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ABSTRACT. This study examined the characteristics of the National Assessment of Educational Achievement (NAEA) in
Science according to gender. It investigated gender achievement differences in the science section of the 2010 NAEA, the
ratio of gender difference in achievement, the ratio of correct answers within each content domain and behavioral domain,
and the items which showed high differences between males and females. The results indicate first, that, for 9th graders,
females outperformed males in academic achievement in science. Second, with respect to the ratio of correct answers, males
outperformed females in the advanced and below basic level groups, but females outperformed males in intermediate level
groups. Third, females outperformed males in knowledge and inquiry in the behavior domains, and in chemistry and biology
in the content domains. Fourth, an analysis of the items showing the largest gender gap indicated that males outperformed
females in interpreting data, while females outperformed males in the items concerned with daily life and items related to
the memorization of rules. This research on gender differences in science will allow teachers to complement the weaknesses
of students when they study science, and support improved instructional methods in science.

Key words: The national assessment of educational achievement, NAEA, 9th grade, Academic achievement in science, Gen-
der differences in correct answer ratios
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Table 1. The number of students and items in national assessment
of educational achievement

Gender The Number The Type The Number
of Students of Items of Items

Male 347,531 Multiple-Choice 32

Female 310,358 Constructed Response 8

Total 658,303 Total 40

*414 Non-respondents were included.
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Table 2. Content domains organization of middle school science assessment items

Content domains

Type of items Motion and Energy ~ Material Life Earth Science Total
. . The Number of Items (%) 8(25.0) 8 (25.0) 8(25.0) 8(25.0) 32(100.0)
Multiple Choice ..
Assigning Score (%) 12 (25.0) 12(25.0) 12(25.0) 12 (25.0) 48 (100.0)
The Number of Items (%) 2(25.0) 2(25.0) 2(25.0) 2(25.0) 8 (100.0)
Constructed Response ..
Assigning Score (%) 5(25.0) 5(25.0) 5(25.0) 5(25.0) 20 (100.0)
Total The Number of Items (%) 10 (25.0) 10(25.00 10(25.0) 10 (25.0) 40 (100.0)
Assigning Score (%) 17 (25.0) 17(25.00 17(25.0) 17 (25.0) 68 (100.0)
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Table 3. Gender gap in achievement level score of 9th grade science

Gender Mean Standard Deviation
Male 195.09 35.70
Female 197.55 31.05
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Table 4. Gender gap in academic achievement ratio of 9th grade science (%)

Gender Advanced Level Intermediate Level Basic Level Below Basic Level Total

Male 213 342 34.1 10.4 100.0
Female 18.5 40.0 36.0 5.5 100.0

Table 5. Thq percentage of correct answers in content domains of o 2 7]olo|u} LRI o]a) Bato] o] Sadhe o
9th grade middle school science by gender (%) ol

Gender Motion and Energy Material Life  Earth Science AT

Male 59.1 60.4 62.1 59.1

Female 59.2 63.6 64.6 60.2

o] 10 4%§ oY 9 5.5%°ﬂ H sl 7 v A= gkt o]
ot 25 & o], o R o} FEhAlof A
spya} W sha o] o]z} B FHThE o 4 ek,

o]Z Y& g BAE AW A F e thS Tuble 59}
2},

Ulggele] ahgl del % LB} o v Al FeloAe
SHY o] AEE0] 59.1%%1 3L o 5HAE o] 59.2%= A o] d
Aol7h ele Ttk B4 ool A clstlel 3HE
L 63.6%= G2 60.4%2 Rl =Qkch 183 Y
FANA = gt g o] 64.6% = HHAY O 62.1%5 o} =9k
51, 179} 95 o] A ofsago] 60.2% 3k o]
$9.1%. 0} A go] %3k,

E3F 3E FAEE FAS Y AHES ths Table 63
o},
ez} ofshaie) 214

~

m}i

AR AFES 212 623%
9} 63.0%= ojshgo] 6} l EoTh 18y x]4] 9] 519
3 5 oldl P2 Fshao] 57.0%= oAy 2 55.8%
By AgEo] =9t Urﬂill 7193 2§ g9 nE
osto] FshA Hot JEEo] wokth ' 9 WA
FHES FA o] 58.0%0] L of g o] 60.7%= oAy
o] A4 g} o] g JFo| N FEEC| =AU
gk gt g9 Bk g9 A A4, ' AA, A
LEEo|A BE A5y HEEo] Ay

M'E 10|

20104 Tkt e 42 = Bbol A Fka £aFo] AL
Ak 22T A sEIS Hat 3 4029 Y
S AdEE 8wt 23} Fohrjo] o]y Bl A0
ES 282 RHAHEE 1070, AEE 27101l em, o
shdo] P H B ATk 270, Nud

