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B R A AR T A T B A O T TR I
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 Reviee (rethink ) Aol ~ K24 Creflect) [ A0 BT 1 2230 th 3R B B4 FLE -
A
CHYHESS - DURAEIE (revise ) ity
EHESRBE
=
- Evaluate et @ e A 2 (evaluate ) [T W BI 22 A DU(E Al B de e 05 =0 B BB
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O Organized T LSRR SR ’ T

Ay s R B S R Ea /N ? HEEEHKRA

AT
A IS B e B Bk 9

S B T UbD 3L 7 RAR R 2 AR M A

B P95 H AT 8GR 2 By 05 & E ] UbD AEfT RS B E] - BIEFRE N
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MERRAR - s (2017) AYBTFERANZ (KR UbD AYE R » 3 B ARt a2 an B
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fEi7r DNA HUESUERE - A8 RS BRI GEIN - A8 R MBS S 1B R4
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Flca UbD Higg - AT WWREITTEEE ML T giEaest ) 7o k=0
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BEyC ¥ REE UbD i akat =EE & "WHERETO | EEZ K&
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HAREA

= ERBEESZEE 1 B2EE B4 E DNAGKEMBEHESEH -
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—-— HEA - FTESCERE NS E=500  EmBIEENR > o &H
Rl o A Sy A B S o DNA 521 iy 52 [E] 0 45 T #E PRI 48 -
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— i REER AR UbD H & 2R 72
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Impact of Understanding by Design on Student
Learning Outcomes in a High School Biology

Course

Ruo-Chieh Chen

Biology Teacher, New Taipei Municipal Bangiao Senior High School

ABSTRACT

In response to the emphasis on DNA in the high school biology curriculum, this
study employed Understanding by Design (UbD) theory to design a DNA curriculum
that combined backward design, WHERETO elements, and Six Facets of
Understanding to improve learning outcomes. The curriculum was implemented in four
classes (105 students). One class was given the UbD courses as the experiment group
and the other three classes were given the standard courses as the control group. The
study investigated the difference in learning outcomes of the two groups of students.
This study used both quantitative and qualitative data for analysis. The t-test was used
to analyze the quantitative data which were the students’ performance on the DNA
structure concept test. The qualitative data included worksheets, short essay summary,
DNA model building assignment, and students’ curriculum questionnaire. The findings
showed that UbD theory could be used to develop assessments and lesson plans
suitable for courses. The students' performance in UbD courses was significantly
higher than the students' performance in standard courses. Thus, curriculum design
based on UbD theory could improve learning outcomes of students’ understanding of
the DNA unit.

Keywords: understanding by design (UbD), DNA structure, learning effect,
high school biology
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