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Abstract: Technology-mediated communication, such as teleconference and videoconference, 
has been found to affect group decision-making processes compared to face-to-face settings. 
Scientific peer review panels offer a site of authentic, collaborative decision making among 
expert scientists, yet no research has examined the impact of videoconferencing on such 
decision-making practices. We assigned real, de-identified grant applications submitted to the 
National Institutes of Health (NIH) to four panels of experienced NIH reviewers, one of which 
met via videoconference. The videoconference panel was slightly more efficient than the face-
to-face panels, but the outcomes of their decision making (i.e., the scores assigned to grant 
applications) did not differ. However, preliminary analyses suggest there are differences in the 
nature of the collaborative discussion among reviewers between the two meeting formats. We 
discuss implications for research into technology-mediated collaborative decision making, as 
well as for the scientific grant peer review process broadly. 

 
As research budgets tighten, funding agencies are seeking ways to reduce the costs of conducting grant peer 
review meetings (Bohannon, 2011), including the use of peer review panels conducted via teleconference and 
videoconference (Gallo, Carpenter, & Glisson, 2013). Decades of research (e.g., Bly, 1988; Driskell, Radtke, & 
Salas, 2003; O’Conaill, Whittaker, & Wilbur, 1993; Walther, 1997; Whittaker, 2003) investigating how the use 
of such technologies alters the ways in which people interact—particularly during problem-solving or decision-
making tasks—suggest that virtual teams may function categorically differently than in-person teams  (Andreev, 
Salomon, & Pliskin, 2010; Kiesler & Cummings, 2002; Kraut, Fussel, Brennan, & Siegel, 2002; McLeod, 1992; 
Straus & McGrath, 1994). However, there is not a consensus regarding whether technology-mediated 
communication is fundamentally different from in-person communication (Doherty-Sneddon, et al., 1997; 
Olson, Olson, & Meader, 1995). Given these discrepant findings, examining whether videoconferencing impacts 
the grant peer review process and whether it can serve as a viable alternative to traditional face-to-face peer 
review is of crucial importance, since grant peer review is the key mechanism by which precious research funds 
are allocated to scientists to conduct their research. This study stands to make an original contribution to our 
understanding of the mediating effect of technology not only on how expert scientists engage in collaborative 
decision making, but also on the outcomes of the scientific peer review process itself. 

Theoretical framework 
Technology-mediated communication (TMC), including the use of teleconferencing or videoconferencing, has 
been found to affect group decision making. For example, compared to face-to-face (FTF) settings, researchers 
have found the use of TMC to increase difficulty in achieving consensus (Sellen, 1995), in managing turn taking 
(Anderson et al., 1999; O’Conaill et al., 1993; Tang & Isaacs, 1993), and in establishing mutual understanding 
(Clark & Brennan, 1991; Thompson & Coovert, 2003). In particular, Cramton (2001) found that TMC 
negatively impacts the ability of groups to establish common ground during tasks in which team members 
possess unique information (i.e., when knowledge or expertise is distributed, as it is during grant peer review). 
This negative effect is further exacerbated when the task is more complex, involves a higher workload, and 
requires group interdependence—all of which are features of grant peer review.   

