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Gender

Female 134 | 677
Male 64 | 323
NA 2 0.8
Ethnicity

Asian 52 263
Black 26 13.1
Hispanic/Latino 48 | 242
White 70 | 354
NA 2 08

Academic level

Undergraduate 105 | 53.3
Graduate 93 | 209
NA 2 0.8

Program (undergraduate)

Psychology 56 28.0
Education (Early Childhood, Elementary, Physical Ed.) 2 | 110
Sciences (Bio. Sci., Chem., Human Bio.) 9) 4.5
Other (Chinese, Comp. Sci,, Eng. Lit,, Ling., Nursing, Soc.) 9 4.5

Program (masters)

Adv. Certificate (Art Ed., Child Ed., Music Ed., Phys. Ed.) 49 | 245
Master of Arts in Teaching (Adol. Ed., Childhood Ed.) 37 18.5
Other (Library Sciences, TESOL) 6 30
Non-Degree/Undeclared 12 15

Total 200 100
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Theme

Code

Context No opportunity to There were no opportunities to
revise incorporate the feedback.
Timing The feedback was provided too fast or too
late.
Message Ambiguous/unclear | Ididn’t know what the teacher meant.
feedback
Excessive The feedback contained too much
information information to process.
The feedback was overly detailed.
Inaccurate feedback | The feedback is incorrect.
The feedback made no sense.
The student felt their work didn’t
need adjusting.
Negative feedback The feedback read as condescending or
tone rude.
Praise The feedback read as excessively positive.
Recipient Incongruent with Misalignment between the expected
expectations feedback and the provided feedback.
Motivation The student was unmotivated.
The student felt too lazy.
Personality traits The student stated their trait as the reason.
Satisfied with grade The student didn’t use the feedback
because they felt their task/grade didn’t
need to be improved.
The student felt their work was “good”
and done “well”.
Lack of value/utility | The feedback didn’t have value for the
student; was not useful.
Negative affect The student felt negative emotions due to
the feedback.
Source Lack of respect for The student didn’t like/respect the

teacher

teacher’s opinions or perspective.

Lack of trust in
teacher

The student didn’t trust in the teacher’s
knowledge or skills.
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Theme Code Descriptio
Message Ambiguous/unclear | The feedback didn’t clearly state what the
feedback peer was suggesting for the student.
Negative feedback The feedback read as condescending or
tone rude.
Recipient Confidence with The student felt their work was “good”
performance and done “well.”
The student felt their work didn’t need
adjusting,
Lack of value/utility | The feedback didn’t have value for the
student; was not useful.
Negative affect The student felt negative emotions due to
the feedback.
Source Lack of peer The student didn’t trust in the peer’s
expertise knowledge or skills.
Lack of trust in peer | The student didn’t believe the peer was

acting on good intentions.
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Theme Code

Context No opportunity to revise 13
Timing 30 42

Message Ambiguous/unclear feedback 115 | 163
Excessive information 11 1.6
Inaccurate FEEDBACK 161 22.8
Negative feedback tone 61 86
Praise 4 0.6

Recipient Incongruent with expectations 19 27
Motivation 47 67
Lack of value/utility 54 7.6
Negative affect 68 9.6
Personality traits 50 7.1
Satisfied with grade 111 15.7

Source Lack of respect for teacher 83 11.8
Lack of trust in teacher 29 4.1

Seven hundred and six sentences were analyzed. Note that the codes are not mutually

exclusive, so the aggregate values do not necessarily correspond to the total number

