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QUICK BLOCKS:
Developing Spatial Sense

Videos and classroom dialogue show the importance of giving K–12 students 
opportunities to engage in spatial reasoning and number sense activities. 

Gabriel Matney, Julia Porcella, and Shannon Gladieux

Have you ever noticed that some students seem to be 
able to visualize three-dimensional (3D) objects or situ-
ations within problems better than others? Through our 
teaching experiences, we have observed that students’ 
spatial sense improved as they worked with 3D manip-
ulatives during problem solving. Encouraged by these 
teaching experiences, we set out to create a short class-
room routine that our students would fi nd challenging 
and enjoyable and that would allow opportunities to 

develop spatial reasoning as well as number sense. 
This article explores the importance of giving students 
time to develop mental imagery in mathematics, espe-
cially 3D imagery involving cubes. We give a descrip-
tion of the development process we conducted to 
design the Quick Block images, and we share our expe-
riences of engaging students in the Quick Blocks activ-
ity. We also give free access to our electronic fi les to be 
used by teachers with their students at all levels.

Access digital content at
nctm.org/mtlt11301fc.

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml
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THE IMPORTANCE OF SPATIAL SENSE
Spatial sense has been an important area of interest for 
mathematics educators across several decades. In 1989, 
NCTM’s Curriculum and Evaluation Standards for School 
Mathematics put spatial understanding in clear view for 
consideration by all mathematics teachers by stating 
that “spatial understandings are necessary for interpret-
ing, understanding, and appreciating our inherently 
geometric world” (p. 48). In 1990, The Arithmetic Teacher 
journal published a Focus Issue on spatial sense, stating 
that “the development of spatial sense is vital for learn-
ers of all ages” (Shaw, p. 5). The ability to visualize and 
imagine mathematical ideas through mental imagery 
has come to be understood as not only something math-
ematicians do (Sfard 1994) but also an important part of 
mathematical reasoning (Brown and Wheatley 1997).  
As children engage in mathematical activity, they use 
imagery to make sense of significant mathematics 
(Reynolds 1993). The majority of preschool students  
use mental models to solve arithmetic problems, and  
this requires the development and use of their visual- 
spatial working memory (Rasmussen and Bisanz 2005). 
Furthermore, the development of students’ spatial sense 
is important to their mathematics success (Battista 2001; 
Lee, Lee, and Collins 2010; Reynolds and Wheatley 1997; 
Thompson 2016).

In our teaching practice, we have found that tasks 
involving spatial reasoning afford students of different 
perspectives and strengths to join the class’s mathemat-
ical discussions. We consider such access to mathe-
matics an important part of our equitable mathematics 
teaching practice (NCTM 2014), so when justifiable, we 
attend to incorporating task elements involving spatial 
reasoning. Moreover, students’ spatial skills are not 
fixed but rather can grow as they engage in tasks involv-
ing spatial reasoning (Uttal et al. 2013). It is therefore 

important for mathematics teachers to consider tasks 
that nurture students’ spatial sense.

We have noticed that asking our students to reflect 
on imagery builds their enjoyment during learning 
and has allowed them to make deeper connections 
across mathematical ideas (Putri 2019). During the 
planning of our mathematics lessons, we consider 
ways in which spatial reasoning can support student 
engagement in other mathematical topics. One area 
of importance for us is connecting spatial sense with 
number sense. Children who develop stronger spatial 
sense have been found to be more successful in their 
number sense (Gunderson et al. 2012). Recognizing 
that children’s spatial sense can grow and that it helps 
strengthen other mathematical areas inspired our 
hopes and designs of the Quick Blocks activity.

DEVELOPMENT OF QUICK BLOCKS
Our ideas for the development of Quick Blocks draw 
heavily from Wheatley’s Quick Draw (2007) and number 
sense ideas found in Wheatley and Reynolds’ Coming 
to Know Number (2010). Quick Blocks was built on the 
basis of three other classroom routines: Quick Draw, 
Quick Images, and Quick Build.