67Nl giet. Wt ojat o] 2k Bahd AEE Ao ]
B ARG AT} 43%0, 48 FYE Aol M9l
H 3.0% vk 177 £3H42.5%)°] At} 3.0-5.0%+=
1023}, 5.0-7.0%~= 353}, 7.0% oJA-2 10730 2 A
£ Aol 7} 5.0% ol 4L BE 13RYG25%0l Aek. 1§
Wa 7+ B3lo] AW Aoe xjol2 Aasty Tuble 73}

o]
2ot AHE Aol geotalr] 4= 5] e HelA
cfsl o] Aehgo| WAt £ 95 AR EAFHY
t}h. 92 Sof JEhi o] AEo] 70.5%, oJgHg o] 71.0%<]
739 A05%R 3FABLIL, o] A2 At o] FEE©] 0.5%
E2S ouigitt Bt o] w2 FHE0] 5.0% o4
ko] Uiz A= 3l S PSR A

W JgEE AuEy, B 9o o o0& F
95 20| 7} 0.5-14%% 7F4 Zpo| 7} 21 B3| 14% 2}o)
7t s 282 3 Y AgEo] & vEgth 1Y
U 527 1088 oA At o] Fat= 32 7T7HY =

et 2kt
2 11 2ol 7t
@ SollA o5ty ol
7P otk Aw 492 AEe e AdEE Aot
0.1-10%2 t}x = Hol|1 oJsh)o] Zol 3o W&
& 107] Fol A 74 =ik A 7aet oo Ho=
Ao W2 HYE 20| 7} 0.3-8.8%= F}8tH ) 2ol 7}
oFZt B Rou At Z3 107 Foll A of shado] &

A IE AEE 54017} 0.3-7.6%
Q A}

it

Table 6. The percentage of correct answers in behavior domains of 9th grade middle school science by gender (%)

Knowledge Inquiry
Gender . L Problem Inquiry  Data Analysis and Conclusion Extraction
Memory Understanding - Application  Total Recognition  Design Interpretation and Assessment Total
Male 71.2 57.0 65.3 62.3 63.0 49.3 55.5 63.4 58.0
Female 74.0 55.8 67.7 63.0 70.1 54.0 56.2 64.4 60.7
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Table 7. Gender differences in correct answers of the detailed items in content domains (%)

The Percentage of Correct Answers by The Percentage of

Contept The Number The Percentage of Gender Gender Difference in .. Ab.iliFy of
Domain of Itmes Correct Answers Discrimination
Male Female Correct Answers*
1 70.7 70.5 71.0 A0S 0.45
2 46.1 52.7" 38.7 14.0 0.33
3 59.9 58.5 61.4 A29 0.42
4 68.5 69.2 67.6 1.6 0.52
Motion and 5 88.9 86.6 91.5 A49 0.48
Energy 6 40.9 39.8 422 A24 0.10
7 28.4 31.9" 24.5 74 0.27
8 53.4 53.0 53.8 A0.8 0.42
Constructed Response 1 59.3 55.6 63.4" AT8 0.60
Constructed Response 2 75.3 73.4 774 A4.0 0.63
9 71.3 69.2 73.7 A4S 0.53
10 44.7 476 415 6.1 0.32
11 79.7 76.1 83.7" A7.6 0.52
12 75.2 72.6 78.1° ASS 0.51
Mateial 13 59.2 58.6 59.8 Al2 0.44
14 39.1 39.0 39.3 A03 0.46
15 60.3 582 62.6 A4d4 0.52
16 82.4 79.5 85.7" A62 0.50
Contructed Response 3 40.6 40.3 40.9 A 0.6 0.53
Constructed Response 4 66.3 62.9 70.2° A73 0.65
17 63.1 62.2 64.2 A2.0 0.50
18 84.6 83.7 85.6 A19 0.28
19 77.4 73.8 81.5" A7.7 0.47
20 55.5 50.8 60.8" A10.0 0.41
. 21 58.8 57.9 59.7 Al 0.51
Life
22 423 431 41.5 1.6 0.35
23 55.0 55.0 54.9 0.1 0.47
24 75.5 73.3 78.0 A4.7 0.46
Constructed Response 5 583 57.2 59.5 A23 0.65
Constructed Response 6 62.1 63.9 60.1 3.8 0.53
25 712 74.7" 67.3 7.4 0.42
26 50.8 50.9 50.6 0.3 0.37
27 64.7 60.9 68.9" A 8.0 0.48
28 55.3 56.1 54.5 1.6 0.27
, 29 70.0 65.9 74.7" A 88 0.57
Barth Science 30 59.9 58.0 62.0 A40 0.4
31 76.6 75.3 78.0 A2.7 0.50
32 432 448 414 34 0.37
Constructed Response 7 48.7 50.3 47.0 33 0.52
Constructed Response 8 55.6 53.8 57.7 A39 0.61
*[tems which have more than 5% gender difference in correct answer ratio
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