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Identification of mathematical and non-

mathematical episodes

Mathematical episodes Teacher refers to a student’s mathematical thinking.

Uses mathematical terms or indirectly refers to a student’s mathematical thinking.

“Here we talked about how to operate with the number line.”

Mentions a student’s skills in mathematics.

“There was no problem, she is usually good at mathematics.”

Tells how she/he did/did not understand a student’s thinking.

“I don’t know why he got that for an answer.”

Tells how he/she guided a student’s mathematical thinking.

“I tried to draw a picture to make the fraction more clear to the student.”

Talks mostly about other things but still briefly refers to a student’s mathematical thinking.

“The taks included different kind of problem solving that is tricky for the students. And she has problem wth 

concentrating on the task. But there she got the idea and was able to put the right denumerator.”

Tells how a student solves a mathematical problem.

“He had understood that demoninator should be always the same, but I asked him to pay attention to the amount of 

the parts of the fraction pie.”

Mentions that a student understands/does not understand mathematical content.

“She did not understand how the whole should have been devided in parts.”

Mentions that a student can/can not solve the mathematical task.

“He had not been able to proceed with the task.”

Mentions what strategies a student uses to solve mathematical problem.

“She uses the picture of the textbook to solve the problem.”

Notes something about a student's mathematical learning.

“He had gotten three for an answer which was not right but it did not distub his learning.”

Tells how the mathematics task helped a student to understand mathematics.

“This was a good task because it includes a bit different expression for the same fraction so they have to learn 

these different meanings and it can be quite difficult for many.”

Non-mathematical episodes Teacher notes things other than a student’s mathematical thinking.

Notes things other than a student’s mathematical thinking.

“They are a bit too energetic to concentrate properly.”

Notes unspecified group’s mathematical thinking.

“Students are usually pretty good at this kind of mathematical tasks.”

Notes a student’s behaviour or learning in general.

“This is learning nowadays.”

Notes unspecified groups’ working.

“They are proceeding well with the task.”

Comments the difficulty of the task.

“This can be challenging for many students since the task demands an other kind of problem solving.”

Comments something unrelated to students' learning.

“I noticed that my clock stopped working.”

Tells how she/he guided students work but does not refer to a student's mathematical thinking.

“I encouraged the student and told him that the task is quite difficult.”

Reflects their own teaching or task. 

“I should have checked more how students proceed. I know that many of them are uncertain.”

Identification of fraction related and  

other mathematical content related 

episodes

Fraction-related Teacher refers to student's fraction related understanding

Comments specifically on a student’s (mis)understanding of fractions.

“When I helped him with the concept of ‘half’, he understood what it meant.”

Comments on a student’s work with a fraction task.

“She usually has problems with this kind of task but this one she could do.”

Comments on his/her own instructions that aim to build a student’s understanding of fractions.

“I tried to explain it so that she would understand that it is easier to divide it in to two parts rather than four.”

Tells what is easy/difficult for a student.

“It was difficult for her to understand what is half of the fraction pie that is divided in six parts.”

Other mathematical content related Teacher refers to student's mathematical understanding in general

Mentions something general about an individual student’s mathematical understanding.

“He is really good at mathematics.”

Refers to a student’s skills with mathematical content other than fractions.

“She could not remember how to operate with multiplications.”

Mentions what kind of strategy she/he taught to a student.

“I taught him to compare the pictures to figure out the solution to this problem.”

Notes a student’s task-completing or strategies.

“Here she marked with dots how many parts she had already counted.”

Analysis of level of interpretation 

Descriptive Teacher describes what the student is doing but does not evaluate or interpret the 

student’s understanding of fractions. 

Comments unspecifically about a student’s understanding.

“He lacks skills in maths but it was nice to see that he could get started with this task.”

Makes fraction-related comments about the task rather than a student’s understanding.

“She had done a comparison of amounts but I don’t know how they really managed.”

Describes her/his guidance without mentioning a student’s thinking.

“I reminded him about the rules relating to reducing; that is important to remember in future.”

Makes general notions about fraction learning. 

