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Abstract

Productive peer interactions are often characterized by productive peer talk moves.
This study aims to synthesize an empirical list of productive peer talk moves from
existing studies, quantify the efficacy of talk moves in promoting peer interaction
and collaboration outcomes, and understand the preconditions of talk moves benefits
in authentic settings. A total of 24 empirical studies were included in the system-
atic review, where 17 of the experimental studies (k=39, n=2636) were analyzed
in meta-synthesis. The study offers three main contributions: (1) an ordered list of
24 productive peer talk moves extracted from a range of empirical studies; (2) the
aggregate sizes of the positive effects that productive peer talk moves have on inter-
action quality (Hedges’ g=1.27), domain-specific knowledge (g=0.96), domain-
general knowledge (g=1.02), and solution quality (g=0.70); and (3) common
explanations for the malfunction of productive peer talk moves in existing interven-
tions. This review confirms the robust positive effects of productive peer talk moves
on peer interaction, learning, and problem-solving, and may inform future research
on the analysis of peer interaction or the design of peer talk scaffolds.
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Introduction

Collaboration, where co-equal parties engage in shared decision making towards
a common goal (Friend & Cook, 1992), has been widely acknowledged as one
important twenty-first-century skill (Griffin et al., 2012). It has the potential
to bring social, cognitive, and emotional gains for students of various educa-
tional levels (Miyake & Kirschner, 2014). Therefore, it has become a common
educational practice in classrooms of primary schools, secondary schools, and
universities.

The benefits of collaboration only happen when students engage in productive
peer talk where they elaborate and justify their own ideas and engage with others’
ideas. Productive peer talk can help students deepen individual thinking through
activities such as elaboration, justification, and reflection. It can also promote stu-
dents to think with others through activities such as evaluation, building on each
other, and pressing for reasoning (Gillies, 2019). It helps reduce superficial col-
laborations where students just pool their ideas without constructive criticism or
cannot effectively make consensus (Littleton & Mercer, 2013). Yet, students, no
matter kids or adults, seldom spontaneously engage in productive peer talk when
they are just seated together. Research has shown that explicit teaching of how to
talk with their peers is necessary to ensure the benefits of collaboration (Blatch-
ford et al., 2003; Gillies, 2003; Gillies & Haynes, 2011).

Some researchers have identified a set of fine-grained features of group talk
(i.e., talk moves) that are academically productive, such as “elaborate on informa-
tion,” “justify one’s idea,” “challenge other’s idea,” and “press for reasoning”.
These talk moves aim to help peers initiate and sustain productive interactions
in problem-solving and facilitate high-level cognitive processing. Different talk
moves perform different local social and cognitive functions. For example, the
“press for reasoning” talk move aims to promote thinking with others and the
cohesion of a learning community. Students are taught these beneficial practice
to structure their communication with group members (Gillies, 2019; King, 1997,
Noroozi et al., 2013a, 2013b; Webb et al., 2014). For example, an early study
by King (1990) developed a guided reciprocal peer-questioning procedure to
teach college students how to ask peers strategic questions, such as “what does
... mean”, “explain why...”, and “how are ... and ... similar?” King (1997) also
applied this procedure to guide the discussion of primary school students. These
students could access to papery prompt cards of these question starters as exter-
nal scaffolds at first which then gradually faded away. Students were expected
to internalize the external talk scaffolds through practice and the timely fading
of these scaffolds (King, 2007). King has demonstrated that her guided recipro-
cal peer-questioning procedure could improve peer interaction and academic out-
comes for both college and primary school students.

Different scholars have referred to such fine-grained behavioral supports for
academically productive peer talk as different names, such as micro-collaboration
scripts (Gelmini-Hornsby et al., 2011; Noroozi et al., 2013a, 2013b; Stegmann et al.,
2012), questioning prompts (Ge & Land, 2004; King, 2008), sentence openers/
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starters (Cook, 2008; Gogoulou et al., 2008; Teo & Daniel, 2007), problematizing
scaffolds (Molenaar et al., 2011, 2014), and communicative acts (Gogoulou et al.,
2008; Hennessy et al., 2016). In this review, we call all of them as “productive
peer talk moves” for convenience and transform them as verb-object and content-
free phrases. For example, question stems such as “why do you think...?”, “can you
explain...?”, and “what is your evidence for...?” are all various versions of “press
(i.e., verb) for reasoning (i.e., object)”. Students can use it to generate their own
content-specific questions (e.g., can you explain why you think the first is better?).

Theoretical Background

Productive peer talk moves encourage learners to verbalize their viewpoints and
underlying reasoning, as well as verify, evaluate, and build on the contributions of
peers. In cognitively demanding social contexts, students are likely to experience
socio-cognitive conflicts which refer to disturbances of one’s cognitive systems
resulting from others’ different conceptions (Mugny & Doise, 1978). Such distur-
bances motivate individuals to re-examine their own ideas and seek additional infor-
mation to resolve the conflicts and achieve equilibrium. Piaget (1932) viewed social
interaction as a method to disrupt children’s egocentrism by exposing them to mul-
tiple perspectives. This was called cognitive dissonance (Piaget, 1932), and it was
later formalized as a socio-cognitive conflict theory by neo-Piagetians (e.g., Mugny
& Doise, 1978). Studies confirmed that socio-cognitive conflict is a strong predictor
of group performance (Howe et al., 1992).

Productive peer talk moves have dual functions: (1) elicit high-level cognitive
activities and (2) facilitate high-level social interdependence. Regarding the first
function, generally, students seldom spontaneously engage in thoughtful question-
ing; they tend to focus on answers rather than the problem-solving process (Byun
et al., 2014). Productive peer talk moves are designed to elicit high-level cognitive
processing (e.g., explaining, questioning, arguing, monitoring, evaluating, reflecting,
and summarizing). They helped induce beneficial behavior patterns where students
constructively engage with each other’s viewpoints and involve students in cogni-
tively demanding situations (Bouyias & Demetriadis, 2012; King, 1991; Noroozi
et al., 2013a, 2013b; Popov et al., 2019). Productive peer talk moves also limited
low-level responses like repeating others’ viewpoints (King, 1990), delayed stu-
dents’ primary reactions to others’ contributions (e.g., immediately expressing their
own opinions rather than verifying others’ first) (Kirschner et al., 2008), reduced
detrimental behaviors (i.e. ignoring peer questions or errors) (Webb, 1982), and
prevented students from relapsing into novice-level strategies (e.g., getting satisfied
with one solution and failing to check room for improvement or consider alterna-
tives in case of problems with their single solution) (Byun et al., 2014; Wecker &
Fischer, 2010).