of sentences.
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Reference

Improved quality of FB

Activation of students in processing feedback

Dialogue with teacher

nted feedback—how to do

Process-oriented feedback- value and goal

nted with unspecified focus

Focus on correcting errors

Adapted to students’ special needs

Augmented feedback for motor skills learning
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3 Al-Darei and Ahmed Oman 97 (age 13-14) A quasi-experimental design °
with three groups
11 | ChanandLam Hong 79 fromgradcighth77 | Randomized controlled trial | @ [
Kong grade seveners design
12 Chang et al. (21 Taiwan 51 fifth graders Quasi-experimental Design. (]
19 | Eckesand Wilde (2019) Germany | 165 students (age 12) This is a quasi-experimental © o
pretest-post-test study
44 | Leeetal (2022) Taiwan 41 male students (age Quasi-experimental Research © (]
15-16) Design
51 | McLaughlin (1992) USA 5 behaviorally disordered | Quasi-experimental design (-] o
students (age 10-11)
52 | Mikume and Oyoo (2010) Tanzania | 29 students (age 15-16) | The study used an action (-] [ o
research model.
58 Ozan and Kincal (2018) Turkey 45 fifth graders A quasi-experimental design ©
with pre-post-test and control
group
60 Pinger et al. (2018) Germany 426 ninth-grade students | Quasi-experimental design ° 0
(age 15) 17 Teachers (intervention). e
61 ezy et al. (2019) Germany 620 students (age 15), 26 Intervention study with ® 9
teachers control group
64 Ruiz-Primo and Furtak (2007) USA 25 students from grades Intervention without any ° ° °
6and 7 and 12 teachers control
group—mixed-methods
approach
68 | Santanatanonand Chinokul | Thailand | 26 tenth graders froman | Thestudyuseda ® (]
(02 all-girls school mixed-method experimental
design
69 | Schunkand Rice (1991) USA 30 fifth graders (age Randomized controlled trial (]
10-14) design
70 | Schunk and Rice (1993) USA 44 students (age 10-11) Randomized controlled trial ° (]
design
73 | Siero and van Oudenhoven The 296 fifth graders (age Randomized controlled trial © o
(1995) Netherlands  10-11) design
92 Wiggins et al. (2017) England Approx. 6,500 pupils Randomized controlled trial ®
form 97 schools (age design
9-11)
o7 Usa 44 seventh graders in Randomized field © (]

studies 1 and 2. 76 tenth
graders in study3
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Intervention group Comparison group

Survey items and item Pre-intervention Post-intervention Pre-intervention Post-intervention

labels displayed in bold M (SD) M (SD) M (SD) M (SD)

How helpful are success criteria at 417(161) 447 (1.64) 448 (151) 438(158) 0474+ (3.43)
showing you what success looks like in

English?

How helpful are models at showing 436(171) 4.67(165) 479 (1.45) 468(1.69) 0424 (282)

you what success looks like in English?

How helpful are marking guides at 432(1.75) 430 (1.82) 4,68 (1.60) 459 (1.73) 0.04(0.24)

showing you what success looks ike in

How helpful are improvement walls at 4.36 (1.82) 4.82(1.73) 4.41(1.67) 4.33(1.80) 0.63** (3.17)
showing you what success looks ke in

English?

How helpful s feedback on pre- 453(1.66) 460 (1.71) 470 (161) 486(1.62) ~004
assessments at showing you the progress (-028)

you are making in English?

How helpful is feedback on drafts at 4.78 (1.70) 4.86 (1.60) 4.77 (1.60) 4.91(1.59) —0.08
showing you the progress you are making (<057)
in English?

How helpful is feedback on work in 4.65 (1.59) 4.86 (1.50) 4.85(1.55) 4.99 (1.41) 0.19(1.38)

class at showing you the progress you are
making in English?

How helpful i feedback during class 447 (1.66) 460 (1.69) 475 (1.62) 479(163) 0.13(0.87)
discussions at showing you the progress

you are making in English?

How helpful are comments from the 4.99 (1.62) 5.21(1.51) 5.30 (1.46) 5.28 (1.48) 0.28* (2.16)
teacher about how you can improve in

English?

How helpful is talking with peers about 3.99(1.78) 4.26(1.75) 4.26 (1.54) 4.01 (1.74) 0.61%%% (3.91)

how you can improve in English?

How helpful is it when you use 4.58 (1.72) 5.08 (1.61) 4.89 (1.67) 4.88 (1.64) 0.58%%* (3.94)
resources, e.g, the success criteria,

‘models or improvement walls to see how

you can improve in English?

