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Abstract

Project-based teaching is a teaching model that emphasizes students’ independent learning with
the teacher’s guidance as a supplement. It transforms the traditional teaching mode into a student-
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centered learning approach under the teacher’s guidance, which is a form of quality-oriented edu-
cation. This paper takes the precise measurement of small dimensions as an example, and measures
the diameter of a metal wire using three experimental methods: micrometer, air wedge, and single-
slit diffraction. The least square method is applied to process the experimental data. The aim is to
use this experiment as one of the cases of project-based education.
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Table 1. Measuring the diameter of a metal wire with a micrometer (micrometer zero-point offset ¢ = 0.005 mm)

F 1L FORVEERLER(FHIREERH ¢« =0.005 mm)

R 1 2 3 4 5 d

d,(mm) 0.150 0.149 0.148 0.145 0.147 0.1478

WX 2) Q)IFEAHERE, MELRKRA d =(0.1478+0.0038) mm, £ =2.7%, p = 0.683 .
HURBSSEHMSIR(1.13)3, BEEMEEN 0.95 (& YT B AN & B 5% R N & bR AR I 2 B 2 f%
AT RO TR I I 45 R d = (0.147840.0076) mm, E = 5.1%, p = 0.95 .
3.2. BEEBRTHENELERRIWIRE

JH S ol T B s R SO DN A 2 B, R (6) G i (5)A iy
b=1.0529 mm/% , FIFHZKZIERMHBIESUEK L=50.0mm J&, AIHFHEHEEZ BT d =0.1399 mm .
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HRIEO)~(11) AT HAF d =(0.1399+£0.0051) mm, E =3.6%, p =0.95 .

Table 2. Measurement data using the air wedge method (wavelength A =589.3nm )
2. BREENEHIECKIK 1 =58930m)

L k 5 6 7 8 9
x, (mm) 1.420 1.509 1.610 1.739 1.842

3.3, FERERELTHUNELERRIRIRE
(AT b2 R x, = kaD ATLLE o, (ESURLE) SIS k R R R, &b ={7D ,
Ml x, = bk . SRR S 4L (k,x,) 30, WREGRIT 3 FR, HHEO)R A5 =333 mm ,

D=0.700m, A=650%10" m fCA(8)Rf#EHFFMLSE d =0.1366 mm . RIFO)~(1 )it H L EL HA
A E 2R RN d = (0.1366+0.0010)mm, E =0.73%, p =0.95

Table 3. Single-slit diffraction measurement data sheet (wavelength A = 650.0 nm)

3. BLATHNERIERCEK 1=650.0nm)

) - x)

gk BB x, (mm)  ALE x (mm) EP'on:%(me) TEEE x,

2
1 25.240 31.400 28.32 3.08
2 21.615 35.550 28.58 6.97
3 18.341 38.890 28.62 10.27
4 14.840 40.949 27.89 13.05
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