Regarding the second function of productive peer talk moves, the built-in recip-
rocal nature of productive talk moves was found to promote peer interdependence
and facilitate high-quality questioning and responses (King, 1990). Productive peer
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talk moves encouraged students to verbalize their covert cognitive processes, which
helped expose and resolve peers’ cognitive discrepancies and facilitated shared
understanding within a group (Gelmini-Hornsby et al., 2011; King, 1991; Kirschner
et al., 2008). In addition, students had opportunities to model sound cognitive strate-
gies in the process of exposing themselves to the overt cognitive and metacognitive
behaviors of others (King, 1991).

The high-level cognitive and social processes fostered by productive peer talk
moves might manifest in forms of overt high-level collaborative discourse (King,
1991). Such overt high-level discourse was assumed to correspond to underlying
high-level collaborative knowledge construction (e.g., knowledge assimilation and
integration), which was in turn expected to enhance learning and solution quality
(King, 1994).

The Present Study

Although studies have identified a set of peer talk moves that facilitate student
engagement in productive group work, there has been variability in the wording and
presentation of the talk moves. To date, consensus on a list of evidence-based pro-
ductive peer talk moves has not been reached though some essential efforts for such
consensus have been made (e.g., Hennessy et al., 2016). In addition, the seemingly
validated benefits of talk moves require theoretical and empirical support (Sfard,
2020). Although empirical studies have demonstrated the benefits of peer talk inter-
ventions (e.g., Bouyias & Demetriadis, 2012; King, 1994; Popov et al., 2019; Webb,
1982), the effect size of productive peer talk moves on enhancing collaborative dis-
course, domain learning, and problem-solving remains unclear. The present study
aims to synthesize an empirically grounded peer talk repertoire that can be readily
adopted in practice to scaffold productive peer interaction. It is also going to aggre-
gate the exact impact sizes of productive peer talk moves on collaborative interac-
tion and outcomes based on existing quantitative findings.

Recently, two relevant meta-analyses of computer-supported collaborative learn-
ing (CSCL) scripts (Radkowitsch et al., 2020; Vogel et al., 2017) examined the
empirical studies that analyzed the effectiveness of CSCL scripts and found robust
positive effects of such scripts on domain learning and collaboration skills. CSCL
scripts include both micro-collaboration scripts (e.g., scaffolding argumentation or
question asking) and macro-collaboration script (e.g., prompting problem-solving
steps, assigning members different roles). In addition, they also include content-
related scripts that provide domain-specific prompts. However, these two meta-anal-
yses did not systematically examine the effect of productive peer talk moves, a type
of micro-collaboration scripts. Neither did they consider situations without comput-
ers such as providing students with papery prompt cards. These are the aspects that
the current study aims to build on by focusing on the effectiveness of fine-grained
peer talk moves in all levels of educational contexts with or without the computer
support.

Collaboration research is primarily concerned about both proximal (e.g., intersub-
jectivity, knowledge construction) and distal outcomes (e.g., better group solution or
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better individual understanding of a concept) (Enyedy & Stevents, 2014). Produc-
tive peer talk moves act as a structure for peer interaction and may easily induce
change within collaboration. However, productive peer talk moves may sometimes
fail to generate expected distal outcomes in authentic interventions (e.g., Hu, 2020;
Stegmann et al., 2007). Proximal outcomes are also not ensured when students are
presented with productive peer talk moves without teacher guidance. Therefore, this
study also aims to identify possible conditions to observe true effects of productive
peer talk moves and contribute to our understandings when negative outcomes result
from productive peer talk moves.
In brief, this review aims to answer the following questions:

1. In existing studies, what are the frequently used productive peer talk moves?
What are the specific aggregate effect sizes of productive peer talk moves that
promote collaborative interaction and outcomes?

3. Why do productive peer talk moves sometimes fail to generate expected out-
comes?

Method
Data Collection and Inclusion Criteria

This review followed the procedures of the Preferred Reporting of Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA; Moher et al., 2009). To ensure a
rigorous and comprehensive study, we first reviewed classical studies to extract a
pool of keywords that will systematically locate studies of talk moves. The search
was restricted to studies of talk moves in peer interactions by adding search terms
such as collaborat*, group, peer, and collective. We used the wildcard character *
to search various forms of a keyword. For example, “collaborat*” includes various
forms of “collaborate” like collaboration, collaborating, and collaborative. Specifi-
cally, we used the following search string to search titles, subjects, and abstracts in
the EBSCO, Web of Science ProQuest, and IEEE Xplore databases:

(Scaffold* OR “questioning frames” OR “sentence opener” OR ‘“‘sentence
starter” OR “prompt” OR “talk move” OR *“talk tool” OR “question starter”
OR “script*” OR “strategic questioning” OR “guided reciprocal peer question-
ing” OR “speech act” OR “dialogue act” OR “communicative act” OR “struc-
tured” OR “structuring” OR “productive talk” OR “exploratory talk” OR sup-
port*) AND (talk OR conversation OR discussion OR dialogue OR interaction
OR argument* OR discourse) AND (collaborat* OR group OR peer OR col-
lective)

There was no limit on the range of publication years because we aim to cover
all available studies. The literature review occurred over two rounds, taking place
in August 2020 (first round) and January 2021 (second round). Studies were
included if they: (1) were peer-reviewed full-length journal articles, (2) examined
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talk moves in peer interactions, (3) contained empirical evidence of the efficacy
of talk moves, and (4) were written in English. We restricted studies in peer-
reviewed journals and did not further screen for methodological rigor. From the
articles, we selected eligible studies for a quantitative meta-analysis. Studies were
included in the meta-analysis if they satisfied the following additional criteria:
(1) compared peer interaction or group outcomes of productive peer talk moves
to that of a control group, (2) measured peer interaction or group outcomes using
objective quantitative criteria (i.e., domain knowledge tests, reasoning ability
tests, or quantitative measures of interaction) rather than self-reported measures
(i.e. surveys or interview data on students’ perceived interaction experiences),
and (3) contained sufficient statistical information to compute effect sizes.

The initial searches returned 770 primary studies (see Fig. 1). After title screen-
ing, 189 were retained for abstract screening and then 128 for further full-text
review. Both abstract screening and full-text review were conducted following the
inclusion criteria to identify suitable studies. The final sample for the systematic
review contained 24 studies, of which 17 were included in the meta-analysis.

Study Selection and Data Extraction

One trained coder and the first author conducted the search and data coding
processes, where they independently screened the titles and abstracts of all the

Records identified through
database searching (n = 770)

Records after title screening for
irrelevance and duplication (n =
189)

Records after abstract screening
and for further full-text review (n Studies excluded for full text unavailable
=128) (n = 2), not on peer talk (n = 3),

not on talk moves (n = 84), not empirical
> studies (n = 11), and not on the efficacy
of talk moves (n = 4).

