activities, such as having students 
uncover the history behind the development of a 
mathematical concept, teachers can increase time 
spent on social studies instruction.

Doucet and MacCabe (2016) describe a lesson in 
which high school students approached concepts in 
a history class from an interdisciplinary lens and how 
it led to an increase in passion. Perhaps the interdis-
ciplinary assignment recommended here also has the 
potential to spark student interest in mathematics and 
history. We humbly suggest that this assignment has 
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the potential not only to influence preservice teachers’ 
motivation to better understand and appreciate math-
ematical concepts but also to influence their future 
students’ motivation.
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