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Digital resources in mathematics: 

Teachers’ conceptions and noticing

ParticipantsResearch Question

What characteristics, aspects, or features of digital 

tools and resources emerge through teacher 

noticings (as evidenced through evaluation 

activities), either general, mathematical, or 

pedagogical? 

CourseRationale

Pressured to incorporate technology in their 

mathematics teaching, many K-8 teachers struggle 

to plan for the complex interaction of:

• changing technology

• mathematical content

• mathematics teaching & learning

• Master’s-level online course called “Learning 

Mathematics with Technology.”

• At beginning and end of the course, teachers 

evaluated three digital tools focused on similar 

mathematical topics, but with different 

instructional goals and use of technology. 

Pseudonym Teacher Position Yrs Exp

Breanna Kindergarten 2

Melinda Second grade 3

Jana Normally teaches K-4 16

Nicole Not currently teaching 5

Results

Nicole Melinda Breanna Jana

Pre Post Pre Post Pre Post Pre Post

Recommend? Y Y Y Y Y Y Y Y

Customizable Y Y -- Y -- Y -- Y

Engaging / Aesthetically pleasing Y Y -- Y -- Y Y Y

Ease of Use / Accessibility -- -- Y Y -- -- Y Y

Differentiation / Learning styles/needs Y Y Y Y Y Y Y Y

Progress / Tracking -- N -- -- -- N -- N

Feedback / Responsiveness Y Y -- -- -- Y -- Y

Teacher Support / Resources -- -- -- -- -- Y Y Y

Mathematical Purpose Y Y Y Y Y Y Y Y

Standards Alignment -- -- -- Y -- Y Y Y

Understanding / Thinking -- Y -- Y Y -- -- Y

Interaction / Manipulative Y Y Y Y Y Y Y Y

Mathematical representation -- -- -- -- Y -- -- Y

Nicole Melinda Breanna Jana

Pre Post Pre Post Pre Post Pre Post

Recommend? Y Y Y Y Y Y N N

Customizable Y Y Y Y Y Y Y N

Engaging / Aesthetically pleasing N Y -- Y -- Y -- N

Ease of Use / Accessibility Y -- -- Y -- -- -- Y

Differentiation / Learning styles/needs -- -- Y Y Y -- Y N

Progress / Tracking -- Y -- Y -- N Y Y

Feedback / Responsiveness Y Y Y Y Y Y Y Y

Teacher Support / Resources -- -- -- -- -- -- -- N

Mathematical Purpose Y Y Y Y Y Y Y Y

Standards Alignment -- -- -- Y -- Y -- Y

Understanding / Thinking -- N -- N -- Y -- N

Interaction / Manipulative N -- Y -- -- -- -- N

Mathematical representation -- -- -- -- Y -- -- N

Nicole Melinda Breanna Jana

Pre Post Pre Post Pre Post Pre Post

Recommend? N N N Y Y Y Y Y

Customizable - Y Y -- -- Y Y Y

Engaging / Aesthetically pleasing Y N -- Y/N -- N -- N

Ease of Use / Accessibility N -- N N N N Y Y

Differentiation / Learning styles/needs -- Y N -- N N Y Y

Progress / Tracking -- N -- -- -- N Y Y

Feedback / Responsiveness -- N -- -- -- -- -- N

Teacher Support / Resources -- -- -- -- -- -- -- --

Mathematical Purpose Y Y Y Y Y Y Y Y

Standards Alignment -- -- -- Y -- Y -- Y

Understanding / Thinking N N -- Y Y -- Y Y

Interaction / Manipulative N N Y -- Y Y Y Y

Mathematical representation -- -- Y Y Y -- Y Y
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to practice basic math facts. to practice addition 

with base-ten blocks.
to explore addition 

with base-ten blocks. 
to practice basic math facts. 

[not] to explore or gain a deeper understanding. …used to 

develop an instrumental understanding of adding, subtracting, 

multiplying, and dividing whole numbers…because students are 

simply providing answers to problems.