Studies included in systematic
review (n = 24)

Studies excluded for no control group (n
= 4) and no sufficient statistics to

v compute an effect size (n = 3).

Studies included in meta-
synthesis (n = 17)

Fig. 1 Flow diagram of study selection
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citations in the articles that were identified in the initial search. The coder and
author also checked the full texts of the studies that met the inclusion criteria.
The inter-coder reliability, as measured by Cohen’s k, on the inclusion of studies
was high (x> 0.80; Landis & Koch, 1977). All disagreements at each stage were
resolved through discussion. A set of codes was developed to characterize the
sampled studies based on the research questions (see Table 1).

A quality appraisal was conducted following a two-step strategy adopted in previ-
ous reviews to categorize the certainty of evidence of each included study as either
conclusive or inconclusive (Sigafoos et al., 2009, 2019). Specifically, we evaluated
the research design of the study at the first step. Those studies that did not adopt
a recognized experimental design (e.g., randomized controlled trial) would be
labeled as inconclusive evidence. At the second step, we further evaluated whether
the experimental studies qualify the following criteria: (a) have convincing dem-
onstration of the intervention effect (e.g., statistically significant results), (b) have
sufficiently reliable measures (Cohen’s k¥>0.70 or Cronbach’s a>0.70), (c) have
sufficient details for replication (e.g., operational definitions of dependent and inde-
pendent variables, detailed description of experiment procedures). We chose 0.70 as
the threshold of adequate inter-coder agreement because this value could indicate
satisfactory agreement (Cooper, 2018) and could be tolerated in the context of dis-
course labeling.

Analysis Methods

To establish a repertoire of frequently used productive peer talk moves (RQ1), we
reworded or categorized the talk scaffolds into a consistent set of talk moves, which
was necessary because different scholars would use variations in wording for similar
talk moves. For example, we coded “ask for explanations”, “why is ... important?”,
“why do you think of it as a problem?”, and “why...” as examples of a “press for
reasoning” talk move. The inter-coder reliability was close to unity for this recoding
process (k=0.95). The two coders discussed all disagreements and came to a con-
sensus after reexamining the studies together.

To quantify the efficacy of productive talk moves (RQ2), we adopted a meta-
analytic approach that aggregated the available quantitative findings. There was a
limited number of primary studies, and in order to conduct an effective meta-analy-
sis, we focused on four outcomes that indicated the efficacy of productive peer talk
moves: interaction quality, domain-specific knowledge acquisition, domain-general
knowledge acquisition (e.g., argumentation), and solution quality. The quality of
an interaction can be measured using various criteria, but this review focused on
learner’s engagement in high-level cognitive thinking. In the sampled studies, learn-
er’s engagement was usually measured through a coding and counting approach to
summarize the occurrence of certain discourse units involving high-level cognition.
The acquisition of domain-specific or domain-general knowledge was mainly tested
through pre- and post-objective tests, and solution quality was measured by assess-
ing the quality of joint or individual outputs, typically in the context of collaborative
problem-solving.
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Hedges’ g was chosen to measure the standard effect size because it represents a
sample-adjusted standardized mean difference (Hedges & Olkin, 1985). Due to the
diversity of the measures under study, a random effects model was used (Field &
Gillett, 2010). The Comprehensive Meta-Analysis (CMA, version 3.3.070) software
package was used to help aggregate statistics in various formats and to conduct the
heterogeneity analyses. We used online calculators to generate effect sizes (Lenhard
& Lenhard, 2016; Wilson, n.d.) when the variety of available statistics overwhelmed
the CMA software.

We used R (a software environment for statistical computing and graphics)
to produce high-quality funnel plots to detect publication bias. The visual sym-
metry of funnel plots intuitively suggests the absence of publication bias (Dual &
Tweedie, 2000). Statistical tests—including Egger’s regression test (Egger et al.,
1997) (regtest function in R), Begg’s rank correlation test (Begg & Mazumdar,
1994) (ranktest function in R), and Rosenthal’s failsafe N test (fsn function in R)
(Rosenthal, 1995)—were also conducted to quantitatively diagnose the asymmetry
of the funnel plots. Nonsignificant regression and rank correlation tests indicate the
absence of publication bias. The failsafe N test determines the number of missing
studies averaging a z-value of zero that should be added to nullify the found overall
effect size. Publication bias is unlikely to exist when the failsafe N exceeds the sug-
gested threshold (the quintuple of pairwise comparisons plus 10) (Ellis, 2010). Fur-
ther, we included a narrative synthesis of studies for dependent measures that could
not be statistically pooled or that were threatened by significant heterogeneity.

Finally, a thematic analysis (Braun & Clarke, 2022) was conducted using all the
studies in the sample to gain insights into possible reasons for the failure of pro-
ductive peer talk moves in benefiting peer interactions and group outcomes (RQ?3).
Specifically, we first extracted all relevant text from included articles, then came up
with codes that captured the main points and common meanings of the text, then
created broader themes based on emergent patterns of the codes, and lastly refined
and structured the themes to answer our research question.

Results
Study Features

Table 2 presents the major features of the included studies. They were fairly uni-
formly distributed by publication period, with eight published before 2000, seven
published between 2000 and 2010, and nine published after 2010. Most of the stud-
ies had been conducted in the USA (n=10) or Europe (n=12; of which the Nether-
lands: n=35, Germany: n=23). Regarding the theoretical background, only six stud-
ies focused on collaborative problem-solving. Most (n=18) adopted a collaborative
learning perspective, and seven of these examined collaborative argumentation. The
number of studies that investigated online peer interaction (n=14, of which nine
were asynchronous and five were synchronous) was slightly larger than the number
that investigated face-to-face interaction (n=10).
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Regarding the intervention design, half of the reviewed studies focused on uni-
versity undergraduates or graduates (52%), followed by primary school students
(24%) and secondary school students (20%). Two studies tried to teach lower pri-
mary school students (approximately 7 years old) how to talk with peers (Gelmini-
Hornsby et al., 2011; Webb et al., 2014). The included studies typically grouped
peers in dyads (56%) or triads (30%). The number of participants in each study var-
ied, with a median of 74, a mean of 126, a standard deviation of 251, and a range
from 8 to 1,300.

Most of the interventions (46%) only lasted for 1-5 h. These short interventions
typically contained brief learning and practice sessions introducing the talk scaf-
folds and a follow-up formal discussion session. A few other studies involved inter-
ventions lasting for 2-3 days (13%) or 2—-3 weeks (17%). These longer interventions
typically included a teacher training session, a pilot session to help adapt materials,
a pre-test session for controlling group composition, or multiple discussion sessions.
There were also a few long-term interventions, which occurred over 2-3 months
(8%, n=2) (Avci, 2020; Mcmanus & Aiken, 1996) or around 2 years (8%, n=2)
(Guzdial & Turns, 2000; Palincsar et al., 1993). These interventions usually con-
tained multiple design cycles or a set of experiments and numerous observations of
group discussions.