Given the time-consuming nature of peer review meetings, questions of efficiency tradeoffs are 
particularly acute. Although some researchers have found that computer-mediated meetings are shorter and 
more efficient than FTF meetings (e.g., Denstadli, Julsrud, & Hjorthol, 2012; O’Connaill et al., 1993; Tang & 
Isaacs, 1993), other scholars have found that TMC decreases task efficiency and increases the time to reach 
consensus (e.g., Doherty-Sneddon, et al., 1997; Straus & McGrath, 1994; Whittaker, 2003). Beyond mere 
efficiency, prior research suggests that TMC can reduce productivity and effectiveness in accomplishing tasks 
(Andreev et al., 2010; Kiesler & Cummings, 2002; Kraut et al., 2002; McLeod, 1992). Thus, it is an open 
empirical question as to whether TMC increases or decreases efficiency in peer review panel meetings, as well 
as whether it affects the outcomes of the decision-making process itself.  
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Much of the work examining the effect of TMC on group decision making has been done in lab 
settings (Anderson, McEwan, Bal, & Carletta, 2007; Whittaker, 2003), with “relatively little detailed empirical 
evidence on the impact of different forms of multimedia communication on patterns of communication in the 
workplace” (Anderson et al., 2007, p. 2560) and “few studies [that] have explicitly compared the way 
videoconferencing and face-to-face meetings are used in modern organizations” (Denstadli et al., 2012, p. 86). 
Only one study to date (Gallo et al., 2013) has investigated the role of TMC in peer review specifically; the 
authors found few differences between face-to-face and teleconference grant peer review except for a small 
difference in overall discussion time. Yet, no studies to date have examined the role of videoconferencing in 
peer review, despite the fact that it is a format increasingly used by many funding agencies (Bohannon, 2011). 
This study aims to fill this gap in knowledge by posing three questions that make a preliminary attempt to 
explore the role of TMC in grant peer review: (RQ1) Do FTF and VC peer review meetings differ in efficiency? 
(RQ2) Do FTF and VC meetings differ in their outcomes (i.e., the scores they assign to grant applications)? 
(RQ3) Do FTF and VC meetings differ in their collaborative scoring processes? 

Methods 
The research team recruited biomedical scientists with experience reviewing for the National Institutes of Health 
(NIH) to participate in one of four peer review panel meetings—three conducted in person (FTF), and one 
conducted via videoconference (VC). Figure 1 is an anonymized screenshot from video of (a) one of our FTF 
meetings and (b) our VC meeting. Reviewers evaluated de-identified applications previously reviewed by real 
panels within NIH’s National Cancer Institute between 2012 and 2015. We solicited Principal Investigators 
(PIs) using NIH’s public access database, RePORTER, to donate applications that were either funded or not 
funded on the first submission. Each panel had between eight and 12 reviewers who evaluated six applications 
apiece, with three reviewers assigned to a given application in each meeting. Based on the three reviewers’ 
preliminary scores, the top 50% of applications were discussed in a given meeting, with the bottom 50% triaged 
out from discussion (as is typical in NIH peer review), so that each panel discussed between eight and 11 
applications depending on the number of participating reviewers.  

Our meetings were designed to follow the norms and practices of actual NIH peer review in all aspects 
of study design, and all methodological decisions were made in consultation with staff from NIH’s Center for 
Scientific Review and with a retired Scientific Review Officer (SRO), who assisted with recruiting reviewers 
and chairpersons, assigning reviewers to applications, and overseeing each meeting. For a detailed description 
of the methods used to design the meetings, see Pier et al. (2017). 
 

 
(a)                                                                                (b) 

Figure 1. De-identified screenshots of one FTF meeting (a) and the VC meeting (b). 

To answer RQ1, we measured the amount of time spent discussing each grant application in each 
meeting, beginning at the moment the chairperson introduced the grant to be discussed, and ending when the 
chairperson introduced the subsequent grant to be discussed. To answer RQ2, we compared the panels’ final 
scores for each application. To answer RQ3, we examined the degree to which reviewers’ scores changed as a 
function of collaborative discussion.  

Results 
For RQ1, we found that on average, the videoconference meeting was the most efficient meeting in terms of 
average time spent per application (Table 1). Panelists in the VC meeting spent 2 minutes and 18 seconds less, 
per application, on average compared to the three FTF meetings. However, for RQ2, we found that the VC 
meeting did not perform much differently from the FTF meetings in terms of the scores they assigned to 
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applications (Table 2). At NIH, panel scores range from 10 (best) to 90 (worst) and constitute the average of all 
panelists’ scores following collaborative discussion. On average, the videoconference panel assigned similar 
scores to their pool of applications as the FTF panels (although the first FTF panel stands apart as slightly 
harsher overall, since the average score was higher, i.e., worse). Importantly, for RQ3, we found that reviewers 
in the VC panel changed their scores during the meeting as a function of collaborative discussion less frequently 
(no change 55% of the time) than the FTF panels on average (no change 37.5% of the time), and they worsened 
their scores less frequently (30% of the time) than the FTF panels on average (52.1% of the time). Therefore, 
although the scores themselves do not appear to differ between the formats overall, the patterns of score changes 
suggest there are differences in the nature of the collaboration in FTF versus VC panels.  
 
