






• Words specific to the discourse of everyday words used in discourse-specific
ways, e.g., function, proof, Riemannian manifold

• Visual objects operated on as part of the discursive activity, e.g., graphs, 
symbols

• (Sequences of) utterances describing objects, their relations and/or processes
upon them, subject to endorsement or rejection within the discourse, e.g., 
definitions, theorems, formulas

• Repetitive patterns characteristic of the discourse, e.g., algorithms, proof
techniques



ExplorationsRituals Deeds

Produces or endorses narrativesProduces change in objectsPerformed to ”fit in”, 

without concern for 

the end product



ExplorationsRituals Deeds

Produces or endorses narrativesProduces change in objectsPerformed to ”fit in”, 

without concern for 

the end product

Process-oriented Product-oriented











• Deal with mathematical objects and their realizations

• Flexible routines, narratives built upon previously established discourse

• Rely on internal authority and the rules of the discourse

• Focus on the mathematical narratives produced or substantiated

• Rituals
• Deal with symbols unrelated to the mathematical objects

• Rigid routines weakly connected to previously established routines

• Rely on external authority

• Focus on the steps and procedures of the activity





• Increased ability to perform a task in different ways

• Example: solving a quadratic equation algebraically and graphically

• reduced redundancy in procedures performed; all steps necessary to achieve the 
outcome

• (x-2)(x-3)=0

• Increased range of tasks for which the routine is recognized as useful

• Using quadratic equations to solve problems about right triangles



• Increased responsibility fo decisions taken in performing the routine

• ”what is needed to solve this problem” rather than ”how did the teacher solve this
problem in class yesterday”

• Increased ability to describe the routine in terms of objects rather than processes

• ”These numbers satisfy the quadratic equation” rather than ”We applied the 
quadratic formula and this is what we got”

• Increased ability to substantiate one’s actions (within the discourse)

• ”Through completing the square one can derive the quadratic formula” rather than
”yesterday the teacher showed us this formula for solving quadratic equations”





Students were expected to draw on and adapt a previous solution to up a model and 

then use a graphical solution to come up with an estimate



• This group mimicked the previous solution (”If we just try to do what he said”) but

adapted it to the current problem, showing signs of increased applicability

• However, they were not able to adapt the graphical solution model, because the data 

set was too confusing



• This group managed to adapt the graphing technique to the ”messy” dataset, thus

displaying signs of increased applicability and agentivity

• However, they did not manage to adapt the model, instead choosing to work with a 

linear model



• This tool looks beyond the activity of the individual student

• Partly tailored to the specific learning situation, it could be modified for use in other settings



• Presents a set of de-ritualizing 

moves connected to the 

characteristics of de-ritualization

• However, these are perhaps a 

bit too generic to be practically 

useful



• Six characteristics of de-ritualization
means 2x26 potential hybrid OTL’s



• Solve the exercise in (at least two) different ways

• Describe your solution using different representations

• Explain how the different steps in your solution contribute to it and how. Which steps are
necessary? Which are specific to this particular exercise?

• Compare a set of solutions to similar exercises and abstract a general procedure from 
them

• Construct an exercise which can be solved using the same procedure you just used

• How can you modify the given exercise and still be able to solve it using the same 
procedure?

• Students can also be given seemingly unrelated follow-up tasks that can be solved using
the same procedure



• Gradually decreasing scaffolding

• Solve the exercise using a solution strategy of your choice, and then justify your
choice

• Describe the solution you just obtained using geometric/algebraic terminology

• Generally, asking students to present their solutions in terms of the mathematical
objects rather than just the symbols

• Provide mathematical arguments for why the steps in your solution work

• Prove that the claim you make is correct



• Compute the directional derivative of the function 𝑓 𝑥, 𝑦 = 𝑒𝑦+2𝑥 at the point
𝑎 = 2,1 in the direction 𝑢 = 3,4 .

• Do this first by calculating the gradient ∇𝑓(𝑎), forming ො𝑢 =
𝑢

|𝑢|
and calculating

∇𝑓(𝑎) ∙ ො𝑢, and second by setting 𝑟 𝑡 = 𝑎 + 𝑡ො𝑢 and 𝑔 𝑡 = 𝑓(𝑟 𝑡 ), and  
calculating 𝑔′(0).

• Now explain why these two procedures always give the same answer



• Consider the functions 𝑓 𝑥 = 𝑥 + 2 and 𝑔 𝑥 = 6 − 2𝑥. If you multiply them
you get a quadratic function ℎ(𝑥). Determine where the graphs of all three
functions cross the coordinate axes.

• Now do the same for two other linear functions f and g.

• Based on the results from these two exercises, formulate a conjecture about
what relationship might hold between the crossing points with the coordinate
axes of two general linear functions f and g and their product h.

• Prove your conjecture. 