Most of the studies (10 out of 13) that measured interaction quality provided
conclusive evidence. Three studies were rated as inconclusive due to the reported
low intercoder reliability (Byun et al., 2014, Cronbach’s @ =0.632; Stegmann et al.,
2007, Cohen’s k ranged from 0.50 to 0.69) and insufficient demonstration of the
intervention effect (Popov et al., 2019, the effects are not statistically significant
concerning discourse of planning, contributing, seeking input, and reflection/moni-
toring). Pertaining to the impact on knowledge learning, most evidence (4 out of
5 studies) on domain-general knowledge was conclusive with only one study rated
as inconclusive due to its statistically insignificant result (Bouyias & Demetriadis,
2012). In contrast, only half of the studies (4 out of 8) measuring domain-specific
knowledge provided conclusive evidence. The other half were classified as provid-
ing inconclusive evidence due to the reported low inter-rater reliability (King, 1994,
Cronbach’s a ranged from 0.52 to 0.78; Kollar et al., 2007, Cronbach’s a ranged
between 0.53 and 0.66) and statistically insignificant results (Stegmann et al., 2007,
2012). Most evidence (3 out of 4 studies) pertaining to the impact on solution qual-
ity was rated as conclusive with one study rated as inconclusive due to its statisti-
cally insignificant result (Popov et al., 2019). In brief, except for domain-specific
knowledge, the evidence for other target outcomes was mostly conclusive.

RQ1: Frequently Used Productive Peer talk Moves

To summarize a list of frequently used productive peer talk moves in literature
(RQ1), we grouped all of the peer talk scaffolds, variously worded in the sampled
studies, into 28 unique productive peer talk moves. To simplify the frequency dis-
tribution patterns of these talk moves, we first categorized some talk moves as one
type. For example, “disagree” (n=14) and “agree” (n=9) are specific evaluative
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positions. Therefore, we integrated them into the broader peer talk move category
“evaluate” (n="7). Similarly, we integrated “self-reflect” (n=10) and “group reflect”
(n=3) as a broader talk move “reflect”’. Second, we combined several talk moves
because they formed a conversational exchange and thus shared an essential socio-
cognitive component. For example, “press for reasoning” and “explain oneself”
were often expressed in a question—response format, and both highlighted the core
component “explain”. We integrated such dual forms of talk moves into single cat-
egories to highlight the major socio-cognitive operations identified in the studies.

After all the transformations, “evaluate” emerged as the most frequently pro-
moted socio-cognitive component in productive peer interaction, followed by other
frequently mentioned components including “express new idea”, “explain”, “elab-
orate”, “reflect” and “share information”. Table 3 presents the details of peer talk
moves organized around these core socio-cognitive components. For example, the
most frequently suggested component, “evaluate”, occurred in the form of talk
moves such as “disagree/agree”, “evaluate”, and “invite evaluation”. These talk
moves not only require students to engage in high-level cognitive thinking but also
promote transactive discussion. The invitational forms of such socio-cognitive com-
ponents help scaffold students’ agency in eliciting expected cognitive activities in
the group and promote group cohesion by involving all the group members.

RQ2: Effect Sizes of Productive Peer Talk Moves

We extracted 39 pairwise comparisons from the 17 studies included in the meta-
analysis, because some of the articles measured multiple outcomes of productive
talk moves. The total number of participants for the meta-analysis was 2636, with
a range from 26 to 1300 and a median of 75 per comparison. The most frequently
examined outcome was interaction quality (k=13), followed by the acquisition of
domain-specific knowledge (k=8), the acquisition of domain-general knowledge
(k=35), and solution quality (k=4). The very small number of original comparisons
limited the reliability of the aggregate effect sizes for some of the outcome con-
structs in this review.

Publication Bias Analysis

The funnel plot for the interaction quality measures (k= 13) appeared to be visually
symmetrical (see Fig. 2a). Furthermore, neither the regression test (1=0.28, df=11,
p=0.79) nor the rank correlation test (Kendall’s 7=0.21, p=0.37) showed signifi-
cant asymmetry. The fail-safe N test showed that 616 missing publications would
have been needed to make the significant combined effect size statistically nonsig-
nificant; it is improbable that so many studies would have gone undetected. The fail-
safe number also exceeded 5Xk+ 10 (i.e., 5%X13+10=75<616). The overall effect
size for interaction quality was therefore robust and unlikely to have been inflated by
a high level of publication bias.
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Fig.2 Funnel plots for outcome measures. a Interaction quality; b Domain-specific knowledge; ¢
Domain-general knowledge; and d Solution quality

In terms of publication bias in the effect sizes for domain-specific knowledge
(k=8), the funnel plot appeared to be symmetrical (see Fig. 2b). The regression test
(t=1.77, df=6, p=0.13) and the rank correlation test (Kendall’s 7=0.21, p=0.55)
both indicated no threat of publication bias. The fail-safe number (N=104) also
exceeded the critical value of 45 (i.e., 5x 8+ 10), indicating the absence of threat-
ening levels of publication bias. Therefore, publication bias did not significantly
undermine the validity of the average effect size of domain-specific knowledge.

It was difficult to evaluate the symmetry of the funnel plots for domain-general
knowledge (k=5) due to the limited number of comparisons (see Fig. 2¢). Both the
regression test (f=1.50, df=3, p=0.23) and the rank correlation test (Kendall’s
7=0.40, p =0.48) suggested the absence of significant publication bias. The fail-safe
number (N=58) was also above the critical value (i.e., 5X 5+ 10). Therefore, there
did not appear to be any significant publication bias undermining the reliability of
the aggregate effect size of domain-general knowledge.

