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A Study of Level 4 Students’ Photosynthesis Conceptions

“Sum duneqal uay ugua gmnan?

Sirinapa Kijkuakul and Naruemon Yutakom

ABSTRACT

This research aimed to explore the photosynthesis conceptions held by thirty eight senior high school

(Grades 10-12), Level 4 students at a Bangkok suburban high school in Thailand. The study was conducted

during the 2002 academic year, before the science education reform was mandated in the 2003 academic

year. A concept test was adapted from Barker s study (1985), comprising open-ended questions and multiple

choices including explanations to identify the student conceptions about photosynthesis connected with plants

and their food, chlorophyll, electron roles, energy sources and photosynthesis and plant respiration. The results

of this study showed that, in Level 4, the students have little understanding about photosynthesis conceptions,

especially the relationship between photosynthesis process and plant respiration, chlorophyll roles and electron

roles in photosynthesis process.

Key words. science conceptions, upper secondary students
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Table 1  Students’ understandings of photosynthesis.
Grader (s) Total
Categories 10t 11 12t n=38
(n=15) (n=13) (n=10)
Scientific understanding 1 2 2 5
e Photosynthesis is plants7 food making that is sugar (7%)1/ (15%) (20%) (13%)
by changing light energy to chemical energy. This
needs raw materials as following equation
light
CO, + H,LO ——— CH,04 + O,
chlorophyll
Partial understanding 11 9 6 36
e Photosynthesis is use of light energy to produce (73%) (70%) (60%) (69%)
plants’ food, sugar.
e Photosynthesis is plants’ food making that is sugar as
the equation (as above).
e Photosynthesis is changing of inorganic compound
to organic compound as the equation (as above).
Partial understanding with misunderstanding 0 0 0 0
Non - scientific understanding 0 0 0 0
No answer or I do not understand photosynthesis” 3 2 2 7
(20%) (15%) (20%) (18%)

1/

=/ percentage of students writing the concept statements in each grader.
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Table 2  Students’ understandings of food.
Grader (s) Total
Categories 10t 11 12 n=38
(n=15) (n=13) (n=10)
Scientific understanding 2 4 4 10
e Plants are producers who make food through (13%)1/ (31%) (40%) (26%)
photosynthesis. This gives glucose that is stored in
starch form.
Partial understanding 0 0 0 0
Partial understanding with misunderstanding 5 4 5 14
e Plants can produce food by themselves. This food is (73%) (70%) (60%) (69%)
water, minerals or fertilizer absorbed from soil, and
sugar from plants’ photosynthesis.
e Plants photosynthesize to produce food. This is
water, minerals, organic substances absorbed from
soil and used as photosynthesis materials.
e Plants produce food by themselves. Food is stored
into energy or fruits.
Non - scientific understanding 5 4 1 10
e Plants’ food is water and minerals. (33%) B1%) (10%) (26%)
No answer or I do not understand photosynthesis” 3 1 0 4
(20%) (8%) (11%)
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Table 3  Students’ understandings of electron roles.
Grader (s) Total
Categories 10t 11 12 n=38
(n=15) (n=13) (n=10)
Scientific understanding
e Electron resulted from light energy transferreing to 0 4 2 6
its carriers and then releases the energy, ATP. (31%)1/ (20%) (16%)
Partial understanding
e The electron role is related to producing energy in 0 4 3 7
photosynthesis. (B1%) (30%) (18%)
Partial understanding with misunderstanding 0 0 0 0
Non - scientific understanding 3 1 2 6
e FElectron roles are related to gas exchange of (20%) (7%) (20%) (16%)
photosynthesis.
No answer or I do not understand” 12 4 3 19
(80%) (31%) (30%) (50%)
v percentage of students writing the concept statements in each grader.
Table 4  Students’ understandings of chlorophyll.
Grader (s) Total
Categories 10" 11t 12t n=38
(n=15) (n=13) (n=10)
Scientific understanding
e Chloroplasts have green substances called chlorophyll. (7%)l/ (8%) (10%) (8%)
This absorbs light energy for photosynthesis.
Partial understanding 0 2 1 3
e Chloroplasts are the site of photosynthesis. (16%) (10%) (8%)
e Chlorophyll is the site of oxidation-reduction of
photosynthesis.
Partial understanding with misunderstanding 0 0
Non - scientific understanding 0 0 0 0
e Chlorophyll is important for photosynthesis.
No answer or I do not understand 0 4 6 10
(31%) (60%) (26%)

1/

v I~ a A a o Y
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=~ percentage of students writing the concept statements in each grader.
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Table 5  Students’ understandings of energy resource.
Grader (s) Total
Categories 10t 11 12 n=38
(n=15) (=13)  (n=10)
Scientific understanding
e Sun is energy resource. It provides light energy for 2 4 4 10
plants. 13%)Y  (G1%)  (40%)  (26%)
Partial understanding 0 0 0 0
Partial understanding with misunderstanding 12 9 6 10
e Soil, sun, CO,, H,O and minerals are energy (80%) (69%) (60%) (8%)
resources, because these are plant materials and
plants use these to grow and to produce food.
e CO, is energy resource because plants get the energy
from respiration.
e Sun and CO, are energy resource because plants get
the energy from respiration and photosynthesis.
Non - scientific understanding 1 0 0 1
e Energy resource is everything. (7%) (3%)
No answer or I do not understand”~ 0 0 0 0
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Table 6

147

Students’ understandings of photosynthesis and plant respiration.

Categories

Grader (s)
loth 1 lth
(n=15) (n=13)

Total
n=38

121h
(n=10)

Scientific understanding

e Plants photosynthesize when they receive light in 0 1 0 1

light reaction. Also the reaction product is used in

dark reaction where light is not needed.

Plants respire all time because they need food

catabolism to produce energy.

Partial understanding

e Photosynthesis takes place in daylight, because light

is energy source

(7%)Y (3%)

2 4 3 9
(13%) (31%) (30%) (24%)

Plants respire all the time to produce energy through

catabolism of food.
e Photosynthesis takes place in light.

Respiration is using of energy to grow plants.

Partial understanding with misunderstanding
e Photosynthesis take place in light.

Respiration is using of energy to grow plants.

10 4 6 20
(67%) (31%) (60%) (3%)

e Photosynthesis take place in daylight because the

sun provides most of enegy here.

Plant respire all time.

e Plants photosynthesize at noon and release oxygen.

Plants respire at night and release carbon dioxide.

e Photosynthesis takes place anytime.
Respiration takes place all time.
carbon dioxide and release oxygen.

Non - scientific understanding

[13 2
No answer or I do not understand

Plants absorb

(13%) (8%)
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