S . MSCIZSH N 393 M2 5 ‘W) Check for updates
Anat Biol Anthropol Vol. 39, No. 2 (2026) pp. 147~156

https://doi.org/10.11637/aba.2026.39.2.147 Original Article

Relationship of Self-Assessment of Embryology Lesson Outcomes
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Abstract : This study aimed to analyze the relationship between students’ outcome-level self-assessment of
understanding and academic achievement in embryology, focusing on the embryonic period from fertilization to 8
weeks of development, to identify lesson outcomes with which students struggle and to provide foundational data
for improving teaching and learning strategies. A total of 135 first-year medical students at a single medical school
completed online self-assessments using a 6-point scale for 19 lesson outcomes across Chapters 1-5 of a standard
embryology textbook, administered at the end of each chapter. At the end of the final class, students were also asked
to estimate their expected academic achievement score. Academic achievement was then measured using a 28-item
test. Data were analyzed using SPSS version 18.0. Students reported significantly lower self-assessed understanding
of lesson outcomes in Chapters 4 and 5 (weeks 3-8 of development) compared to Chapters 1-3 (fertilization through
week 2) (p<.001). Actual academic achievement exceeded expected academic achievement. Female students scored
significantly higher than male students on self-assessment for Chapter 1 outcomes (p <.05). Students with a history
of academic failure showed significantly lower overall self-assessment and actual academic achievement compared
to those without such experience (p < .05). Outcome-level self-assessment was significantly and positively correlated
with expected academic achievement across all outcomes (p < .05); however, only the newly developed outcome
(B1) showed a significant positive correlation with actual academic achievement (p <.05). These findings indicate
that students experience greater difficulty with embryological content from week 3 onward, and suggest the need
to implement active teaching strategies aligned with lesson outcomes, support the development of students’ self-
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assessment competencies, provide individualized guidance for students with prior academic failure, and diversify

assessment formats to promote deeper understanding. The results may serve as foundational data for enhancing

teaching and learning practices in medical embryology education.

Keywords : Academic achievement, Embryology, Lesson outcomes, Self-assessment
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Table 1. Exam overview by class outcomes

Class outcomes

Item

Domain*

Classification

Chapter 1.
Introduction of
developing human

Chapter 2.
First week of
human development

Chapter 3.
Second week of
human development

Chapter 4.
Third week of
human development

Chapter 5.
Fourth to eighth weeks of
human development

Al.

A2.

A3.

A4.

AS.

BI1.

B2.

CI.

C2.

C3.

C4.

D

—_

D2.

D

(98]

D4.

Ds5.

El.

E2.

E3.

Students should be able to distinguish
and describe the stages of zygote, embryo,
fetus, infancy, puberty, and adulthood.

Students should be able to explain

the zygote cleavage, blastomere, morula,
blastocyst, and embryoblast

during the human development.

Students should be able to explain
the gastrulation and neurulation.

Students should be able to explain
the embryonic disc and neural tube.

Students should be able to explain
the CRL (crown rump length).

Students should be able to explain
the process of fertilization, its results,
and the cleavage of zygote.

Students should be able to explain
the blastocyst formation and
the beginning of implantation.

Students should be able to explain

the development of the bilaminar
embryonic disc, amnion, yolk sac,
prechordal plate, and cloacal membrane.

Students should be able to explain

the development of the extraembryonic
mesoderm and the extraembryonic coelom
in relation to each other.

Students should be able to explain
the changes of trophoblast.

Students should be able to explain
the development and changes in

the developmental period of chorion
and chorionic villi.

. Students should be able to explain

the gastrulation, and the development of
the notochord and somite in relation to
each other.

Students should be able to explain
the neurulation.

. Students should be able to explain

the intraembryonic coelom.

Students should be able to explain
the primitive blood vessel,

primitive cardiovascular system, and
primitive uteroplacental circulation
in relation to each other.

Students should be able to explain

the development of the chorionic stem villi.

Students should be able to explain
the folding of embryo.

Students should be able to describe

the outgrowth of each of the three germ layers.

Students should be able to summarize
the morphological development process
from 4 to 8 weeks of embyo.