The symmetry of the funnel plot for measuring solution quality (k=4) was
also difficult to evaluate (see Fig. 2d). Neither the regression test (r=0.66, df=2,
p=0.58) nor the rank correlation (Kendall’s 7=0.33, p=0.75) indicated significant
publication bias. However, the fail-safe number (N=20) was below the critical value
(i.e., 5X4410). Given these inconsistent results, publication bias may have been
a problem. Therefore, caution should be exercised when interpreting the aggregate
effect size of solution quality.
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Study Name Statistics for each study Hedges's g and 95%Cl
Hedges's Lower Upper Relative
g limit  limit p-Value weight
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Norooz, Weinberger, et al. (2013) 1260 0492 2029 0.001 — 7.94
Kirschner et al. (2008) 1626 0842 2410 0.000 —— 7.85
King (1990) (2) 1009 0.184 1.833 0017 —— 7.60
Stegmann et al. (2007) 1366 0534 2198 0.001 —a— 7.56
King (1990) (1) 1522 0666 2377 0.000 —— 742
Stegmann et al. (2012) 1228 0228 2228 0016 — 6.59
King (1991) 0926 0085 1937 0.073 r—t— 6.53
King (1994) 2056 0836 3277 0.001 —_— 548

1273 0875 1672 0.000 ®|
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Favors control Favors talk move

Fig.3 Forest plot of the effect sizes of productive talk moves on interaction quality

Impact of Productive Talk Moves on Interaction Quality

The overall estimate showed that providing students with productive peer talk
moves had a significant strong average effect on interaction quality (Hedges’
g=1.27, p<.001, 95% CI [0.88, 1.67]) (see Fig. 3). All the 13 comparisons
reported positive effects of productive talk moves on peer interaction. However,
there was significant heterogeneity among these comparisons (Q (12)=40.00,
I=70.00, p<.001). Therefore, the aggregate effect should be interpreted with
caution.

As shown in Fig. 3, Gelmini-Hornsby et al. (2011) reported the strongest
effect, and their results drove the high level of heterogeneity (Hedges’ g=2.79).
The researchers provided lower-level primary school students (67 years old)
with question prompts to guide their collaborative storytelling and found that
these students asked significantly more thinking questions (e.g., how does ...
feel?, what does... think?, what does ... want? and why?) than the controls did.
King (1994) also reported a very strong effect on interaction quality (Hedges’
g=2.06). She compared the dyadic interactions of students who had been taught
to question and explain with those of students who had only been taught to
explain and found that the two groups asked totally different types of questions.
Dyads with specific question prompts asked substantially more integration ques-
tions (e.g., explain why..., how are ... and ... similar?, how does ... affect ...?,
and how does... tie in with... that we learned before?), whereas those without the
questioning support tended to ask more factual questions.

Popov et al. (2019) reported the smallest effect size on interaction quality
(Hedges” g =0.34). They designed an interculturally enriched collaboration script
to foster online cross-culture collaboration among university dyads. They also
provided the scripted group with interaction prompts and sentence openers (e.g.,

@ Springer



Journal of Behavioral Education

Study Name Statistics for each study Hedges's g and 95%Cl
Hedges's Lower Upper Relative

g limit  limit p-Value weight
Kollar et al. (2007) -0.104 -0681 0473 0.724 —.— 14.99
Norooz, Weinberger, et al. (2013) 0.777 0.053 1501 0.035 —il— 13.74
King (1990) (2) 2191 1405 2976 0.000 - 1321
Bouyias and Demetriadis (2012) 1023 0212 1835 0.013 — 12.98
Stegmann et al. (2007) 0.632 -0227 1491 0.149 —— 1257
Stegmann et al. (2012) 0577 -0371 1525 0.233 -+ 11.81
King (1994) 1055 0069 2040 0.036 —— 11.50
King (1990) (1) 1923 0636 3209 0.003 9.20

0959 0398 1520 0.001 :r_
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Fig.4 Forest plot of the effect sizes of productive talk moves on domain-specific knowledge

I see what you mean, but..., considering... we may note that..., and to sum up...)
to scaffold their communication. The results indicated that dyads with such sup-
port produced more contributing utterances (e.g., feedback giving, challenge, and
explain) than the controls did, but they did not outperform the control group in
the reflection/monitoring category.

Impact of Productive Talk Moves on Domain-specific Knowledge

The average effect on domain-specific knowledge was substantial and significant
(Hedges” g=0.96, p<.01, 95% CI [0.40, 1.52]) (see Fig. 4). However, due to the
significant heterogeneity among these comparisons (Q (7)=25.28, F=72.31,
p <.01), the reliability of this aggregate effect is low.

As indicated by the forest plot (Fig. 4), only Kollar et al. (2007) reported a nega-
tive effect of productive talk moves on domain-specific knowledge. They compared
how well two levels of external collaborative scripts (high vs. low structured) sup-
ported dyadic collaborative argumentation. The low structured condition only
asked students to discuss two hypotheses about the phenomenon of frog deformi-
ties, whereas the high structured condition also introduced the core components
of a sound argument and how to sustain collaborative argumentation following an
argument sequence. The researchers also provided the high structured group with
sentence openers to elicit high-quality arguments (e.g., it was found that ...). How-
ever, the results showed that such high-level external collaborative scripts includ-
ing argumentation principles and sentence openers weakened the students’ learning
of the scientific method, compared with the control group. Likewise, Stegmann’s
studies (Stegmann et al., 2007, 2012) examined the impact of argumentative
scripts on domain-specific knowledge learning and found consistent nonsignificant
relationships.

An early study by King (1990) strongly influenced the large aggregate effect on
domain-specific knowledge in the meta-analysis and largely explained the hetero-
geneity of the results. In the first experiment (i.e., King, 1990 [1]), she compared

@ Springer



Journal of Behavioral Education

1018 0407 1629 0.001

Study Name Statistics for each study _Hedges's g and 95%C1
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Fig.5 Forest plot of the effect sizes of productive talk moves on domain-general knowledge

the domain comprehension of university students who had learned and practiced
guided reciprocal peer questioning strategies and their peers who had not received
this training. The results indicated a large positive effect of the training on domain
comprehension (Hedges” g=1.92). In the second experiment, King (1990 [2]) com-
pared the comprehension of dyads supported by guided reciprocal peer question-
ing strategies with that of dyads who had been introduced to abstract questioning
strategies but not given specific question stems (e.g., what is a new example of ...?,
explain why ..., and what conclusions can you draw about ...?). The result indicated
a strong effect of the question stems on domain comprehension (Hedges” g=2.19).

Impact of Productive Talk Moves on Domain-general Knowledge

The aggregate effect on domain-general knowledge based on the five available com-
parisons was significant and large (Hedges’ g=1.02, p<.01, 95% CI [0.41, 1.63])
(see Fig. 5). The heterogeneity analysis indicated significant variations among these
comparisons (Q (4)=12.46, F=67.89, p <.05). Therefore, the reliability of the cal-
culated average effect on domain-general knowledge was limited, due to the small
number of comparisons and significant heterogeneity.

