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Abstract: Although regression to the mean is pervasive in data analysis, educational researchers often misconstrue
it as evidence of genuine change and mistakenly attribute random changes to treatment effects. A statistical
phenomenon where extreme values naturally move closer to the average after repeated treatment, regression to the mean
is especially susceptible to misinterpretations in educational studies with pretest-posttest or longitudinal designs. In such
studies, observed changes are frequently assumed to be the effects of treatment, even in cases where the changes are
statistical artifacts. Using a hypothetical case and two real-world studies, this paper investigates the technical challenges
that regression to the mean poses and introduces a hybrid Bayesian model that mitigates its effects more effectively than
conventional approaches, such as multiple baseline adjustments and formulaic corrections. In particular, the hybrid
Bayesian model relies on multiple baseline measurements to minimize distortions associated with regression to the
mean during the pretest phase and leverages prior knowledge (such as standard deviations and population means) to

refine post-test data adjustments. It follows that the model provides educational researchers with an innovative tool for
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accurately evaluating interventions and enhancing the effectiveness of various research-driven educational policies and
practices.

Keywords: Bayesian regression; Causal inferences; Pretest-posttest designs; Regression to the mean
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Figure 1 Pretest Scores Plotted Against Gains Between Pre- and Posttests

1R 73205 i D04 o P R 1

FE%EE RTM RN, Marsden 5 Torgerson (KHERTMIZSAL, sl di. . 5 USRS REAU, XHE
RS o DU AL 16 THT S G a4 1 L. EIX 16 Tkt CROMIAL. DU R E T AT
Mz SRTM BB END , A 6 BHEMRpAE B g ERFRIRTT, A 4 Bk TSitas. HEIL
PRSI, AR PG RIL R THRIE KT o A R fE o XSS5 R D3], RTM N i
RGN AR R BRSO R E IR ARG, EJVFRABENTY, 28Rt Ah
—HBOR ERENLIRZE; MM RZEAE AT P SE R, ORI 56 o> Bos P e T . TR S EAE
URIESZ IS, 3470 R & ) 70 B S 3 O K BOE RT BE [ B RS 2 . R IRARRE — 22 AR 1 0 Bl 2 [l 2
{8, E2He, AL 72550 16 S 56 i S AR FEAS S (E 8. Marsden 5 Torgerson (74 F2 4L 1
SRURMHE . AED) [ 2 BT TIUAT 73 KO AR B i A 2 AL B T b, RTME A R 1 il 7B Dy 7™ B

557 — BRI —J5 DB FC A, Nielsen 558 % 1 P JEPHE KA EAEAEZH) (D) k—FZ)a (12) FN
I . ISR A RIAE S SR A, VEE ] 14 Pt 2) KU 6 44 22 AR IINARGES 1 B 5 26
HRER] RTM W] BEH AT ST 4518, Nielsen S5E 73 Mt Fr REERHE AL Z BT SE1F T AHHNAZIE . RTM RNiAS
DAEZ KR EHMZT AR, WK 1 B sl 72 A 11 2 2 (2R, IR a4y Xt RTM
BONAERIE G ARAFAIEEE R o SR IR, 1% 2RISR/ BARI 2 A, BRIEJE RIS RER [ AL ] 4

AR N—— [ IR | B 7 3B RN BIE 5 I 45 7R 5 ] WA 1570 B [H & AT R Fe . 5 2 A0S,
DOI: https://doi.org/10.61784/fedi35 10 HERIESEIHHT




KA
(] HUARE s 2 A A AR AP B 28 A B R % b S 7 T A 2 ST U AT Tt i, HLEL P B DL B3R A UL %
R REFIIER: RTM 2fERFRE LSRR IR L.

Table 1 Mean Differences in Learning Style Scores (t2 — t1) Corrected and Uncorrected for RTM Effect
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