R

Gap filling
Short-answer test

Short-answer test

Short-answer test
Short-answer test

Short-answer test

Gap filling
Short-answer test

Short-answer test

Short-answer test

Short-answer test

Short-answer test

Short-answer test

Gap filling
Short-answer test

Gap filling
Short-answer test

Short-answer test

Short-answer test

Short-answer test
Short-answer test

Short-answer test
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Table 2. Comparison of student perceived understanding by chapter and academic achievement (N=135)

Post-hoc
Chapter M+SD F (Bonferroni)
Chapter 1 5.35+0.58 38.31%%* Chapter 4,5<3<1,2
Chapter 2 5.51+0.67
Chapter 3 5.12+0.76
Chapter 4 4.73+£0.94
Chapter 5 4.76+0.88
Total 5.08%0.63
Achievement Expected academic achievement 7457+12.48
Academic achievement 76.49+7.27

#p < 05, *4p < 01, *+%p < 001

Table 3. Descriptive statistics and repeated measures ANOVA of
students’ self-assessed understanding by lesson outcomes

Lesson Post-hoc
+
outcomes M£SD £ (Bonferroni)
Chapter 1 Al 545+069 60.68%%  A4<AL,
(n=135) A2 539%0.68 A2,A3,AS
A3 5.16+0.81
Ad 4744095
A5 5.69+0.61
Chapter 2 Bl 548+068  0.021
(n=117) B2 5.49+0.79
Chapter 3 Cl 504+080  3.85% C2<C3
(n=128) 2 504+0.89
c3 5.18+0.88
c4 5.05+0.85
Chapter 4 D1 469+102  3.23% D4<D5
(n=121) D2 468+1.03
D3 4.69+107
D4 461+1.12
D5 4.83+1.05
Chapter 5 El 473+098  746%*  E3,E1<E2
(n=117) E2 495+0.93
E3 4724094

*p< 05, ¥¥p< 01, ¥**p < .001

Note. Within-chapter repeated measures ANOVAs were conducted using
only complete cases with no missing data for all learning outcomes within
that specific chapter. Consequently, the actual sample sizes (n) vary across
chapters.

o] AT} F Al (1= —3.46,p< 01),A2 (1= —2.69, p<
05), A3 (t=—3.81,p<.001),A5 (1= —2.89, p< 01)7} ‘&
ST T ol =Tt FoJu|stA] = A UEsth A

AAQ olsfe= AR Apoliz UehA] ghgrout ot
Aol FE R Frha ST A2 YeEthp > 05).
Ao AL sAALE Foulgt AolE HolR= A
gk, gt R ofghgo] qisle A FEE ¥ Wi
AA == =4 UETHp > 05).

Y F fa A ARl wet 948 olai= A7B7}
of] Zpo|7F vrehib=2] g1t Aak(Table 4), 178(1= —2.05,
p<.05), 2% (= —2.12, p<.05)9] old|= A7| Bt A &
w480l e EY 7ol gl o] FAFL
2 = Uehgth 139 A4 (1= —2.24, p< 05), 2%<] Bl
(t=—205,p< 05),4%2] DI (1= —2.31,p< 05) =437}
ANA Fa7 Aol fle ol FaA el e SR 5
AFOR 2 ZoR I AA| oJa= (1= —2.25,
p<05)% A7 FPYHEE FEEH0] U= SHIRT §
w430l gl o] AR R w2 AR Usdth(=
—246,p<05). 45< AP L {3 A &
2 YR A FIHEE IUAT BAHCEE
oJskA] ekgtth(p > 05)

1730l X 578742 & 5319 4411 ol = A7 H 7t
SHT SI9E 53] B ST T & ¥ o] SHSHA|
G Mo LRl zto|E HAGH AT (Table 4), 17
(1=2.46, p< 05)3 132 Al (1=2.15, p< .05), A2 (1=
2.71,p< 05) =4 gt olaf = A7 H7pt BE 3|
gk sHo] J3A| ¢he S ET FAXNCE & AoR &
A=t HA olsfes TAHCRE Fout Zpol= A
o mf S o] g W ol SHEEHA] gk SR
o 2 A2 YERETHp> 05). 27 S shdo] o W
ol SHETHA 2 ETE o TP F == Wekon,
AR FAH=E =4 UERETHp > 05).
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Table 4. Differences by gender, flunk experience, and number of responses