As indicated in Fig. 5, all the comparisons indicated that productive talk moves
had a positive influence on domain-general knowledge. Stegmann et al. (2012)
reported the largest effect, which also drove the heterogeneity in these results
(Hedges’ g=2.78). They found that university triads given collaboration scripts on
argumentation (i.e., claim, ground, and qualification) showed substantially better
knowledge of argumentation than triads without such scripts. The researchers found
a similarly strong effect of these collaboration scripts on argumentative knowledge
in another study (Stegmann et al., 2007) (Hedges’ g=1.13). There was a close cor-
respondence between the argumentative scripts and the posttest measuring argumen-
tative knowledge in these two studies. For example, the posttest required students to
recall core components of an argument and construct convincing arguments, skills
that had been taught to or practiced by the intervention group but not the control
group.
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Study Name Statistics for each study Hedges's g and 95%ClI
Hedges's Lower Upper Relative
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Fig.6 Forest plot of the effect sizes of productive talk moves on solution quality

Bouyias and Demetriadis (2012) also investigated the impact of argumentative
scripts on the learning of argumentative knowledge in a sample of university dyads.
However, they only found a small and nonsignificant effect (Hedges’ g=0.24). Their
posttest of argumentative knowledge included argumentation theory, recognition of
constituent parts of an argument, and construction of convincing arguments, a more
complex set of skills than the one used by Stegmann et al., (2007, 2012). Bouyias
and Demetriadis (2012) found that students with argumentative scripts outperformed
controls only in terms of argumentation construction (p =0.033, Cohen’s d=1.16).

Impact of Productive Talk Moves on Solution Quality

The aggregate effect of productive talk moves on solution quality was medium-
sized and significant (Hedges’ g=0.70, p<.05, 95% CI [0.08, 1.33]) (see Fig. 6).
The heterogeneity analysis revealed significant variation in the reviewed studies (Q
(3)=9.62, P=68.80, p<.05). The limited number of comparisons may affect the
reliability of the aggregate effect.

Among the four comparisons, only Popov et al. (2019) reported a negative effect
on solution quality (Hedges’ g=—0.08). They did not find significant differences in
the quality of group outputs between university dyads with interculturally enriched
collaboration scripts and those without.

Some studies investigated the efficacy of productive peer talk moves using other
outcome measures. We do not report the aggregate effect sizes for these outcomes
due to the limited number of these comparisons. For example, some studies (Avci,
2020; Guzdial & Turns, 2000; Noroozi et al., 2013a, 2013b) investigated whether
productive peer talk moves could improve interaction intensity, but only Noroozi
et al., (2013a, 2013b) reported a significant effect (reporting that groups with trans-
active discussion scripts authored more messages than unscripted groups did)
(Hedges’ g=0.79, p<.05). Saab et al. (2007) investigated whether providing talk
moves promoted participation equality but failed to detect a significant effect. King
(1994) investigated whether the effects of productive peer talk moves on domain-
specific knowledge acquisition were retained and transferred in a population of
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Table 4 Moderators of interaction quality and domain-specific knowledge

Outcome Possible moderator Subgroup k Hedges’ g 95% CI )4
Interaction quality Grade Primary 3 197 [0.79, 3.15] <.01
Secondary 1 0.72 [-0.02, 1.45] 0.056
University 9 1.09 [0.79, 1.38] <.001
Communication F2F 7 1.51 [0.87, 2.16] <.001
medium Online 6 097 [0.62, 1.33] <.001
Group size 2 7 136 [0.64,2.09] <.001
3 5 112 [0.77, 1.47] <.001
>6 1 124 [0.56, 1.93] <.001
Domain-specific knowl- Grade Primary 1 1.06 [0.07,2.04] <.05
edge Secondary 1 -0.10 [-0.68,047]  0.72
University 6 1.16 [0.60, 1.71] <.001
Communication F2F 4 1.23 [—0.001, 2.45] 0.05
medium Online 4 0.77 [0.36,1.18]  <.001
Group size 2 5 0.82 [0.18, 1.46] <.05
3 3 115 [0.07,2.24] <.05

k=number of pairwise comparisons; F2F =face to face

primary dyads. She found a significant retention effect but no transfer effect. In addi-
tion, King (1994) suggested that the interaction quality of the intervention group in
the transfer task was higher than the control group but lower than their own perfor-
mance in the posttest task where they were provided with additional prompts. King
(1991) also provided evidence of the positive effect of productive peer talk moves on
the problem-solving ability of primary school students.

Moderator Analysis

A moderator analysis was conducted to identify possible explanations for the high
level of heterogeneity in the studies’ results. Due to the limited number of avail-
able comparisons, we only examined three moderators (i.e., grade, communication
medium, and group size), and two outcomes (i.e., interaction quality and domain-
specific knowledge). Given the limited range of group size, we treated group size as
a categorical variable (i.e., dyad, triad, and others).

The results revealed that grade (Q, . (2)=3.13, p=0.21), communication medium
(Opet (1)=2.08, p=0.15), and group size (Q,., (2)=0.39, p=0.82) were not signifi-
cant moderators of interaction quality. Neither group size (Q,., (1)=0.28, p=0.60)
nor communication medium (Qy, (1)=0.48, p=0.49) was a significant moderator
of domain-specific knowledge acquisition. Only grade (Q,., (2)=10.35, p<.01) was
found to be a significant moderator of domain-specific knowledge acquisition. How-
ever, the primary school and secondary school subgroups only contained one com-
parison. The reliability of this moderator analysis was therefore strictly limited (see
Table 4).
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RQ3: Possible Explanations of the Malfunction of Productive Peer Talk Moves

Some studies failed to demonstrate the benefits of productive peer talk moves,
especially for knowledge acquisition. The studies identified some major plausible
explanations for these failures. The most frequently mentioned explanation was the
limited duration of the interventions. Students needed time to become familiar with
the productive peer talk moves, as these external scaffolds must be internalized to
realize their full and sustained benefits (Kollar et al., 2007; Popov et al., 2019; Saab
et al., 2007). In studies with short interventions, students needed to spend extra
cognitive resources to use the productive talk moves (Baker & Lund, 1997), which
might have limited the cognitive resources they allocated to domain-specific knowl-
edge learning (Noroozi et al., 2013a, 2013b; Stegmann et al., 2007, 2012).

Second, the low-fidelity implementation of productive peer talk moves may
also explain the failure to detect the expected outcomes (Popov et al., 2019; Webb,
1982). Students might ignore offered talk scaffolds, use them superficially, or even
not know how or when to effectively adopt the scaffolds (King, 1994). For example,
Stegmann et al. (2007) found that around 40% of the online argumentative scripts
they gave to university triads were ignored or used in unintended ways.

Third, the outcome assessment methods used in some studies may not have accu-
rately detected the impact of productive peer talk moves. For example, the assess-
ment process may not have been sensitive to students’ social or cognitive growth
(Popov et al., 2019); alternatively, the tasks may have been too difficult to show
student progress in knowledge acquisition (Bouyias & Demetriadis, 2012). Further-
more, immediate measures may not have captured the long-term positive influence
of productive peer talk moves on peer collaboration competence (Stegmann et al.,
2007).