How helpful is it when you get to ask 4.85 (1.70) 4.96 (1.67) 5.08 (1.55) 4.98 (1.73) 0.26 (1.66)
questions about how you can improve in

English?

p<0.05, **p<0.01, ***p<0.001. Boldfaced numbers indicate statistically significant differences between intervention and comparison groups over time. *fs represent coefficients of the
interaction term between dummy-coded treatment (1 = intervention, 0=comparison) and time (0= pre-intervention, 1 = post-intervention) in the multilevel regressions. Figures in parentheses
contain z-statstics. Number of students with non-mmissing responses per item ranged from =241 to n=292 in the comparison group, and 11=1,069 to n=1,102 in the intervention group.
Total number of valid observations per item (i.e., pre-and post-data) ranged from 190 in the comparison group, and 1= 1,628 to 1= 1,943 in the intervention group.
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Theme N Mean SD Skew Kurtosis

Teacher-feedback rejection themes

Context 185 0.055 | 0.151 | 3214 11783
Message 185 0.424 0.328 | 0.298 —1.006
Recipient characteristics 185 0.403 0317 | 0.346 —0.870
Source 185 0.118 0.200 1.756 2.586

Peer-feedback rejection themes

Message 123 0.132 | 0287 | 2.149 3418

Recipient processing 123 0430 | 0419 | 0297 | —1564

Sources 123 0.437 0423 | 0220 —1.634
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Source Intercept —3.67 (1.24) 0.00 0.00-0.27' 0.03**
Gender [male] 0.15 (0.24) 1.16 0.72-1.84] 0.53
Ethnicity [Asian] 0.38 (0.26) 1.46 0.86-2.44 0.16
Ethnicity [Black] —0.14 (0.43) 0.87 0.35-1.94 0.64
Ethnicity [Hispanic/Latino] 0.20 (0.32) 1.23 0.65-2.31 0.63
Level [undergrad] —0.27 (0.27) 0.77 0.46-1.29) 0.32
GPA 0.49 (0.33) 1.63 0.87-3.20; 0.14
Message Intercept —0.72 (0.76) 0.486 0.11-2.16; 0.35
Gender [male] 0.08 (0.16) 1.085 [0.78-1.5) 0.62
Ethnicity [Asian] —0.02 (0.2) 0.978 0.67-1.43 091
Ethnicity [Black] 0.11 (0.26) 1114 0.67-1.85 0.68
Ethnicity [Hispanic/Latino] —0.21(0.21) 0.808 0.53-1.23] 0.32
Level [undergrad] 0.12 (0.18) 1.122 0.79-1.61 053
GPA 0.08 (0.2) 1.088 0.73-1.63] 0.68
Recipient Intercept 1.01 (0.75) 2.747 [0.63-12.09] 0.180
Gender [male] —0.02 (0.17) 0.977 0.70-1.35' 0.891
Ethnicity [Asian] —0.27 (0.2) 0.761 0.51-1.12] 0.173
Ethnicity [Black] —0.14 (0.26) 0.870 0.52-1.45 0.597
Ethnicity [Hispanic/Latinx] 0.06 (0.21) 1.064 0.70-1.61 0.769
Level [undergrad] —0.05 (0.18) 0.953 0.67-1.36] 0.792
GPA —0.37(0.2) 0.693 0.47-1.03] 0.069

Gender, ethnicity, education level, and GPA as predictors of the proportion of codes regarding teacher feedback by theme.
*p < 0.05,**p < 0.01,**p < 0.001.
Values in parenthesis indicate the standard error. Values in brackets indicate the 95% confidence interval of odds ratio estimation. LL and UL indicate the lower and upper limits of the odds ratio.
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Source Intercept —0.38 (1.15) 0.69 0.07-6.51 0.74
Gender [male] 0.87 (0.29) 240 1.37-4.28 0.00%*
Ethnicity [Asian] 0.38 (0.39) 1.46 0.68-3.15 0.33
Ethnicity [Black] —0.22(0.42) 0.80 0.35-1.81 0.59
Ethnicity [Hispanic/Latino] 0.37(0.33) 144 0.75-2.78] 0.27
Level [Undergraduate] 0.32(0.33) 1.37 0.72-2.65) 0.34
GPA —0.14 (0.32) 0.87 0.47-1.63 0.66