“In fractions one must understand which one is the denominator and which one is the numerator.”

Comments the fraction tasks.

“I am glad I took this task where one has to think about the order of fractions in the number line.”

Evaluates the whole group’s or part of the group’s understanding.

“They could do these fraction tasks well.”

Notes a student's (mis)understanding, but does not reason it.

“She had wrong denominator but it did not matter.”

Evaluative Teacher does not only describe what the student is doing but also evaluates the difficulty 

of the task for the student but does not interpret the student’s thinking. 

Comments the difficulty of fraction tasks for a student without interpretation.

“This was easy for him.”

Makes unspecified interpretations about fraction content.

“There she draws the amount of the numerator— odd. She probably needed a concrete model of the situation.” 

Evaluates a student’s understanding of fractions with explanation that was not related to 

understanding of fractions.

“She had not made any extra marks to the task so she must have known how to solve it.”

Interpretive Teacher makes detailed fraction content-related notions about the student’s 

understanding and reasons it. 

Interprets a student’s understanding.

“He counted the fraction wrong because he counted the marks in the number line, not the amount of parts between 

marks.”

Comments a student’s understanding with reference to a student’s actions.

“He understood what a whole number means as a fraction because he could transform it.”

Makes specific description with fraction understanding-related notions about a student’s task-

solving.

“First he wrote down the fractions based on the picture. Then he modified it to a mixed number. He could explain 

why these had the same denominators when I asked and then compared the numerators to be able to mark them in 

the number line.”

Analysis of teachers' instructions

Fraction understanding supportive Teacher uses instructions that mainly aim to deepen students’ understanding of a fraction 

concept.  

Encourages students to think him/herself by asking a question or modelling the situation but not 

giving the solution.

“How many parts should I divide this according to the task description? Yes, three.” (Draws lines to fraction pie) 

Ensures the student’s understanding by fraction content-related questions.

“What is the numerator here? And denominator?”

Phases the task by asking fraction content-related questions. 

“How would you say this fraction? One over two, yes. And how about this? Two over four, yes. And what do you 

notice? Exactly! They are the same size. ”

Fraction understanding non-

supportive

Teacher's instructions are mainly misleading or superficial, do not challenge students’ 

own thinking, or instructions support natural number bias.

Provides general guidance, such as questions about students proceeding with a task.

“How is it going?”

Guides task performance rather than understanding of fraction content.

“Here you could have marked the answer of each phase.”

Guides in a superficial way.

“Just do the way you did in the previous task.”

Tells the right answer to the student.

“Then mark number one here and then three on the top and five under the line.”

Phases the task by giving the answers. 

“Here you draw two lines. Then you get quarters. And then colour two of it and you get two over four, that is half.”

Asks rhetorical questions.

“There is more than in here, right?”

Quizzes about the right answer.

“Is the answer one over three? Is it three over three? Is it two over three? Yes, mark that.”

Gives misleading or natural number bias-supporting guidance by passing a student’s 

misconception.

When a student points out that 4/8 is bigger than 2/4 because of the bigger denominator, the teacher tells that they 

are equal and continues to the next task without explaining why they are equal.

Gives misleading or natural number bias-supporting guidance by guiding students to use the same 

strategies with fractions as with natural numbers.

When a teacher guides a student to ignore the denominator that is the same for all fractions in the task and fill the 

number line like it includes natural numbers.

Analysis of shared attention

Material TOI was built by two events: the starting point of material AOI when teacher's gaze shifted to 

material, and the ending point of material AOI when teacher's gaze shifted to student AOI or 

other AOI. 

Student

TOI was built by two events: the starting point of student AOI when teacher's gaze shifted to a 

student's face, and the ending point of material AOI when teacher's gaze shifted to student AOI or 

other AOI. 

Other 

TOI was built by two events: the starting point of other AOI when teacher's gaze shifted to any 

area other than the material or student, and the ending point of other AOI when teacher's gaze 

shifted to student AOI or material AOI.

Shared attention

Sequences of gaze shifting from the material to a student’s face and back to the material.