I do not feel I had to use any of my own math knowledge to 

solve or practice the addition problems. 

develop more of a relational understanding …because 

students are using the base-ten blocks to explore why you 

“carry the #” and what that part of the algorithm means.  They 

see how exchanges are being made between each place 

value.

if the answer were two-digits, but you thought it was only one-

digit or even three-digits, the tool would not let you type in your 

answer. If you thought it was one-digit, after you entered the 

number the problem stayed on the screen and would not move 

to the next one until you entered a second digit.  If you thought it 

was three-digits, after you entered two-digits it said you were 

wrong and moved to the next problem.  I think the tool could be 

made better if the student has to hit “enter” signaling that they 

have typed the answer that they believe is the correct one.

(concern) basically just group all the 1’s blocks (not even having to group 10 together) 

and the tool would automatically group 10 for me and leave the extras behind....  After 

the tool automatically grouped the blocks for me, it gave the answer and I could move 

on to the next problem.  Basically, I could just sit there and use my mouse to have the 

tool do all the work for me, find the answer, and I did not have to actively participate

using actual base-ten blocks may be more beneficial than 

using this tool.  …because with actual base-ten blocks, 

students would need to go through the process of counting 

and exchanging.  With this tool, students can just use the 

mouse to group all of the different types of blocks together, 

and the tool exchanges them for the student.

for drill-and-practice math problems, 

fluency of those math problems, for 

use in problem fluency. [for] addition practice, place value, and 

regrouping, to analyze numbers and determine 

place value, for one digit, two digit, all the way 

up to four-digit addition problems…. Place 

value, addition, building problems, and more

for the memorization of math facts in a 

drill-and-practice manner which also 

allows for differentiation

another addition strategy with the base ten blocks, [creates] a 

visual for those learners, allows for two-digit addition problems 

to display the regrouping strategy

not a whole lot of critical thinking within the tool, however, 

the skills practiced and assessed are necessary. …can 

create more time for critical thinking in other activities.  

Students [need] instrumental understanding, before they 

can continue with a new concept and deeper their 

relational understanding for a more complex concept. 

amazing possibilities for 

critical thinking

interactive tool

option to create your own problems and 

using the base ten blocks as a drag-and-drop 

methods for a visual. 

to drill the students on their addition, 

subtraction, multiplication, and 

division, practice in increasing fluency

practice their base block addition 

skills, to practice fluency on their 

number placement values.

to train [students’] minds to remember certain 

math problems, related to working out, after 

you have mastered that one problem, it can 

free up brain space in order to learn how to 

complete the next problem.

base ten block, place value

causing them to think about what they are doing and 

representing their answers.

constantly rolling out a new question 

requiring students to “think on their 

feet” or use mental math

For example, say the problem is 6 + 5, the student must lasso, 

or gather, 10 ones blocks together in order to exchange it for 1 

tens block. In the end you will have 1 tens block and 5 ones 

cubes in order to show your answer of 11 correctly.

Once a student reaches 10 ones in the first column, they can 

gather the 10 cubes in the ones column together to make a 

block of ten cubes strung together. Once you’ve made a ten 

block, students can drag it over to the left. When cubes are 

dragged to the left to a higher place value, you are 

regrouping. When cubes are dragged to the right, the student 

is exchanging place values to break a number down into 

pieces more favorable to the student. 

to practice addition skill, to improve 

students’ mental skills, to think 

instrumentally about addition skills

allows students to think instrumentally 

about addition skills, only involve the use 

of mental math strategies for addition. 

It does not allow the 

use of manipulative 

to learn place value for numbers, to 

increase understanding of addition by 

using virtual Base Blocks

to think instrumentally to understand place value and 

use place value understanding and properties of 

operations to add by using virtual Base Blocks

can do addition exercises, exchanging and 

grouping by using base blocks, provides 

personalized learning by …opportunity to 

create and solve the problem

serious addition training, practice [students’] addition 

skill, to understand the addition families and how 

these two numbers addition relate to each other, for 

the students who already have addition skills but 

need more practice to improve it.

to show place value for numbers, to increase 

understanding of addition by using virtual Base Blocks, 

developing mental images of numbers, place value, and 

operations, illustrating the grouping rules, apply this 

grouping rule to addition of whole numbers.

allows the teacher to observe and interview their students to 

determine whether students understand what a digit in the 

ten's place represents or the general rules for grouping in the 

base ten number system. Then they can explain it with the 

visual illustration and take their students to the next level.

