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Abstract: One important way in which learners can co-construct new knowledge is by 

drawing collaborative inferences from distributed information. However, groups rarely use 

members’ complementary knowledge resources to their best potential. In this experiment, 

student dyads were trained to apply collaborative inferencing strategies. Training improved 

students’ knowledge co-construction during subsequent, unsupported collaboration. The best 

performance during transfer was achieved when a specifically designed inference tutoring tool 

had been employed during training. 

Introduction 
In groups of learners as well as groups of professionals collaborating on joint problem-solving tasks, the 

solution-relevant knowledge is often distributed across persons. A major challenge for these groups is to pool 

group members’ unique, or “unshared”, information (Stasser & Titus, 1985), and to co-construct new, solution-

relevant knowledge from members’ complementary knowledge resources (e.g. Dunbar, 2000). We propose that 

an important means of knowledge co-construction is by drawing collaborative inferences from distributed 

information. 

To study the collaborative drawing of inferences more closely and in a controlled setting, we have 

developed a murder-mystery problem-solving task, which is given to pairs of university students who have to 

find the murderer in a fictitious homicide investigation. Each student reads and returns a set of “interrogation 

protocols”; then the dyad discusses the case and has to agree on a solution. To succeed, students need to draw 

12 inferences, yielding the motive, the alibi, and one further piece of evidence for each of four suspects. The 

information enabling these inferences are partially distributed between the students, so that not only 

collaborative inferences, but three types of inference can be investigated: collaborative inferences from 

information that is distributed between students; individual inferences from information that is located with one 

student, and shared inferences from information that is shared by both students.  

In the case of a collaborative inference, one student might, for example, know that the victim in the 

murder-mystery task was drugged around midnight, and the other student might know that suspect Helga drank 

whisky with the victim around midnight. If students exchange their complementary information, they can 

collaboratively draw the inference that Helga might have slipped the drug into the victim’s whisky. However, 

even though such collaborative inferences allow for the co-construction of important new knowledge, students 

have substantial difficulties drawing them: In a previous study, students drew less then half of all possible 

collaborative inferences (Meier & Spada, 2007). Thus, the aim of the study at hand was to enhance students’ 

ability to better use their complementary knowledge resources by drawing more collaborative inferences. 

Training Experiment 
The aim of the training experiment was to teach students specific collaboration strategies that had been derived 

from a detailed analysis of successful and unsuccessful inferences in students’ dialogs from our previous study 

(Meier & Spada, 2007): In order to make efficient use of their complementary knowledge resources, 

collaborators first of all need to realize that some of their own information makes sense only when considered 

together with information held by their partner, and thus that they need to discuss information with their partner 

even if they cannot yet judge its relevance for the final solution. Second, a very important moment for the 

successful drawing of a collaborative inference is when one’s partner has pooled a new fact to which one holds 

matching information. The processes of holding this new information active in working memory and connecting 

it with previously learned information, retrieved from long-term memory, are very vulnerable to disruption 

during an ongoing discussion. Thus, collaborators need to react attentively to all new information they learn 

from their partner during discussion, e.g. by first signalling that the information is new to them, and then 

searching for matching information that allows for a new, solution-relevant inference. Finally, the search for 

interconnections between pieces of information (i.e. their elaboration and connection with previously learned 

information) should permeate the whole problem-solving process. In the experiment, 36 dyads of female 

university students were trained with a specifically designed task, and then collaborated without further support 

on the murder-mystery task (Table 1). 

Training Interventions 
Three training interventions were designed (Table 1): First, a training task required collaborators to diagnose a 

patient with one out of three fictitious tropical diseases; to do so they had to draw several collaborative 
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inferences. After finishing their own collaboration, students received the correct solution along with an 

explanation of the inferences leading to it, and were prompted to discuss their own problem-solving and to plan 

ahead for their upcoming collaboration on the murder-mystery transfer task. Second, a strategy information text 

summarized the three collaboration strategies outlined above. It was read before collaboration on the training 

task. Finally, a computerized inference tutoring tool supported the application of these strategies by providing 

immediate feedback and adaptive prompts during collaboration on the training task (but not the transfer task), 

based on an online assessment of inference patterns in students’ dialogs. The aim of the inference tutoring tool 

was to not only inform students about useful collaboration strategies (resulting in declarative strategy 

knowledge), but also to help them learn how and when to apply these strategies (i.e. to acquire procedural 

strategy knowledge, DeJong & Ferguson-Hessler, 1996). The tool was, in this study, yet controlled by a human 

observer who followed collaborators’ discussion of the training task and identified, with the help of a checklist, 

when relevant pieces of text information were mentioned and relevant inferences were drawn. New Information 

Feedback was given whenever a student pooled a new piece of information, immediately following the 

student’s utterance. Collaborators heard a specific sound and saw the following message: “New information! 

