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Having a profound knowledge of fractions division (FD) is still a challenge for
pre-service primary teachers (PTs). The current work aims to develop a coding scheme
to examine PTs’ specialized fractions division knowledge (SFDK). This coding
scheme will be pivotal in unraveling the PTs’ initial knowledge, such as their use of
representations or errors when solving FD problems before designing instructional
activities to develop the knowledge.

Two stages were carried out to develop the coding: (1) development and (2) testing,
assessment, and refinement. The coding scheme was developed referring to the SFDK
model (Wahyu, 2021) that represents connected and flexible knowledge of FD.
Connected SFDK is the PTs’ ability to move forth and back when using multiple
representations in solving FD problems. Flexible SFDK is PTs” ability to differentiate
each FD, which guides her/his movement across the representations.

PTs were given five tasks before being introduced to fractions division. For instance,
write a different word problem for 4+2/3; 2/3+4; 3/4+1/2; and 1 2/3+1/4! (Task 4).
There were 57 PTs’ answers to the tasks and 10 answers were purposively selected for
the coding to establish reliability. After five iterations of coding, discussion, and
refinement, the coding scheme resulted in 7 categories and 36 codes. For example,
category 6 (symbolic-verbal) has five codes (e.g., correct answers-partitive) to
examine task 4. The percent agreement of three coders is over 0.7 and the AC,
coefficient (Gwet, 2014) is greater than 0.7 for each category, both of which show a
very good agreement.
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| Introduction '

Conceptualizations

o Many studies consistently reveal that (pre-service) teachers mostly of fractions division
do not have profound knowledge of fractions division (FD). Linking across
o Efforts to understand the teachers’ knowledge and to support the | Verbal | . representations

development of such knowledge are very important.

o The development of a coding scheme as an analytical tool reported
in this poster aims to understand pre-service primary teachers' (PTs) Algebraic Pictorial
specialized fraction division knowledge (SFDK).

o This coding scheme will be pivotal in unraveling the PTs’ initial

knowledge, such as their use of representations or errors when | [ ™ S;Te‘m‘:on ________________
solving FD problems before designing instructional activities to P
develop the knowledge.

Fig. 1. The model of specialized fraction division knowledge

( Methods \ (SFDKmodeﬂ

o Two stages (Fig.2) were carried out to develop the coding o The coding scheme was developed referring to the SFDK.
o PTs were given five tasks (See the sample task), designed model (Fig.1; Wahyu, 2021) that represents connected and
to reveal the PTs' SFDK. There were 57 PTs’ flexible knowledge of FD.
answers/responses to the tasks, ten answers (about 18%) o Itis drawn from three conceptual bases: conceptualizations
were purposively s@ected for the coding process to of fractions division, a representational system on fractions
establish reliability using percent agreement and Gwet’s division, and specialized content knowledge.
AC; coefficient (Gwet, 2014). o It explicates how the representations are linked in solving
o After the coding training (three coders), five iterations of FD tasks and how different FD, either measurement,
coding practices, discussions, and codebook refinement partitive, or unit rate, uniquely determines the process of
using the five different answers were carried out. linking the representations.
Dﬂelopment Testing, assessment & refinement ‘ Results ‘
1. Reviewing literature G S—v—
) x:‘z’;‘_f;::d"i‘:g?;"; o nqmﬂfi?&m. coders The coding scheme resulted in 7 categories and 36 codes
based on the literature “d“‘a’::i ::;'“';m; :i:z::g (Table 1). The percent agreement of three coders is over 0.7
3. Drafting a codebook and the AC, coefficient (Gwet, 2014) is greater than 0.7 for
! - each category, both of which show a very good agreement.
. Tf'"'.'" C:;'ﬁ:::‘by Table 2 shows the sample of the developed codebook.
I three coders Table 1. Intercoder reliability of each category
Refinement: Revising the | l - -
coding scheme and codebook Categories Agreement  Gwet's AC,
A p :
intercoder reliability for each Verbal-Symbolic 1.0 1.0
category and in;;'wins the Verbal-Symbolic-Reasoning 0.81 0.75
= Verbal-Pictorial 0.81 0.75
Finalization of coding Verbal-Algebraic 0.99 0.99
scheme and codebook Algebraic-Pictorial 1.0 1.0
Fig 2. The flow of the coding scheme development Symbolic-Verbal 085 052
Symbolic-Verbal-Reasoning 0.81 0.73
-
Table 2. The excerpt of the developed codebook
Category Codes Descriptions
Verbal-Symbolic  Correct answer Determine a correct match between the word
problem and number sentence
Incorrect answer-fraction Chose the number sentence of fraction
multiplication multiplication

d The dividend and divisor of the chosen number
order of dividend and divisor ~ sentence is reversed
I i 1 Mi h the number sentence and word problem

No answer Do not answer
‘ Conclusion ]
A sample task
o The coding scheme is an important analytical tool to understand the Match the following word problems with the given number sentences!
complexity of the PTs” knowledge on fractions division. You may use one number sentence for more than one word problem.
o It is one of the efforts to unravel the PTs’ difficulties and learning (1) Dwi has 4 kg of flour to be put in a box. One box contains 2/3 kg of
needs, then design learning interventions to develop their SFDK in flour, how many boxes does she need?
the teacher education program. @ ..M
. 5 Number sentences
o Several concerns emerge relating to the absence of all PTs 3.1 .2 1.3, 2.1, 20301, 1. .2
. . . @ $+53®)I+4@);+ [ I5+5©@4 (D% @F+13
responses on task 3, the use of written data only, the instruction )
it gl (e depen e Explain why you choose the number sentence!
setting, ai ce of coders.
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