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INTRODUCTION: TEXTBOOK TASKS AS A TIME SERIES

Rezat and Strésser (2015) described three types of research on textbooks; influences
on textbook design (curriculum perspective), impacts of textbooks (user perspective)
and, textbook itself (content perspective). They concluded that the latter typically
analyse the content of a textbook. Now, a large proportion of the content in several
textbooks are tasks that reflect curricular learning goals (CLG). Petersson et al.
(2020) used tools from time series analysis to graphically display how CLG are
distributed within a textbook. Namely, moving averages give a momentarily view of
the proportion of CLG and cumulative graphs give an accumulated (relative or
absolute) frequency of CLG.
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Figure 1. Moving averages of how two learning goals are distributed within a book.

As an example, Figure 1 displays how the two learning goals that Petersson et al.
(2020) label FoNS3 (cardinality of objects; counting) and FoNS4 (discrimination
between numbers; /in-/equality) in primary school year 1 occur as peaks in the
beginning of the book and then are repeated a few times from start at 0% until the end
at 100% of the tasks in the textbook. The height of a peak, say 25%, tells that about a
quarter of the tasks around that peak contains that CLG. While there are methods for
investigating the similarity of two textbooks visually (Petersson et al., 2020) and
quantitively (Petersson et al., 2022), the aim of this study is to develop a method for
investigating how two CLG occur in the proximity of each other within a textbook,
measured though the conditional co-occurrence (Y|X) between two different CLG.

1-1
2025. In xxx (Eds.). Proceedings of the Fifth International Conference on Mathematics Textbook Research and
Development, pp. XX-YY. Trondheim, Norway.



Petersson, Andrews & Sayers

METHOD: CONDITIONAL OCCURRENCE OF LEARNING GOALS

A methodological challenge with exact co-occurrence is that two CLG might not
occur in the same task but instead in neighbour tasks. To catch this neighbour co-

occurrence, the conditional occurrence (?l)? ) = J Z(‘?k -X I ) /Y ()E' ;f) was calculated

for short moving averages Xk == (Xk ; + Xy +Xy;q) instead of on original data.

While Flgure 1 shows that FONS3 occur more often than FoONS4 and at similar
positions in the time series of textbook tasks, Table 1 quantifies these conditional
occurrences for the investigated CLG. For example, the value 0.45 in column FoNS3
in Table 1 responds quantitatively to the following question: For tasks containing
FoNS3, to what extent does FONS4 occur in their neighbourhood?

FoNS3 FoNS4
FoNS3 1.00 0.84
FoNS4 0.45 1.00

Table 1. Conditional occurrence
IMPLICATIONS AND REFLECTIONS

Conditional occurrence seems to not have been investigated previously. It quantifies
how two different CLG occur in the proximity of each other. Further, it indicates how
complex in composition of different CLG a task is. Hence, conditional occurrence
can be an inspiration in the design of both textbook tasks and teacher-led activities
with the aim to combine CLG suitably and in possibly innovative ways. This tool for
analysing conditional occurrence of CLG could further extend the analysis in
Petersson et al. (2020) and Petersson et al. (2022) of the implemented and intended
curriculum as seen through textbooks and teacher-led activities.
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