Finally, some scholars referred to the over-scripting effect to explain their non-
significant findings (Kollar et al., 2007). “Over-scripting” refers to imposing exces-
sively structured and rigid scripts on learners, which undermine their agency and
the natural interaction process (Dillenbourg, 2002). Furthermore, high-level external
scripts were found to be detrimental to domain-specific knowledge acquisition for
learners with high-level internal scripts (Kollar et al., 2007). Therefore, some stud-
ies recommended providing external scripts with adaptable levels of structuredness
based on students’ knowledge, communicative needs, and styles (Gogoulou et al.,
2008; Kirschner et al., 2008; Kollar et al., 2007).

Discussion

RQ1: Frequently Used Productive Peer Talk Moves

Here, 24 frequently used productive peer talk moves and 13 core socio-cognitive
components (evaluate, express new idea, explain, elaborate, reflect, share informa-
tion, compare, summarize, propose, add on, encourage, speculate, and revoice) are

identified and summarized from recent literature. The productive peer talk moves
and socio-cognitive components are consistent with those identified in qualitative
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studies of effective collaborative learning activities (e.g., explaining, asking thought-
provoking questions, elaborating, argumentation) (Gillies, 2019; King, 2007; Kobbe
et al., 2007). The synthesis of empirical studies presented here extends the field by
establishing a more concrete and complete repertoire of empirically grounded pro-
ductive peer talk moves. It reveals that talk intervention programs have examined
not only the frequently discussed high-level cognitive activities (e.g., explaining and
evaluating) but also some less cognitively demanding activities (e.g., sharing infor-
mation and revoicing) and socially beneficial activities (e.g., encouraging). In addi-
tion, an aggregate repertoire of peer talk moves, in order of frequency, is provided
and may help the designers of future intervention programs in selecting and adjust-
ing peer talk moves according to contextual needs.

The set of productive peer talk moves collected in this study is consistent with
the list of essential talk principles that are the basis of various talk strategies, such
as exploratory talk (e.g., justifying one’s own ideas and engaging critically and
constructively with each other’s ideas) (Littleton & Mercer, 2013; Mercer et al.,
1999), collaborative reasoning (e.g., trying to look at both sides of an issue, mak-
ing sure everyone has a chance to participate, and responding to the idea rather than
the person) (Clark et al., 2003; Reznitskaya et al., 2009), philosophical talk (e.g.,
listening to one another with respect, building on one another’s ideas, challenging
one another to supply reasons for otherwise unsupported opinions) (Gorard et al.,
2015; Lipman, 2003; Topping & Trickey, 2013), and knowledge building talk (e.g.,
improvable ideas, idea diversity, epistemic agency, rise above) (Scardamalia, 2002;
van Aalst, 2009). The list supports the validity of the extracted peer talk moves.
Compared with abstract talk rules, a concrete and specific set of peer talk moves
is easier to learn—especially for young students—because it recommends specific
desired behaviors that are necessary for effective group outcomes (Cohen, 1994).
Meanwhile, the formatted peer talk moves collected in this study are more flexible
and concise than sentence openers or questioning frames and, thus, reduce the risk
of overwhelming learners or limiting the autonomy of their voices (Gogoulou et al.,
2008).

RQ2: Effect Sizes of Productive Peer Talk Moves

The meta-analysis reveals large-sized effects that productive peer talk moves have
on interaction quality (Hedges’ g=1.27), domain-specific knowledge acquisition
(Hedges’ g=0.96), and domain-general knowledge acquisition (Hedges’ g=1.02).
It also demonstrates a medium-to-large size of positive effect on solution quality
(Hedges’ g=0.70). As to methodological quality, all included studies adopted exper-
imental designs. Evidence for all outcomes but domain-specific knowledge was
mostly conclusive. Therefore, despite significant heterogeneity in all the measures,
the meta-analysis suggests robust positive effects of productive peer talk moves on
collaborative discourse, domain-general knowledge learning, and problem-solving.
The meta-analysis reveals that the selected provided talk moves have a very large
effect on peer interaction quality, likely due to the close correspondence between
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the provided talk moves and the measures of interaction quality. That is, most of
the reviewed studies evaluated the quality of collaborative discourse by coding and
counting the occurrence of expected talk moves or move sequences (e.g., Gelmini-
Hornsby et al., 2011; King, 1994; Stegmann et al., 2012). The measure of inter-
action quality could therefore be characterized as a treatment check rather than a
measure of a process outcome. Some scholars have responded to this criticism by
emphasizing that students may not use the scaffolds as intended. Thus, the quality of
their overt collaborative discourse is not self-evident (Stegmann et al., 2007).

The work presented here suggests that it is vital to treat peer interactions as an
essential outcome rather than merely a treatment check. However, measures of inter-
action quality should extend beyond the implementation (i.e., the occurrence of the
encouraged talk moves or move sequences in collaborative discourse). In-depth
examinations should be conducted to determine whether the elicited talk moves fit
the interaction context (Gogoulou et al., 2008) and whether a shared understanding
is built in the process (Kirschner et al., 2008). Interaction quality should also be
viewed as a core outcome, according to Bakhtinian dialogic theory (1981), which
views dialogue as an educational goal. Future studies may consider whether and how
offered talk moves help peers to interact equitably and open-mindedly and whether
new knowledge naturally emerges from this process. The above is in line with the
current research on collaboration-as-learning (e.g., Enyedy & Stevents, 2014) and
could offer insight into how offered talk moves affect group dynamics.

RQ3: Possible Explanations of the Malfunction of Productive Peer talk Moves

Here, we identify frequently mentioned explanations for the malfunction of produc-
tive peer talk moves—the most common being short intervention duration. Most
of the sampled studies conducted short interventions (one week or less). In the
meta-analysis of studies of computer-supported collaboration scripts, Radkowitsch
et al. (2020) found a similar trend. The most common explanation of the impact of
intervention duration were based on cognitive load theory (Sweller, 1988), which
assumes that individuals have a limited cognitive capacity. Therefore, there is a
theoretical tradeoff between domain-general and domain-specific knowledge learn-
ing (Noroozi et al., 2013a, 2013b). In addition, we speculate that presenting stu-
dents with the productive peer talk moves may not guarantee the intended usage of
them, especially for young students. It might be necessary to help students clarify
the functions of various peer talk moves and demonstrate the specific usage in peer
interaction (King, 1997), which requires a longer invention duration.

