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Abstract

This study aimed to establish evaluation methods for the speech processing stages of phonological encoding, phonological
short-term memory, and articulation transcoding from a psycholinguistic perspective. A meta-analysis of 21 studies
published between 2000 and 2024, involving 1,442 participants, was conducted. Participants were divided into six groups:
general, dyslexia, speech sound disorder, language delay, apraxia+taphasia, and childhood apraxia of speech. The analysis
revealed effect sizes of g=.46 for phonological encoding errors, g=.57 for phonological short-term memory errors, and
g=.63 for articulation transition errors. These results suggest that substitution errors, order and repetition errors, and
phoneme addition and voicing substitution errors are key indicators for assessing these abilities. This study contributes to a
comprehensive understanding of speech and language disorders by providing a methodological framework for evaluating
speech processing stages and a detailed analysis of error characteristics. Future research should involve non-word
repetition tasks across various speech and language disorder groups to further validate these methods, offering valuable
data for the assessment and treatment of these disorders.
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Table 1. Selection criteria for research

Inclusion criteria Exclusion criteria

Subject

Children or adults with typical
development
Children or adults with
communication difficulties
Children or adults with dyslexia
and poor reading comprehension

Children and adults
with psychological,
emotional, and
behavioral problems

Method

Immediate serial recall task Digit span task
Serial recall of items task Read task
Repeat the non-words task Write task
Repeat the words task Judge task

Phonological encoding
: Substitution error results
between identical articulatory
features
Phonological short-term memory
: Sequence, repetition, and

Error rate without
analysis criteria

Results . :
omission error results Accuracy without
Articulation transcoding analysis standards
: Substitution error results
between voiced and voiceless
sounds, phoneme addition error
results
. Randomized controlled study Individual case studies
Design Research study

Quasi-experimental study

Qualitative research
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Data base
[Total=761]

Excluding research design

Individual case studies=16
Research study=42
Qualitative research=31

! [n=588]

Exclusion from research subjects

Children and adults with psychological, emotional,
and behavioral problems=18
Etc.=6

! [n=564] |

Excluding research methods

Digit span task=194
Judge task=98
Read and Write task=42
Etc.=10

! [n=220] |

Exclusion of research results

Error rate without analysis criteria=94
Accuracy without analysis standards=105

| [n=21] |

Finally selected studies
[Total=21]

I 1. A7 A "A
Figure 1. Flow chart of studies included from database searching
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Study name Statistics for each study Hedges's g and 95% CI
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] error Variance  limit limit  2-Value p-Value
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Pooled 0459 0229 0053 0008 0809 200 0.046
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400 50 000 050 100
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Figure 3. Phonolgical encoding meta-analysis results

53. 571719 e F5A o whE gy

2 2 o F8 9 o oidk Juk 7k 5
& zpolE FAS Ade O9 48 ok a9 aUE g=57
<05, 95% A1Z|T-7H.11, .1.02]°f SFE et o] Jrtas
off ekl A1, WhE, Agk @ {5 o] RIWSHA vERl= 2

2 34 % % 9k

o

o

Slllu! name Statistics for each study Nedg:s‘s gand 96% C
Hedges's  Standard Lower Upper

g emor Vernce Imit imt 2Value pValie
Jean sain abn 8 Mareporier @000) 15962 3508 12309 9065 2838 4509 0000
Steve majus atd (2006) 0000 0264 0070 05T 0517 0000 1000
Teresa mecomeck et d (2000) 080 03¢ 0M05 026 1475 255 0009 : !
Sans eal Q006) 0499 015 0024 0T 082 32% 0001 —
Kirstn et (2019) 05 023 0085 02 1015 2815 0005 —rl—)
Kiren et (2016) 06 039 010 046 07 0SB 080 g
Klayne eal (2018) 0916 0200 008 01 140 312 0002
Fookd 07 02 008 01 100 2488 00M
Frediction el 0567 080 1994 1

100 050 000 050 100

Favours A Favours B

I8 4. F207]719 mEEY A3}
Figure 4. Phonological short-term memory meta-analysis results
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