Classroom Routines for Spatial and Number Sense
As teachers, we have long found benefit in the use of 
Quick Draw as a routine to develop our students’ spatial  
sense. During a Quick Draw episode, the teacher briefly 
shows students an image (see figure 1) containing  
arrangements or pieces of geometric figures and 
then hides it. Students then draw what they remem-
ber seeing. The image is briefly shown a second time, 
and some students choose to redraw it more precisely 
or finish their original drawing. Following this, the 
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Fig. 2 

Example of a Quick Image given to students to develop number sense 

Video 1  Experiencing a Quick 
Draw Session

language involving the geometry seen in the image. 
Another type of classroom routine that we use, 

called Quick Images, promotes subitizing, the ability 
to know instantaneously how many objects are there 
(Clements 1999, p. 402). Subitizing is fundamental 
to the development of other components of number 
sense, such as unitizing, counting strategies, compos-
ing, and decomposing. Quick Images is similar to Quick 
Draw in that images of dots in various arrangements 
and quantities (see fi gure 2) are shown only briefl y to 
students before the image is taken away from view. 
Students are not shown the image long enough to be 
able to count one by one. Aft er the image is taken away, 
students are challenged to consider how many dots 

students and the teacher converse as a class about what 
they saw and how they drew it. We have found that 
this activity opens our students’ mathematical minds 
at the beginning of class. It also improves their ability 
to sketch and draw, develops their spatial sense, and 
awakens their noticing of mathematical relationships 
among geometric fi gures. To engage in a Quick Draw 
experience, gather a piece of paper and a writing uten-
sil while watching video 1.

Video 2 off ers a glimpse into Shannon Gladieux’s 
fourth-grade classroom as students engage in a Quick 
Draw episode. The video, which is less than two min-
utes long, shows students verbalizing diff erent views of 
the mathematical objects and exploring some academic 

Fig. 1

Example of a Quick Draw image to engage students in spatial reasoning

Video 2  Shannon Gladieux Engages 
Students in Quick Draw

Watch the full video online.

Watch the full video online.

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
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Video 3  Experiencing a Quick 
Image Session

classroom routines that allow for productive strug-
gle (NCTM 2014). Having seen that our students’ spa-
tial sense benefi ted from kinesthetic engagement with 
manipulatives during problem solving, we sought a 
task that would promote mental mathematics but also 
would allow for kinesthetic construction. We found the 
groundwork for such a task in Wheatley and Reynolds’ 
Coming to Know Number (2010), in which they briefl y 
describe and share six examples of a task named 
Quick Build. Similar to the previous classroom rou-
tines, students are briefl y shown images of 3D cubes 
(see fi gure 3) and then asked to construct the image 
with manipulative blocks that connect. Students dis-
cuss what they saw and explain how they built what 
they saw. We leverage each of these routines to help 
foster norms for mathematical discourse and for pro-
moting students’ construction of viable arguments and 
ability to critique the reasoning of others (NGA Center 
and CCSSO 2010). We used our knowledge and experi-
ence with these three classroom routines to design the 
Quick Blocks images.

Designing Images to Connect Spatial and 
Number Sense
We set out to build on the image templates from Quick 
Build to connect the development of spatial sense with 
the subitizing experiences of Quick Images. To do this, 
we began to create our own 3D cubic images, incorpo-
rating diff erent colors, shapes, and orientations. We 
created images of three diff erent types (see fi gure 4). 
The types represent the use of color in the image with 
Types A, B, and C representing one, two, or three 

Fig. 3 

Example of a Quick Build image

Fig. 4

Quick Block Type A, Type B, and Type C are diff erentiated 
by the number of colors in the image.

Type A                        Type B                           Type C

they saw and explain how they determined the number 
of dots. Students see and form ideas about the number 
of dots in diff erent ways, so as a whole class, students 
share their perspectives on effi  cient ways to compose 
and decompose the number of dots seen. 

In video 3, we share how Quick Images can diff er 
in arrangement and color, and we explore the reasons 
teachers might have for showing a particular image. 
Video 3 also provides an example engagement in Quick 
Images for those who would like to better understand 
what it means to instantiate this routine in the classroom.

Quick Draw and Quick Images engage students 
in important mental mathematics experiences. We 
continually seek to give our students a variety of 

Watch the full video online.

