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through the Eventization of ‘Gaps’ in Photosynthesis Experiments
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Abstract

This study examines the conflicts and transformations experienced by elementary preservice teachers
during photosynthesis experiments, framing them as pivotal events in the process of becoming science
teachers. These experiences were analyzed through four types of gaps: interpretive, temporal, spatial, and
relational. The findings reveal that interpretive gaps occurred most frequently, often stemming from the
limitations of strictly following textbooks and teacher guides. By interacting with teacher educators,
preservice teachers reinterpreted these gaps, leading to more in-depth experimental inquiries. Temporal gaps
emerged in managing nighttime durations for starch detection, spatial gaps in the search for optimal
experimental environments, and relational gaps as participants navigated their intermediate positions between
students and teachers. The eventization of these gaps illustrates how preservice teachers transcend a
learner's perspective to reconstruct experiments from a pedagogical viewpoint, thereby expanding their
professional identity and expertise as science teachers.
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<Table 1> Contents of Photosynthesis Experiments

Topic Experimental Procedures

Place two pepper seedlings of similar size
in a well-lit area.

Cover one seedling with a dark box and
leave the other uncovered.

On the following afternoon, collect leaves
from both seedlings.

Pour hot water into a large beaker and
place the leaves from each seedling into
separate small beakers containing alcohol.
Place the small beakers into the large
beaker filled with hot water and cover
with a glass plate.

Rinse the leaves removed from the small
beakers with warm water, place them in a
Petri dish, and add iodine—potassium
iodide solution to observe color changes.

Identifying
Nutrients
Produced
in Leaves

Crush  approximately ten
leaves and add water.
Extract the juice using cloth.
Add water, mix well, and let it stand for
a short time.
Extracting ~ After about 10 minutes, use a dropper to

Starch collect the green extract.

from Once the moisture has dried, drop iodine-

Leaves potassium iodide solution onto the white
residue along the edge of the container.
Extract starch from non-light-exposed
leaves using the same method and
compare the color changes with those of
light-exposed leaves.

light-exposed

Pour 0.3% sodium bicarbonate solution at
approximately 25 °C into a 1 L beaker
and install a thermometer.

Cut the end of an Elodea stem diagonally
underwater.

Invert a test tube filled with 0.3% sodium
bicarbonate solution into the beaker and
fix it so that the cut end of the Elodea
stem enters the test tube.

Place a thin water-filled tank in front of
the beaker and illuminate the Elodea from
distances of 10 cm, 30 cm, and 50 cm.
Count and record the number of air
bubbles produced over 3 minutes.

Photosynt

hetic Rate

According
to Light

Intensity
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<Table 2> Types of Gaps and Their Descriptions

Gap

Descripti
Type escription

Differences between moments of time; relative
time interpreted differently depending on context
Opportunities or brief intervals

Gaps between phases in experimental procedures
Time gaps for confirming experimental results
Time gaps for processing experimental results

Temporal
Gap

Spaces not typically used in everyday contexts
Open spaces between objects

Interactive spaces generated through relationships
with objects

Gaps between spaces where experiments are
conducted

Conceptual ~ gaps  between ideas
appropriate experimental locations
Boundaries between zones within a single space
Boundaries or empty spaces between A and B

Spatial
Gap
regarding

Conflicts and gaps arising from interactions
among teacher educators’ intentions, textbooks,
and preservice teachers

Gaps in consciousness between existing and
new perspectives

Gaps emerging between conventional orders and
unfamiliar events

Gaps created by new changes in perception that
serve as catalysts for transformation

Interpreti
ve Gap

Relational gaps between students and teachers
Role-based relational gaps between individuals
A cognitive space that secks to understand
rather than judge one another’s thoughts and
actions

Gaps emerging through enhanced communication
and emotional exchange between teachers and
students

Gaps generated through changes made
resolve conflicts among interacting subjects

Relational
Gap
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<Table 3> Types of Gaps Observed in Photosynthesis
Experiments
N %
Temporal 6 214
Gap
Spatial
Gap 5 17.9
Interpretive 13 46.4
Gap
Relational 4 143
Gap
Total 28 100
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[Fig. 4] Eventization of Relational Gaps in
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