One more remarkable feature is creating your 

own problem… can build and solve their own 

addition problems with this virtual manipulative.
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Develop relational understanding of adding whole 

numbers… because students are not simply following a 

procedure to solve problems.  

introducing addition strategies, drill-and-

practice methods for memorizing number 

recognition and fact families up to ten, for 

building a solid foundational practice in math 

facts within ten. 

used to introduce and practice math content 

surrounding counting and using a tens frame.

[V]ery interactive…drag symbols into the 10-frame to solve 

the problems, click on the numbers to answer the question, 

type [answers] in using the keyboard. (concern) If I 

remember correctly, students should start with the top left 

box, fill the first row, then move to the bottom left box and fill 

the second row.  With this tool, students could randomly 

place the symbols in the 10-frame, and it would still be 

considered correct. 

to work with a ten-frame (or five-frame option) to 

explore addition and subtraction of whole numbers.

interact with the tool clicking and dragging 

items to the ten-frame grid, clicking on 

numbers, or using the keyboard.

mastering several different math 

concepts, helps with foundational math 

skills for recognizing numbers, number 

sense, and beginning stages of addition

contributes to a combination of instrumental and 

relational understanding…allows for students to 

think critically about numbers, addition, fact 

families which will develop a relational 

understanding as they move into addition.

an interactive tool

The tool is an interactive visual

how many more counters 

are needed to fill a frame

think about how many more counters are 

needed to fill a frame…given 3 counters, 

then …count the empty spaces to see how 

many more counters the frame would need 

to fill the ten frame completely.

uses manipulatives in the 

form of kid friendly objects

[V]ery interactive… count how many counters are in a ten 

frame, build a ten frame, add counters to the ten frame to 

demonstrate the amount that is required, solve a whole 

math sentence by adding / combining the two ten frames 

together. This math tool allow students to see the problem, 

manipulate the counters, and find the answer on their own. 

learn basic number facts by using ten frames, explore/investigate 

mathematical ideas, apply mathematics to problems and situations, 

practice fluently addition skills by using place value, solve [problems] 

related to ten frames, make connections between real problem and 

mathematical process.

use the [relational] 

understanding to grasp the big 

picture of using ten frames.

Interactive, ability to manipulate

I found it very interactive

NCTM: Illuminations: Ten Frame Addition

http://tinyurl.com/NCTM-TenFrame

Description from National Council of Teachers of 

Mathematics (NCTM) Illuminations Site: 

“Thinking about numbers using frames of 10 can be 

a helpful way to learn basic number facts. The four 

games that can be played with this applet help to 

develop counting and addition skills.”

NLVM: Base Blocks Addition

http://tinyurl.com/NLVM-BaseTenAddition

Description from National Library of Virtual 

Manipulatives (NLVM) Site begins: 

“Base blocks representations can be very helpful in 

developing mental images of numbers, place value, 

and operations. Have your students use the base 

ten workspace to represent a variety of numerals. 

Show a variety of base ten representations and ask 

students to write the associated numeral.”

Maths is Fun: Math Trainer- Addition

http://tinyurl.com/MathsIsFun-AdditionTrainer

Description from Maths is Fun Site: 

“Get in some serious addition training. Responds to 

your answers ... so it will train your weaknesses. 

Use 3 sessions of 5 minutes each per day for best 

results. Train yourself to REMEMBER, don't count. ”

Pre Post Pre Post

to practice using a 10-frame 

to work with numbers.

to explore the numbers in a 

welcoming way, helpful in basic 

number facts by using ten frames.
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Pre Post

http://illuminations.nctm.org/Activity.aspx?id=3565
http://tinyurl.com/NCTM-TenFrame
http://nlvm.usu.edu/en/nav/frames_asid_154_g_1_t_1.html?from=category_g_1_t_1.html
http://nlvm.usu.edu/en/nav/frames_asid_154_g_1_t_1.html?from=category_g_1_t_1.html
http://www.mathsisfun.com/numbers/math-trainer-addition.html
http://tinyurl.com/MathsIsFun-AdditionTrainer