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
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(a)                          (b)                         (c)                         (d)

colors, respectively. To challenge our students’ sense of 
visual orientation, we designed images from diff erent 
points of view (see fi gure 5). Next, we wanted our 
students to experience images in which the cubes 
might be said to form a single plane, which we refer 
to as 2D organization, versus situations in which the 
structure of the cubes depicts 3D organization (see 
fi gure 6). Our last consideration was the creation of 
fi gures that demarcated negative space in diff erent 
ways. Figure 7a does not demarcate any negative space; 
the cubes are all tightly packed. Figure 7b demarcates 
a negative space with two sides, whereas fi gures 7c and 
7d both demarcate a negative space with three sides.  

When engaging students in Quick Blocks, we follow 
the convention established by Wheatley (2007) whereby 
students will have at least two opportunities to view the 
image. The convention is also seen in the videos accompa-
nying this article. The teacher’s cue for students to look up 
at the image is to begin gently counting down—three, two, 
one—and then briefl y reveal the image before concealing 
it. Students then begin their attempts to physically con-
struct what they saw. As students construct, the teacher 
observes, noting the ways students are constructing var-
ious images and whether the construction matches the 
image. The teacher then gently counts down a second 
time—three, two, one—and again briefl y shows the image 
before concealing it. Aft er the second look, students oft en 
complete or modify their construction, twisting and lift -
ing it to match the orientation of the image as they seek 
to ensure the correctness of their construction. The class 
discusses what students saw initially and how they went 
about reconstructing the image with the blocks. The 
teacher asks students to share diff erent observations 
and to consider the extent to which the observation 
was helpful. Students discuss what they saw and explain 
diff erences in their construction. The teacher reveals 
the image and allows students to inspect their work. 
Finally, students suggest new ideas, including effi  cient 
and eff ective strategies to view and subitize the image 
for successful reconstruction. Teachers can experience 
a Quick Blocks task by gathering red, white, and blue 
blocks and watching video 4. Videos 5 and 6 show Julia 
Porcella’s ninth graders and Gladieux’s fourth-grade 
students working on Quick Blocks tasks.

The design of each image incorporates the elements 
of shape, pattern, and color so that students have a vari-
ety of spatial pathways to envision the number of blocks 
and their orientation to one another. All of our developed 
Quick Block images can be seen in the Quick Block images 
fi le accompanying this article (see the appendix, available as 

Examples of the types of Quick Block viewing orientations: 
(a) from above-right, (b) from above-left , and (c) from below-right

Fig. 5

(a)

Fig. 6

Examples of the types of (a) 2D organization and (b) 3D organization 
found in Quick Blocks

(a)

Fig. 7

Examples of the diff erent types of negative space demarcations in 
Quick Blocks: (a) no negative space, (b) negative space demarcated 
by two sides, and (c, d) negative space demarcated by three sides

(b) (c)

(b)

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=supplementaryMaterials
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an online supplemental fi le). As videos 5 and 6 and the stu-
dent scenarios that follow show, students connect diff erent 
spatial and numeric elements to successfully reconstruct 
the blocks physically. When teachers provide students 
with multiple pathways to visualize geometric structures, 
they increase accessibility for all students (NCTM 2014). 
In our classrooms, we also seek to nurture a norm of fi nd-
ing more than one way to justify a solution or our think-
ing about a problem. Such tasks as Quick Blocks—that have 
multiple pathways through which a student might be 
successful—open opportunities for students to engage in 
this norm and to creatively explore the many possible per-
spectives before any prompting by the teacher. 