Matching information is located with {Name A}/ {Name B} / both of you.” Thus, it alerted collaborators to a 

specific piece of information, and prompted them to search for matching information. In doing so, it also 

modelled the immediate and attentive reaction to new information during discussion; at the same time, it served 

as positive feedback for pooling information. In addition, Complete Inference Feedback (“Well done! You have 

just discovered an important connection”) was given whenever an inference had been drawn. During the last 

five minutes of their discussion, collaborators additionally received reminders and hints to help them consider 

information and inferences that were still missing. Together, the tutor messages were designed to remind 

collaborators of the necessity to pool their information and combine it by drawing inferences, and to ensure that 

collaborators drew all or nearly all possible inferences and thus could experience a successful problem solution. 

 

Table 1: Design of training experiment 

 

Control Training Task Only Informed Tutored 

 read strategy information text (10 min) 

Training Task (medical diagnosis): individual reading phase (20 min) 

collaborative discussion (25 min) …with inference tutoring tool 

written justification (5 min) 

-- 

collaborative reflection phase (10 min) 

Transfer Task (murder-mystery) 

- individual reading phase (30 min) 

- collaborative discussion (30 min) and written justification (10 min) 

Design and Procedure 
Four different training conditions were realized (Table 1), with nine dyads in each condition: Control Dyads did 

not receive any training prior to their collaboration on the murder-mystery task. Training Task Only Dyads 

solved the training task and reflected on their own collaboration, but did not receive any explicit strategy 

instruction. Informed Dyads read the strategy information text prior to their collaboration on the training task, 

and Tutored Dyads, in addition, were guided by the inference tutoring tool during training (but not transfer). 

Collaborators sat in adjacent rooms. During phases of individual work they could neither see nor hear 

their partner; during collaborative phases they could talk to each other over an audio connection and prepare a 

joint solution in a shared text document. Collaborators’ discussions in the training and transfer phase were 

videotaped with the help of two sets of cameras and microphones. The observer operating the inference tutoring 

tool sat in a third room and monitored the ongoing discussion with the help of the audio and video transmission 

from participants’ rooms. The tutor messages were displayed on a separate computer monitor in each 

participant’s room; both participants received the same message simultaneously. 

Dependent measures were obtained during unsupported collaboration on the murder-mystery transfer 

task, which allowed each dyad to draw four collaborative, four individual, and four shared inferences (three text 

versions corrected for the possibility of confounding inference type with inference content). 

Results and Discussion 
Figure 1 shows the relative frequencies with which dyads in the four conditions drew collaborative, individual, 

and shared inferences during their collaboration on the murder-mystery transfer task, and Figure 2 gives the 

absolute number of dyads who solved the task correctly or incorrectly in each condition. As expected, 

collaborative inferences were the most difficult inference type to draw across conditions (Figure 1; F(2;64)= 

9.55; p< .01; η2
partial= .23). In fact, untrained dyads drew only slightly more then half (56%) of the collaborative 
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inferences they could have drawn. However, training increased the quality of students’ knowledge co-

construction substantially (F(3;32)= 6.03; p< .01, η2
partial = .36): trained dyads drew more inferences, of all three 

types, than untrained dyads (t= 2.74; p= .01). Training with support from the inference tutoring tool proved to 

be the most effective: Tutored Dyads drew 89% of all possible collaborative inferences, and even more 

individual and shared inferences (Figure 1). They performed significantly better than even the dyads in the other 

two trained conditions (t= 3.06; p< .01), and also showed the highest solution rate to the murder-mystery task 

(Figure 2, n.s.). On the other hand, Informed Dyads did not outperform Training Task Only Dyads, and also 

showed a surprisingly low solution rate to the murder-mystery task (Figure 2). Thus, direct strategy instruction, 

when not accompanied by immediate feedback and adaptive prompts from the inference tutoring tool, did not 

increase the effectiveness of reflected training, and seems to even have hindered successful problem-solving. 
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Figure 1: Inference drawing frequencies for the 

murder-mystery transfer task in the four conditions 

Figure 2: Absolute number of correct and incorrect 

solutions to the murder-mystery transfer task 
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These results show that, unless they receive adequate training, collaborators have difficulties with co-

constructing new shared knowledge from distributed information resources by drawing collaborative inferences. 

Fortunately, training by means of reflected collaboration on a carefully designed task seems to be effective in 

enhancing collaborators’ ability to draw collaborative inferences, in particular when supported by immediate 

feedback (cf. Hattie & Timperley, 2007) and adaptive prompts as realized by the inference tutoring tool. Future 

attempts towards providing adaptive support for the collaborative drawing of inferences might profit from the 

development of a natural language tutoring system (cf. Lane & VanLehn, 2005) which is able to recognize when 

a solution-relevant new piece of information is pooled or an inference is drawn, and can give appropriate 

feedback. Training interventions employing both reflected practice and adaptive tutoring might be profitable 

applied to knowledge co-construction in real-life groups (e.g. students engaging in collaborative learning, or 

interdisciplinary teams solving problems in organizations), in which individuals have to integrate their 

complementary expertise, viewpoints, or ideas in order to generate the knowledge necessary for solving a joint 

problem. 
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