Message Intercept —1.53 (1.62) 0.22 0.01-4.56; 0.34
Gender [male] —0.70 (0.46) 0.50 0.19-1.19] 0.13
Ethnicity [Asian] —1.36 (0.82) 0.26 0.04-1.08] 0.10
Ethnicity (Black] 0.68 (0.56) 1.98 0.65-5.99! 022
Ethnicity [Hispanic/Latino] —0.16 (0.49) 0.86 0.32-2.23 0.75
Level [undergrad] —0.03 (0.50) 0.97 0.37-2.69. 0.95
GPA —0.03 (0.45) 0.98 0.42-2.42] 0.96

Recipient Processing Intercept —0.37 (1.16) 0.69 0.07-6.64 0.75
Gender [male] —0.59 (0.29) 0.55 0.31-0.97 0.04*
Ethnicity [Asian] 0.02 (0.39) 1.02 0.47-2.18; 0.96
Ethnicity [Black] —0.14 (0.42) 0.87 0.37-1.99 0.74
Ethnicity [Hispanic/Latino] —0.28(0.33) 075 0.39-1.45; 0.40
Level [undergrad] —0.29(0.33) 075 0.39-1.44 0.39
GPA 0.16 (0.32) 1.17 0.63-2.20) 0.62

Gender, ethnicity, education level, and GPA as predictors of the proportion of codes regarding peer feedback by theme.
*p <0.05,**p < 0.01.
Values in parenthesis indicate the standard error. Values in brackets indicate the 95% confidence interval of odds ratio estimation. LL and UL indicate the lower and upper limits of the odds ratio.
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Them Code

Message Ambiguous/unclear feedback 21 7.9
Negative feedback tone 15 57

Recipient Lack of valuerutility 59 223
Confidence with performance 19 185
Negative affect 12 4.5

Source Lack of trust in peer 70 26.4
Lack of peer expertise 61 23

Two hundred and sixty-five sentences were analyzed. Note that the codes are not mutually
exclusive, so the aggregate values do not necessarily correspond to the total number
of sentences.
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Degree Level

Undergraduate = Graduate

3
Context No opportunity to revise 11 2.3 2 1 0.70 0.40 9 2.5 4 1.2 1.00 0.32
Timing 24 4.9% 6 29% | 097 0.32 17 4.7 13 39 0.14 0.71
Message Ambiguous 72 148 41 199 242 0.12 68 19 45 13.4 3.53 0.06
Negative tone 32 6.6 24 11.7 4.37 0.04* 21 5.9 35 10.4 4.29 0.04*
Inaccurate feedback 125 257 36 17.5 5.00 | 0.03* 87 24.3 74 22.1 035 0.55
Excessive information 8 1.6 3 15 0.00 1.00 9 25 2 0.6 294 0.09
Incongruent with expectations 15 3.1 4 1.9 0.34 0.56 7 2 12 36 116 0.28
Praise 1 0.2 3 15 2.07 0.15 13 36 10 3 0.00 1.00
Recipient Personality traits 41 8.4 9 44 297 0.08 28 78 22 6.6 0.24 0.62
Motivation 24 57 12 9.2 224 0.13 28 7.8 19 5.7 0.95 0.33
Satisfied with grade 76 15.6 35 170 | 012 0.73 58 162 53 158 0.00 0.97
Confidence with performance 66 13.6 22 107 0.83 0.36 45 12.6 43 12.8 0.00 1.00
Negative affect 54 11.1 14 6.8 2.55 0.11 26 7.3 42 12.5 4.86 0.03*
Lack of value/utility 28 57 22 10.7 4.55 0.03* 42 11.7 8 24 212 0.00%**
Source Lack of respect for teacher 57 1.7 | 25 12.1 0.00 0.97 38 10.6 44 13.1 0.83 0.36
Lack of trust in teacher 18 37 10 49 0.25 0.62 14 39 14 42 0.00 1.00

TDP, test difference of proportion.
M xs P
p < 0.05;**p < 0.01,***p < 0.001.
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Degree Level

Female Undergraduate = Graduate
n % n % %
Source Lack of trust in peer 41 | 241 | 29 | 309 | 0.00 1.00 52 28 18 23.1 0.44 0.50
Lack of peer expertise 33 | 194 | 28 | 298 | 542 | 0.02° 44 237 17 | 218 | 003 | 087
Message Ambiguous 14| 82 | 7 | 74 | 242 | 012 15 8.1 6 7.7 000 | 1.00
Negative tone 12 7.1 3 32 4.96 | 0.03* 11 59 4 5.1 0.00 1.00
Recipient processing Lack of value/utility 44 | 259 | 15 | 16 | 003 | 086 46 247 13| 167 | 162 | 020
Confidence with performance | 34 20 14 | 149 | 083 0.36 31 16.7 17 218 0.66 0.42
Negative affect 7 | 41 | 5 | 53 | 034 | 056 4 22 8 103 | 656 | 001%

TDP, test difference of proportion.
*p <0.05.
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The frequency of oral participation is a good indicator of achievement.