As students engage in the Quick Blocks task, 
we want them to be both challenged and successful. 
Allowing students two opportunities to construct the 
cubic image is challenging because students naturally 
want to complete it, if possible, aft er the fi rst viewing. 
However, if they cannot complete it or are not yet secure 
in their result, students know they have a second view-
ing opportunity. This provides for an enjoyable experi-
ence in productive struggle because students have the 
time for self-correction, self-monitoring, and self-
regulation of improvement (NCTM 2014). We noticed 
that some images were far more likely for students to 
get correct on the fi rst attempt. We ran trials of each 
Quick Block image with several classes of fourth-grade 
students to determine which ones were more diffi  cult. 
To assist other teachers in knowing which images 
tended to be more diffi  cult, we organized them into 
levels: Level 1 images are those most students get 
correct on the fi rst try; levels 2 and 3 indicate increased 
diffi  culty for students. Level 1 images nearly all contain 
a 2D organization and a small number of cubes. Level 2 
images are mostly 3D organizations, contain more 
cubes than level 1, and have some images demarcating 
negative space. Level 3 images contain more complex 3D 
organizations, oft en contain more cubes than level 1 or 
2 images, and some level 3 images demarcate more than 
one negative space. Each of the three levels contains 
images consisting of blocks with one, two, and three 
colors and orientations.

Quick Blocks activities add a kinesthetic element 
that is not present in Quick Draw and Quick Images 
tasks. As students process the image, they must mentally 
represent it and then physically construct it. During the 
process of construction, students notice that the orienta-
tion of the blocks, as they lie on the desk, does not exactly 
match the orientation of the images. Students must 
manipulate the blocks, through physical rotation and 

Video 5  Quick Blocks Session Explanation

Video 6  Fourth Graders Engage with Two 
Diff erent Images

Video 4  Julia Porcella’s Ninth Graders 
Engage in Quick Blocks

Watch the full video online.

Watch the full video online.

Watch the full video online.

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=supplementaryMaterials
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Grade 
Band

Top 10 
Favorites

Modifications

PK–2 AL1-1
AL1-2
AL1-3
AL1-5
AL1-9
AL2-3
BL1-1
BL1-2
CL1-1
CL1-2

Students in this grade band may benefit from initial experiences building with the blocks without 
the time constraint. 

Students at this grade level may benefit from extended viewing time of Quick Block images or 
building with the image left on the screen.

Conversations about patterns observed or subitizing will be helpful in scaffolding students toward 
success with this routine.  

3–5 AL1-2
AL1-7
AL2-5
AL2-8
BL1-9
BL2-2
BL3-6
CL1-3
CL3-8
CL3-9

Students in this grade band may benefit from limited introductory experiences building with the 
blocks without the time constraint (allowing the image to stay on the screen during build time). 

Extended viewing time can be provided on the basis of students’ needs, but the image should still 
flash and disappear once students are familiar with the routine.

Mathematical conversations focusing on what they saw and how they saw it can be helpful with the 
image still showing when teachers are beginning to develop this thinking routine with students. 
Once students develop the necessary vocabulary, switch to using the standard method.

6–8 AL1-6
AL1-8
AL2-7
AL3-5
BL1-5
BL2-1
BL2-5
CL1-5
CL2-6
CL3-7

Students in this grade band may benefit from initial experiences with level 1 figures before moving 
on to more advanced figures. 

Conversation should focus on the building process and on seeing structure in level 1 figures before 
moving to more complex figures, allowing students to begin developing pattern recognition. 

9–12 AL1-8
AL2-7
AL3-4
BL1-10
BL2-4
BL2-9
CL1-3
CL2-3
CL2-10
CL3-6

Students in this grade band may benefit from the challenge of more complex figures after success 
with level 1 figures. 

Sufficient time for conversation and student explanation is still required at this grade level to 
develop spatial sense.

Students should be encouraged to use mathematical language and vocabulary when describing 
their process of building the figures. 

Table 1 	�Modifications When Enacting Quick Blocks Routines

translation, to find an alignment between their remem-
bered mental imagery and the physical blocks in front of 
them. They do this while also attending to the colors of 
the blocks and the way blocks or groups of blocks relate 
to one another. This is a challenging task, especially the 
first few times students attempt it. As the images’ level of 
difficulty increases, students are challenged to consider 
whether or not their physical creation is accurate and are 

often seen thinking about how to turn the construction 
so as to represent the perspective of the given image.

We have used Quick Blocks with students of all 
ages. Engaging students of different ages requires 
some thoughtful yet minor modifications on the part 
of the teacher. In table 1, we share suggested modifica-
tions teachers might consider when enacting the Quick 
Blocks routine with children in various grade bands. 