Some scholars attributed the failure of productive peer talk (i.e. lack of positive
outcomes) to the over-scripting effect (Kollar et al., 2007). According to the script
theory of guidance for computer-supported collaborative learning (Fischer et al.,
2013), optimal external scripting should fit the highest hierarchical level of internal
collaboration scripts and avoid repeating subordinate components that are already
available to learners. Therefore, the timely fading or adjustment of the offered pro-
ductive peer talk moves is necessary to reduce restraints on natural interaction and
avoid overlaying scripts (Kollar et al., 2007). However, meta-analyses showed that
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over-scripting did not produce an aggregate effect on decreasing student motivation
or on undermining domain learning (Radkowitsch et al., 2020; Vogel et al., 2017).
Bouyias and Demetriadis (2012) also found that the fading of scripts had insignifi-
cant impact on domain learning or argumentation quality. However, Gogoulou et al.
(2008) found that students preferred communicative acts to sentence openers as the
former provided flexibility in characterizing their messages. Therefore, it remains
unclear how the structure of talk scaffolds affects student motivations and group per-
formance, or whether a highly structured scaffold would jeopardize student interac-
tion and learning.

Implications, Limitations, and Suggestions for Future Research

This study offers three major conclusions or contributions. First, the analysis pre-
sented provides an ordered repertoire of productive peer talk moves extracted from
a range of empirical studies. Second, our findings confirm and quantify the robust
positive effects of productive peer talk moves on collaborative interaction and out-
comes. Third, we identify several common explanations for the malfunction of pro-
ductive peer talk moves in authentic peer talk intervention programs. To the best of
our knowledge, this is the first review to quantitatively synthesize an ordered list of
empirically grounded productive peer talk moves. Though language has been widely
recognized as essential to learning (Bakhtin, 1981; Piaget, 1932), there have been
very limited number of studies evaluating the effect of productive peer talk moves in
collaborative learning. This review calls for more studies in the area of productive
peer talk moves. The extracted productive peer talk move repertoire may provide
a reference for future intervention programs on peer talk across primary schools,
secondary schools and universities. The repertoire is also insightful for construct-
ing coding frameworks in analyzing the productivity of peer talk. This study also
provides the very first quantitative synthesis of studies showing the robust positive
effects of productive peer talk moves across educational levels.

However, the study is limited in some ways. First, the extracted productive peer
talk move repertoire is based on the frequency of isolated talk moves and does not
capture the sequential structures. For example, several studies (Kollar et al., 2007;
Stegmann et al., 2007, 2012) mentioned the sound argument sequence (e.g., argum
ent—counterargument—integration), which is not captured in talk move repertoire
presented here. Future studies could enrich this repertoire of single peer talk moves
by adding productive move sequences. It is also noteworthy that very few of the
sampled studies (Popov et al., 2019; Soller, 2001; Webb, 1982) investigated the tem-
poral patterns of peer interaction, although such patterns may also have important
effects on social interdependence and group outcomes (Chen et al., 2017; Csanadi
et al., 2018; Kapur, 2011; Reimann, 2009). Therefore, this study also calls on future
empirical studies to examine the temporality of productive peer talk moves.

Second, the small number and high level of heterogeneity of the studies used
in the meta-analysis might influence the aggregate effect sizes. Although most of
the comparisons in the meta-analysis reported positive effects, the high level of
heterogeneity may indicate a lack of precision in the measurements. Thus, further
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meta-analyses are needed to validate the medium-to-large effect sizes reported in
this study.

Third, the calculated aggregate effect size for solution quality could be affected
by publication bias, which may increase false-positive results. This study only con-
siders peer-reviewed journal articles to ensure the quality of included studies and
does not consider grey literature such as conference proceedings, dissertations, book
chapters, and government/business/academic reports. Future meta-analyses need to
reassess the publication bias issue by including grey literature or more available pri-
mary studies in journals. It is also recommended to check the methodological rigor
of included studies.

Fourth, the implementation of peer talk interventions may suffer from fidelity
issues. Some included studies explicitly discussed the fidelity of their interventions,
but most did not have such information. It is therefore challenging to evaluate the
degree of infidelity and decide to include certain studies or not. In this meta-review,
we did not set the implementation fidelity as one inclusion or exclusion criterion,
which may make the reported aggregated effect sizes smaller than true values.
Future primary studies are recommended to check and report their implementation
fidelity.

The reasons for the failure of productive peer talk moves in some of the sam-
pled studies may also have implications for future studies. First, most of the sampled
studies had short intervention periods, which limited the manifestation of talk pro-
ductivity. Future studies could consider using longer intervention periods (i.e., more
than one week) to clarify the function and usage of various talk moves to students
and allow students to become familiar with the scaffolds through practice and opti-
mally internalize the productive peer talk moves.

Second, in some of the sampled studies, the offered productive peer talk moves
were not used as intended, which reduced the efficacy of the interventions. Stu-
dents who ignore productive peer talk moves or only superficially adopt them may
lack motivation (Stegmann et al., 2007). Furthermore, overly structured talk scaf-
folds may reduce students’ autonomy and motivation (Dillenbourg, 2002; Wise
& Schwarz, 2017), although this is not supported by meta-analyses (Radkowitsch
et al., 2020; Vogel, Wecker, & Kollar, 2017). Possible reasons for the low motivation
of students should be considered in future intervention programs.

If students have insufficient prior knowledge or skills to implement the offered
talk moves, they may also fail to adopt them (Ge & Land, 2004). For example, it
may be challenging for primary school students to provide sound explanations.
Therefore, they may need additional training in how to explain their ideas (King,
1994). However, very few of the reviewed intervention studies—especially those
with short intervention periods—provided additional guidance for students. In addi-
tion, students may have difficulties in applying the offered talk moves in authentic
peer interactions, even after they have acquired relevant knowledge. Students may
forget to use the moves or use them superficially, especially in synchronous discus-
sion, due to their unfamiliarity. Additionally, students may fail to select appropri-
ate talk moves in response to the contributions of their peers. Even the completely
appropriate usage of single talk moves may not generate the expected benefits if the
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group lacks interdependence (Hu, 2020). Therefore, further empirical research could
consider increasing the teaching as well as the practice of the talk moves.

Finally, inappropriate assessments may fail to reveal the efficacy of productive
talk moves. Future studies should ensure that the difficulty of the outcome assess-
ments and learning tasks is comparable. Retention or transfer tests should be con-
sidered besides immediate posttests. In addition to targeting domain-specific
knowledge, productive talk moves aim to improve domain-general learning (e.g.,
collaboration skills, argumentation strategies), which might generate long-term
and transferable effects (Popov et al., 2019; Stegmann et al., 2007). The beneficial
effects of peer interaction may also need time to be apparent (Asterhan & Schwarz,
2007; Howe et al., 2005). However, very few of the sampled studies (King, 1994)
examined the retention or transfer effects of productive talk moves. Therefore, future
empirical studies could examine these aspects as well.
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