Gender Flunk experience Number of responses
Outcomes Male Female / Yes No ‘ 5 times 0~4 times /
(M £SD) (M=£SD) (M £SD) (M=SD) M=SD) M=SD)
Al 5.32+0.72 570+055  —3.46%* 5.32+0.63 548+£0.70 —1.06 5.52+0.61 524+0.85 2.15%
A2 5.27%0.69 560061 —2.69*% 5.16+0.62 544+£068 —1.85 548+0.64 5.12+0.73 2.71%
A3 4.98+0.82 551+£0.69 —381*%* 488+0.83 523+080 —1.95 5.24+0.80 494+0.81 1.86
A4 4.64+0.92 494+099 —-1.75 436+1.08 483+091 —2.24* 482+0.96 4.50+0.90 1.71
AS 5.60+0.69 587040  —2.89%* 5.64+0.64 571061 —-0.51 5.73+0.56 5.59+0.74 1.04
Sub-total ~ 5.16+0.59 5.52+0.50  —3.55%* 507057 534+£0.58 —2.05% 536+0.57 5.08%0.61 2.46%*
B1 543+0.68 55712067 —1.11 520+0.77 5541065 —2.05%* 550+0.67 531%0.70 1.06
B2 5411082 5621073 —135 5.20+0.89 555076 —1.79 5.5240.81 525+0.68 1.29
Sub-total ~ 54210.65 5601068 —137 520%0.75 5541064 —2.12% 551+0.66 5.28+0.68 1.31
C1 506+0.78 500+0.84 040 4.78+0.90 5.10£0.77 —-1.72 5.08+0.82 4.89+0.70 1.10
Cc2 5.06+0.88 500+091 0.36 491+£1.00 507087 —0.75 5.04+0.94 504+0.71 0.01
C3 5.19+0.83 5.16+0.99 0.19 4.87+1.06 525083 —1.88 5.22+0.89 5.04+0.85 0.95
C4 5.11+£0.78 4.95+0.99 0.96 4.83+0.98 5.10£082 —142 5.12+0.84 4.81+0.88 1.65
Sub-total ~ 5.10+0.74 5.03+0.88 0.52 4.85+£0.94 5.13+£0.74 —1.56 5.11£0.80 494+0.73 0.99
D1 4.69+1.00 470+106 —-003 424+1.14 479+097 —-231* 476+1.03 4.38+0.92 1.56
D2 4.671£0.99 470+1.12 -0.16 438+1.12 474+101 —145 4741103 438+1.02 145
D3 4.59+1.06 486+108 —1.33 429+1.15 477104 -190 4.73+1.09 448+0.98 0.99
D4 455+1.14 472+1.12  -0.79 429+1.10 468+1.13 —146 467+1.13 433+1.11 1.25
D5 4.82+0.98 484+1.17 —-008 4431098 491+105 —194 4.86+1.05 4.67+1.02 0.77
Sub-total  4.66+0.93 476+105 —-0.53 432+1.05 478+094 —-197 4751097 445+0.94 1.31
El 4.83+0091 4.54+1.04 1.50 4.67+1.24 475+0.89 —-0.36 4.72+1.01 482+0.64 —0.56
E2 501+0.82 481+1.13 1.10 4.62+1.20 502+085 —1.82 493+0.97 506066 —0.53
E3 4.84+0.86 4.46+1.04 2.06* 4.57+1.03 475£092 -0.79 4.69+0.95 488+0.86 —0.78
Sub-total ~ 4.89+0.76 4.60+£0.99 1.73 4.62+1.08 484+0.78 —1.09 4.78+0.87 492+0.66 —0.64
Total 5.03+0.60 5172069 —1.07 4.78+0.81 5.14+£0.57 —225% 5.11+0.62 492+0.54 1.67
EA 74.88+12.15 73.92+13.28 0.38 72.62+1338 7500+1221 -0.79 7420%1236 76.77+1333 —0.78
AA 76.19+749 77.04+£690 —0.65 7332771 7721+£7.02 —246% 7688%+7.02 75.32+8.00 1.08
#p < 05, *#5p < 01, *##p < 001
EA: Expected academic achievement, AA: Academic achievement
3. YA XI71EIIet st 7o HuEt o F
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