Also see the appendix, our top 10 images for each grade band.

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=supplementaryMaterials
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We also share our top 10 favorite images to begin with 
at each grade band (also see the appendix). 

EXPLORING QUICK BLOCKS WITH STUDENTS
The fi rst author, Gabriel Matney, began developing Quick 
Blocks and ran early trials with students from kindergar-
ten to grade 12. He conducted six trials with small groups 
of three students from similar grade levels. Children were 
given a set of 10 Quick Block images. From these trials 
two things became apparent: (1) Some students had an 
uncanny ability to connect the image to the construc-
tion of the physical object, and (2) all students appeared 
to improve the more they experienced the activity. For 
example, one trial had three students: a kindergartner, a 
second grader, and a third grader. In this trial, the chil-
dren were all shown 10 Quick Blocks images, one at a 
time, for three seconds. The image was then hidden, 
and the students used individual connecting cubes to try 
to represent the image in physical form. Aft er the chil-
dren had time to construct the image, they were shown 
the image for another three seconds and given another 
opportunity to fi nalize their construction on the basis of 
the second look. In nine of the 10 trials, the kindergart-
ner correctly constructed the physical representation 
the fi rst time. Furthermore, the kindergartner was able 
to more quickly assemble the blocks for each of the 10 
images. Therefore, we note that although students may 
display a wide variance in ability, success with this task 
does not depend on age or grade level.

The second-grade student needed two viewings of 
the image to successfully construct the fi rst six images. 
Similarly, the third grader needed two viewings of the 
fi rst seven images to be successful. In other words, the 
second- and third-grade students were unable to success-
fully construct the image with blocks aft er the fi rst view-
ing until they had done several Quick Block images. As 
they learned and explored the relationship between the 
cubes and the images, their ability to orient and assem-
ble the cubes according to the image improved. During 
the last several years, we have shared Quick Blocks with 
mathematics teaching colleagues at all levels—elementary, 
middle, high school, and university preservice teachers. 
Across these cases, we noticed sets of students who fi nd 
early success with Quick Blocks much as the kindergartner 
did. Similarly, much as the second- and third-grade stu-
dents, all students became more successful as they gained 
experience with constructing cubic imagery and discuss-
ing their visualization of the image with one another. 

Fig. 9

(c) Trevor

(b) Kendrae

Step 1

Step 1

Step 1

Fig. 8

Original image shown to students

Demonstration of the steps involved in (a) Blanca’s, (b) Kendrae’s, 
and (c) Trevor’s thinking

Final
Figure

Final
Figure

Final
Figure

Step 2 

Step 2 

Step 2 

Step 3

Step 3

Step 3

(a) Blanca

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=supplementaryMaterials
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One Image, Diverse Ways of Seeing
We share one excerpt of a Quick Blocks dialogue to 
reveal the diversity of ways students construct images. 
The excerpt also demonstrates the way students have 
the opportunity to bring in academic language, ques-
tion one another, and adapt explanations to help others 
understand. In the following scenario, these sixth-
grade students have been working on a unit involving 
symmetry, reflections, translations, and rotations.  
The teacher enacted the routine with the image shown 
in figure 8, giving the students two opportunities to 
view and construct the image.

Teacher: [Motioning for the class to come together.] Blanca 
has volunteered to share her way, so let’s focus on 
her ideas at this time.

Blanca: At first I saw a square in the middle with three 
white and one red cube. Then I quickly saw four 
blue cubes composed two up and down and two side 
to side, like this. Then I put all three pieces together. 
Any questions? (See figure 9a.)

Maggie: I also saw that there were four blue, but today 
the picture was so fast, so I didn’t remember, umm, 
at first, where the blue cubes went. How did you 
know where to put the blue blocks?

Blanca: It was fast! But from before, when we talked 
about negative space, I saw the two Ls like in other 
pictures. So I knew the blue created those [two nega-
tive space Ls] by branching out from the sides of the 
square. Any more questions?

Class: [Shaking their heads no. Kendrae raises his hand, 
and the teacher motions to him.]