M (SD)

3.00 (1.43)

Mathematics

3.13(1.38)

German
Al

3.44 (147)

overall assessment.

Grades for oral participation usually reflect my achievement.

3.93 (1.20)

3.99 (1.45)

3.92 (1.46)

2 In my opinion, it is a good idea to have grades for oral participation in 4.32 (1.34) 0.75 0.06 4.48 (1.34) 0.75 0.04 4.61 (1.32) 0.83 0.06
addition to grades based on written assessment tests.
3 Grades for oral participation should be a more important part of the 2.50 (1.22) 0.74 -0.03 2.69 (1.24) 0.71 -0.08 2.84 (1.32) 0.68 -0.21

5 In mathematics/English/German, I think grades for oral participation 3.50 (1.49) 0.42 0.24 3.50 (1.35) 0.28 0.48 3.84 (1.29) 0.10 0.49
are too subjective. [recoded]?
6 Often it was not clear to me how teachers determined grades for oral 3.19 (1.39) -0.04 0.64 3.41 (1.30) -0.06 0.65 3.64 (1.49) -0.03 0.63
participation. [recoded]
7 It was always openly explained to me how my final grade was made up. 3.98 (1.34) -0.15 0.73 3.87 (1.46) -0.10 0.62 3.78 (1.37) -0.09 0.75
8 In general, grades for oral participation were assigned objectively. 3.23(1.29) 0.05 0.56 3.33(1.31) -0.05 0.86 3.49 (1.27) -0.06 0.74
9 Altogether, I had the impression of receiving fair grades. 4.16 (1.17) 0.11 0.81 4.17 (1.31) 0.40 0.60 4.10 (1.24) 0.15 0.78

Al Factor loading on the accurate indicator of achievement factor; TR, Factor loading on the transparency of grades for oral participation factor. *Item excluded. Higher loadings are printed in bold.
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Participating

schools

Participating
classes

No of participating students

No of interviewed students

Data
collection

Context 1 (Al-generated

20 3
School A feedback) One school day
Context 2 (peer feedback) 24 3
Context 1 (Al-generated
21 4
School B feedback) One school day
Context 2 (peer feedback) 11 5
Context 1 (Al-generated
School C feedback) 15 4
One school day
Context 2 (peer feedback) 15 3
Total 106 22
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Assignment

Context

Writing process and feedback design

Write a story about someone you consider to be a hero. It can be a fictional or a real
person doing something heroic. The length of your essay should be approximately 400

Feedback focused on

words.
Context 1: Al-generated feedback Context 2: Peer feedback
Introduction to the assignment Introduction to the assignment
Al-driven automated feedback software Assessment rubric
Write first draft Write first draft

Al-feedback and group discussion (round 1) Peer-feedback and group discussion (round 1)
Write second draft Write second draft

Al-feedback and group discussion (round 2) Peer-feedback and group discussion (round 2)

Write third/final draft Write third/final draft

Submit final draft Submit final draft

Language (spelling, grammar, and punctuation) Language (spelling, grammar, and punctuation)
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Context one
(Al-generated feedback)

Conceptions of feedback in general

Context two (peer
feedback)

Conceptions of feedback in general

Experiences with receiving AL

generated feedback

Experiences with receiving and giving
peer feedback

Experiences with dialogic feedback

interactions

Experiences with dialogic feedback

interactions

Experiences with acting on feedback

Experiences with acting on feedback
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Intervention class (N = 20) Comparison group (N = 72)

Variable Post Change Pre Post Change
Autonomy 453 551 099 441 444 003
094 (039 089 (125) 125) (1.06)
Competence 555 600 045 578 597 018
(1.04) ©79) 083) (098) (0386) 092)
Relatedness 636 637 002 595 565 ~030
(0.60) 067 042) (1.04) (139) (1.00)
BENS 1643 17.89 145 1614 1605 ~009