Table 1: Average time spent (minutes:seconds) discussing applications  

FTF 1  FTF 2 FTF 3 FTF Average    VC Total Average 
M = 14:52 
SD = 1:54 

M = 16:17 
SD = 6:07 

M = 17:18 
SD = 3:40 

M = 16:09 
SD = 4:15 

  M = 13:51 
  SD = 3:26 

M = 15:48 
SD = 3:59 

Note. FTF 1 = Face-to-Face Panel #1, and so forth. VC = Videoconference Panel.  
 
Table 2:  Average final panel scores in each meeting 

FTF 1 FTF 2 FTF 3   FTF Average   VC Total Average 
M  = 38.3 
SD = 10.1 

M  = 32.3 
SD = 5.5 

M  = 31.5 
SD = 8.7 

  M = 34.0 
  SD = 8.6 

M  = 31.6 
SD = 7.1 

M  = 33.4 
SD = 7.5 

 
Table 3: Number (and percentage) of times reviewers changed their scores during the meeting 

 FTF 1  FTF 2 FTF 3   FTF Average VC  Total Sum 
Improved score 2 (6.3%) 3 (9.7%) 5 (15.2%)   3.33 (10.4%) 3 (15.0%) 13 (11.2%) 
No change 7 (21.9%) 16 (51.6%) 13 (39.4%)   12.0 (37.5%) 11 (55.0%) 47 (40.5%) 
Worsened score 23 (71.9%) 12 (38.7%) 15 (45.5%)   16.67 (52.1%) 6 (30.0%) 56 (48.3%)  
Sum 32 (100%) 31 (100%) 33 (100%)   32 (100%) 22 (100%) 116 (100%) 

Discussion and conclusion 
We found that there was an efficiency gain for the videoconference peer review meeting over the three face-to-
face meetings, which aligns with prior research finding that TMC meetings are shorter and more efficient 
(Denstadli et al., 2012; O’Connaill et al., 1993; Tang & Isaacs, 1993). This may be due to less discussion time 
in VC formats stemming from fewer turns of talk, in part due to the heightened barrier to entry into conversation 
that videoconferencing introduces. Importantly, we found that the efficiency gain of the VC panel was not 
accompanied by a noticeable difference in the average final scores that the panels assigned to applications. 
Thus, despite the complexity of the task and the distributed nature of reviewers’ expertise, TMC may not hinder 
a group of expert scientists as they engage in grant peer review, echoing Gallo and colleagues’ (2013) finding 
regarding the use of teleconference peer review meetings (cf. Cramton, 2001). Utilizing videoconferencing to 
conduct peer review meetings may thus offer a reasonable solution to funding agencies’ tightening budgets.  

However, our preliminary investigations into the process by which reviewers arrive at the final scores 
suggest that there are some differences in the VC format necessitating further examination. We found that 
reviewers in the VC meeting changed their scores less frequently than reviewers in the FTF format, and that 
they worsened their scores less frequently than the FTF panels; this implies there may be differences in the 
collaboration among panelists in this format resulting in less frequent score change, and less score change of a 
critical nature. Our future work plans to examine how turn taking unfolds in each panel meeting, to quantify the 
number of unique contributors to each discussion, and to explore the decision-making strategies each panel 
employs to achieve consensus. 

This short paper offers descriptive insights into our expanding and evolving understanding of how 
technology-mediated communication affects collaborative decision making in various contexts. Given that this 
is an exploratory pilot study restricted to a single VC panel, it is limited in its generalizability beyond our 
sample. Furthermore, lack of random assignment of applications and of reviewers precludes any causal claims. 
Nevertheless, this work presents preliminary findings from our data that will guide our future research. Given 
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the importance of grant peer review for the enterprise of science as a whole, and that many funding agencies are 
increasingly conducting videoconference peer review meetings, understanding how the use of videoconference 
may change the process and outcomes of peer review is of paramount importance.  
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