Kendrae: I also saw Ls, but I saw different Ls than Blanca. 
I saw two Ls that are made up of two blues and one 
white. Then those Ls were held together by one red and 
one white cube, like this. So that is how I did it. Any 
questions or comments on my way? (See figure 9b.)

Trevor: I also saw that, but I saw a loner L on top with 
two blue and two white. So I made both Ls and 
then snapped them together with the one red in 
the middle. (See figure 9c.)

Kendrae: I like your way too.
Class: [Motioning to Kendrae and Trevor that they agree 

with the method as Tameka raises her hand.]
Tameka: I noticed that Kendrae’s Ls are translations 

of one another. Well, kind of. You see how you can 
just slide one on top of the other and they match? 
But then I noticed that the colors do not match. 
[Shrugging] So, are they a translation? 

Teacher: Hmmm, Tameka is posing an interesting 

question here. Does everyone see the two Ls Kendrae 
and Tameka are talking about? [Class nods affirma-
tively.] OK, let’s spend a moment thinking about 
Tameka’s question with our shoulder partners. Are 
Kendrae’s Ls a translation?

Class: [Pairs of students begin talking and manipulating 
their cubes. Several pairs of students bring up different 
rigid transformations during their discussion.  
The teachers ask two different pairs of students to  
share their ideas.]

Emilio/Daria: We think these are not just a translation. 
But if we start with the bottom L (two blue cubes 
with a white on top) then we can take the top L, 
reflect it like this, then rotate it, and then it matches 
up where the white cube is on top. See? 

Arya/Chris: We kind of agree with Emilio and Daria’s 
idea but we have two answers. If you look at both 
shape and color, then Emilio and Daria are right:  
It takes more than a translation to match the Ls.  
But, actually, if you just consider the shape, like if 
all the blocks were blue, then the Ls are already ori-
ented the same, and they are the same shape, 
 so a translation would show that they matched.

In this scenario, students demonstrated their dif-
ferent ways of conceptually subitizing (Clements 1999). 
Whether focusing on color (Blanca) or on self-similar 
pieces (Kendrae), students quickly recognized the num-
ber of cubes needed to construct the image. We often 
see students choosing to subitize in ways that involve 
the images’ shape, pattern, and color (see also videos 
5 and 6). Depending on the image, students discuss 
both additive and multiplicative ideas related to what 
is needed to construct the image. One of the reasons 
we chose to share this excerpt was to highlight one of 
the many times our students have decided to bring in 
the academic language of their current unit of study. 
Tameka’s question about Kendrae’s Ls allowed the 
teacher to seize a short moment of connection to the 
unit, and it allowed the students to explore the math-
ematics of the image further. Students were able to 
flexibly consider possible rigid transformations and 
determine their applicability on the basis of the num-
ber of conditions (shape and/or color). 

FINAL THOUGHTS
Spatial sense is an important aspect of our daily life and 
contributes to students’ success in other areas of mathe-
matics (Cheng and Mix 2013). Although we have shared 

https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video
https://pubs.nctm.org/view/journals/mtlt/113/1/article-p8.xml?tab_body=Video


MATHEMATICS TEACHER: LEARNING & TEACHING PK–12	 Volume 113_Issue 01_January_2020 17

PUBS.NCTM.ORG	 FRONT_&_CENTER

REFERENCES
Battista, Michael T. 2001. “Shape Makers.” Computers in the Schools 17, nos. 1–2 (May): 105–20.
Brown, Dawn L., and Grayson H. Wheatley. 1997. “Components of Imagery and Mathematical Understanding.”  

Focus on Learning Problems in Mathematics 19, no. 1 (Winter): 45–70.
Cheng, Yi-Ling, and Kelly S. Mix. 2014. “Spatial Training Improves Children’s Mathematics Ability.” Journal of Cognition  

and Development 15, no. 1 (January): 2–11. doi:10.1080/15248372.2012.725186.
Clements, Douglas H. 1999. “Subitizing: What Is It? Why Teach It?” Teaching Children Mathematics 5, no. 7 (March): 400–405.
Gunderson, Elizabeth A., Gerardo Ramirez, Sian L. Beilock, and Susan C. Levine. 2012. “The Relation between Spatial Skill and 

Early Number Knowledge: The Role of the Linear Number Line.” Developmental Psychology 48, no. 5 (March): 1229–41.
Lee, Joohi, Joo Ok Lee, and Denise Collins. 2010. “Enhancing Children's Spatial Sense Using Tangrams.”  

