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Doungporn Somjanta. (2016). A development of problem solving abilities in science for upper
secondary student learning through STEM education approach in plant anatomy.
Master thesis, M.Ed (Biology). Bangkok: Graduate School, Srinakharinwirot

University. Thesis Advisor: Montree Maneepark, Ph.D.

The objective of this research was to compare problem solving skills and levels of
learning achievement among the participants between pretest and posttest. The participants
learned about three topics in plant anatomy (i.e., leaf structure and function, water transport
in plants and fruits and seeds) through STEM education. A one-group pretest-posttest
design was employed in this research. The participants consisted of forty-three Grade-11
students in the academic year 2015. The data were analyzed with descriptive statistics and
t-test to compare the pretest and posttest scores. The results indicated that the posttest
scores regarding problem solving skills in leaf structure and function (7.28 + 1.08), water
transport in plants (8.11 £ 1.13), and fruits and seeds (9.42 + 1.28) were higher than the
pretest scores (2.88 + 0.98, 3.93 + 0.99 and 5.05 + 1.29 respectively) (p < .05). The
posttest scores of the students on learning achievement on the three topics (7.30 + 1.01,
7.13 £ 0.97, and 7.56 + 0.91) were higher than pretest scores. (3.06 = 1.12, 3.25 + 1.09

and 3.37 £ 0.98 respectively) (p < .05).
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Simple leaf

A simple lzaf has a single,
undivided blade. Some
simple leaves are deeply
lobed, as shown here

Axillary
bud “~Petiole

Compound leaf

Leaflet

In a compound leaf, the
blade consists of multiple
leaflets. A leaflel has no
axillary bud at its base.

Avillary

bud
& Petole

Doubly compound leaf

In a doubly compound leaf,
each leaflet is divided into
smaller leaflets.

Axillary
oud

mMwisznay 2 Ysztanaasly

'ﬁlm: Campbell; et al. 2011

¥V Figure 35.18 Leaf anatomy. Soard
cells
Stomatal
pore
Dermal Epid !
Il Ground Cuticle Sclerenchyma cgl' o
Vascular Y

(b) Surface view of a spiderwort
(Tradescantia) leaf (LM)

epidermis

Lower
epidermis

Vein  Airspaces Guard cells

(a) Cutaway drawing of leaf tissues cells (c) Cross section of a lilac
(Syringa) leaf (LM)
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Casparian strip
Endodermal cell

2t | A
L >

Epdermis Endodenms Vel

- cyhinder
Consit (stele)
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‘ﬁ&l’l: Campbell; et al. 2011

*.] Transpiration o5 ohere

Adhesion
by hydrogen

Cohesion
Cohesion and by hydrogen
I adhesionin  bonding
. the xylem

__/Water
molecule

M —Root
hair
B Soil
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- \W.ﬂﬂ
Water uptake
from soil
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Ovary
Stamen

Pea fruit

(a) simple fruit. A simple fruit
develops from a single carpel
(or several fused carpels) of
one flower (examples: pea,
lemon, peanut).

Carpels Stamen

\

Raspberry flower

Carpel
(fruitlet) 4
_—Stigma

Ovary

Stamen

Raspberry fruit

(b) Aggregate fruit. An
aggregate fruit develops
from many separate
carpels of one flower
(examples: raspberry,

Flower

Pineapple inflorescence

Each segment
develops
from the

Pineapple fruit

(c) Multiple fruit. A multiple
fruit develops from many
carpels of the many
flowers that form an
inflorescence (examples:

petal S1QM2  Style

;q \ Stamen

2
Sepal— L
Y-Ovary
Ovule [ (in receptacle)

Apple flower

Remains of
stamens and styles
Sepals

L

Receptacle
Apple fruit

(d) Accessory fruit. An
accessory fruit develops
largely from tissues other
than the ovary. In the apple
fruit, the ovary is embedded

15

blackberry, strawberry) pineapple, fig). in a fleshy receptacle.
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fu1: Campbell; et al. 2011
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Seed coat — Epicotyl
-Hypocotyl
Radicle —
Cotyledons

(a) Common garden bean, a eudicot with thick cotyledons. The
fleshy cotyledons store food absorbed from the endosperm before
the seed germinates.

Seed coat

i _ Endosperm

( Cotyledons
\ Epicotyl ~_
\\\ @&/Hypocotyl —
~——Radicle —

(b) Castor bean, a eudicot with thin cotyledons. The narrow,
membranous cotyledons (shown in edge and flat views) absorb
food from the endosperm when the seed germinates

Scutellum = Pericarp fused
(cotyledon) \ with seed coat

Endosperm
Coleoptile -

|

- Hypocotyl

Coleorhiza -
adicle

(c) Maize, a monocot. Like all monocots, maize has only one
cotyledon. Maize and other grasses have a large cotyledon called a
scutellum. The rudimentary shoot is sheathed in a structure called
the coleoptile, and the coleorhiza covers the young root
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20 5 9 42 5 10
21 3 9 43 6 1
22 7 10 X +SD 5.05 +1.29 942 +£1.28
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