Advances in Education ¥ & # &, 2026, 16(10), 1683-1688 Hans X
Published Online October 2026 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.16102275

H [ RHE AR GHRIE
ROIBEFRT
—— U BRI B S 1)

wWEHA
bR TR R e, bt

WekE H I 20264E9 H20H s FHHM: 20264F10817H; &Ai H#: 20264E10H23H

R

BR R SHEGIHERNA IS A RRRE A R TR, 8O BET 30 e AT, S
PFEs EUREAESRETWEINRR . AR LA AN R, SRS E B XA 5 AR
TR AT KBRS, Bt MESBELH . EH— R AR ERENNESAEIERR, £IE
DEATSEREREA . AR ERERERTHE; Sl 486 R —H K- Apt ik, &
WRHOLIERS B A ER RN B E X o HrikcrREER . WASAIRES . SHMATIRE
KREKETF—MRRERES, BRENMERRI S EHERTREERR. HAELERTHERNEY
B, el /NAHS IR M i B R, B4 S RBI% S SExcel IR 4T, TR LR BRI 27 & AT .
TR BRSO ERELSE, FREERRRE SR ARERN, FRRRERR 55 RY
i

XK ia
BERREHHEG, R, REIFE, ESS6, RERR

Case Teaching Design of Probability and
Statistics for Materials Majors

—Taking Two Teaching Examples of Ceramic Material Strength Data
as Examples
Xuanling Yang

School of Mathematics and Physics, Beijing University of Chemical Technology, Beijing

Received: September 20, 2026; accepted: October 17, 2026; published: October 23, 2026

WESIH: HEZ. HRME RS RRE 0 EF &), #E 3R, 2026, 16(10): 1683-1688.
DOI: 10.12677/ae.2026.16102275


https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.16102275
https://doi.org/10.12677/ae.2026.16102275
https://www.hanspub.org/

Abstract

When probability and statistics is taught as a public mathematics course across different majors,
generic examples can explain definitions and calculations but often fail to show how the methods
connect with subsequent disciplinary study. Focusing on materials majors, this paper develops two
linked teaching examples using an open ceramic-strength data set from the National Institute of
Standards and Technology. The first models the strength of an individual specimen as a continuous
random variable and uses a normal model, event notation, and standardization to calculate the prob-
ability of meeting a quality threshold. The second continues with two material batches from the same
data set and uses a two-sample t test and a confidence interval to analyze their mean-strength differ-
ence. Placing the normal distribution, parameter estimation, and hypothesis testing in one materi-
als-quality context creates a progression from individual probability to population inference. Draw-
ing on problem-based learning, students first discuss possible approaches in groups, then use case-
based learning and Excel analysis to assess the strength performance of the two batches. The design
emphasizes continuity of context, the distinct roles of probability modeling and statistical inference,
and the limits imposed by model assumptions.
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Table 1. Correspondence between course knowledge points and case tasks
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Table 2. Sample information for two material batches in the NIST ceramic strength data
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