Childhood Education 86, no. 2 (July): 92–94.
National Council of Teachers of Mathematics (NCTM). 1989. Curriculum and Evaluation Standards for School Mathematics. 

Reston, VA: NCTM.
———. 2014. Principles to Actions: Ensuring Mathematical Success for All. Reston, VA: NCTM.
National Governors Association Center for Best Practices (NGA Center) and the Council of Chief State School Officers (CCSSO). 

2010. Common Core State Standards for Mathematics. Washington, DC: NGA Center and CCSSO. http://www.corestandards.org.
Putri, H. E. 2019. “Influence of Concrete Pictorial Abstract Approach to the Improvement of Spatial Sense Ability of  

Elementary School Students.” Journal of Physics: Conference Series 1157, no. 4 (February): 1–7. 
doi:10.1088/1742-6596/1157/4/042083.

Rasmussen, Christopher J., and Jeffrey Bisanz. 2005. “Representation and Working Memory in Early Arithmetic.”  
Journal of Experimental Child Psychology 91, no. 2 (June): 137–57.

Reynolds, Anne M. 1993. “Imaging in Children’s Mathematical Activity.” Unpublished doctoral diss., Florida State University, 
Tallahassee.

Reynolds, Anne, and Grayson H. Wheatley. 1997. “A Student's Imaging in Solving a Nonroutine Task.”  
Teaching Children Mathematics 4, no. 2 (October): 100–104. 

Sfard, Anna. 1994. “Reification as the Birth of Metaphor.” For the Learning of Mathematics 14, no. 1 (February): 44–55.
Shaw, Jean M. 1990. “By Way of Introduction: Spatial Sense.” The Arithmetic Teacher 37, no. 6 (February): 4–5.  

Focus Issue: Spatial Sense. 
Thompson, Tracy. 2016. “The Effects of Concrete, Virtual, and Multimodal Tangram Manipulatives on Second Grade 

Elementary Studentsʼ Mathematics Achievement and Development of Spatial Sense: A Convergent Parallel Mixed 
Methods Study.” PhD diss., Oklahoma State University. Retrieved from https://search.proquest.com 
/docview/1854867845?accountid=26417.

Uttal, David H., Nathaniel G. Meadow, Elizabeth Tipton, Linda Liu Hand, Allison Rose Alden, Christopher Warren,  
and Nora S. Newcombe. 2012. “The Malleability of Spatial Skills: A Meta-Analysis of Training Studies.”  
Psychological Bulletin 139, no. 2 (March): 352–402. doi:10.1037/a0028446.

Wheatley, Grayson H. 2007. Quick Draw. Bethany Beach, DE: Mathematics Learning.
Wheatley, Grayson H., and Anne M. Reynolds. 2010. Coming to Know Number: A Mathematics Activity Resource for  

Elementary School Teachers. 2nd ed. Bethany Beach, DE: Mathematics Learning.

such ideas as unitizing, composing and decomposing of 
number and shape, orientation of objects in space, and 
mental and kinesthetic manipulation of imagery. 

Quick Blocks has been one way in which all students 
can share their mathematical voice in our classrooms. 
It has helped our classroom communities develop 
norms conducive to thoughtful mathematical discourse 
for learning. We continue to consider and create new 
variations of our Quick Block activities. We invite the 
mathematics teaching community to use them with stu-
dents and provide further thoughts and comments. _

specific details about kindergarten to grade 6 experiences 
with Quick Blocks, we have found that middle school, 
high school, and college students found the activity chal-
lenging and enjoyable. In particular, using the activity 
helped our high school students begin class with some-
thing everyone found challenging yet allowed students 
who struggle with elements of number to continue their 
development in an accessible way. Number sense and 
subitizing is one area that can be easily coupled with expe-
riences that develop students’ spatial sense. Through 
tasks such as Quick Blocks, students can further develop 
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