(215) (161) (1.58) (215) (235) (2.03)
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Variable 1

1. Intervention 1
2.BPNS 03130 1
3. Autonomous motivation 0.129 0363+ 1

0.104 04397+ 0332¢% 1

4. Behavioral engagement

Significance levels: *p < 005, **p < 0.01, and ***p < 0.001.
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Intervention class Comparison group Total sample

(N =20) (N=72) (N =92)
Variable Post Change Post Change Post Change
Behavioral 488 495 007 453 436 -017 461 449 -012
engagement 083) (1.20) 0.96) (116) (L13) (0.92) (1.10) (118) 092)
Autonomous 449 466 018 444 431 -013 445 439 -006

‘motivation (0.99) (1.03) (1.25) (118) (1.15) (087) (113) (L13) (097)
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Model fit indices

Free CFI RMSEA SRMR

parameters
Configural 87 11900.726 12207.787 0.986 0.979 0.027 0.045
Metric 79 11891.111 12169.936 0.987 0.983 0.024 0.046

Scalar 70 11909.943 12157.003 0.968 0.958 0.038 0.054
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Mathematics German EFL

MA Al MA TR GE Al GETR EFL Al EFLTR
MA Al 322 0.72 0.74 -
MA TR 327 0.77 0.64 038+ -
GE Al 3.36 0.79 0.74 0.68*** 0.25% -
GETR 3.50 0.79 0.68 0.26* 0.56*** 0.38*** -
EFL Al 3.59 0.75 0.73 Qi5oe 023* 057 0.27%* -
EFL TR 3.74 0.75 0.69 0.13 0.528%% 0.10 0.45%*+ 0:35%%* -

MA, Mathematics; GE, German; Al, Grades for oral participation as an accurate indicator of achievement; TR, Transparency of grades for oral participation. *p < 0.05, **p < 0.01, ***p < 0.001.
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Grades Transparency of grades based on written
assessment tests

German Mathematics German EFL
MA Al -0.03 0.02 -0.07 -0.07 0.13 0.06 -0.07
MATR 0.24*%¢ 0.26 0.08 0.14* 0.39% 0.14* 0.21*
GE Al -0.04 -0.02 -0.03 -0.06 0.04 0.13* -0.12
GE TR 0.214%¢ 0.16* 0.17** 0.18** 0.16* 0.38* 0.14*
EFL AI 0.01 0.04 0.01 0.11 0.13 0.10 0.15*
EFL TR 0.224%% 0.19* 0.12 0.30% 0.320+ 0.19** 0.46%%*

MA, Mathematics; GE, German; Al, Grades for oral participation as an accurate indicator of achievement; TR, Transparency of grades for oral participation. *p < 0.05, **p < 0.01, ***p < 0.001.
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95% ClI

Mathematics

Intercept 1.86 0.18 1.50 2.22 0.000
Mathematics transparency 0.46 0.05 0.36 0.56 0.50 0.000
Mathematics grade -0.02 0.01 -0.05 0.00 ~0.12 0.037
Gender! 0.29 0.08 0.12 0.45 0.19 0.001
Adjusted R? 299

German

Intercept 1.78 0.22 135 2.20 0.000
German transparency 0.48 0.05 0.38 0.59 0.50 0.000
German grade -0.02 0.01 -0.05 0.01 -0.08 0.136
Gender! 0.31 0.09 0.13 0.48 0.19 0.001
Adjusted R2 30.4

English as a Foreign Language

Intercept 171 0.21 1.30 2,13 0.000
EFL transparency 0.50 0.05 0.39 0.61 0.52 0.000
EFL grade -0.01 0.01 -0.03 0.02 -0.03 0.604
Gender! 0.29 0.08 0.13 0.46 0.19 0.001
Adjusted R2 30.8

1Reference: female.
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Model fit indices

Free CFI TLI
parameters
Mathematics 19 3555.278 3615.517 1.000 1.000 0.000 0.032
German 19 4495.614 4560.688 0.993 0.987 0.029 0.028

English 19 4523.524 4588.765 1.000 1.000 0.000 0.018






