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Using a survey of higher education students (N = 2145), correlations between game play habits and the attainment of certain graduate skills or attributes (communication skill, adaptability and resourcefulness) are presented. Correlations between graduate attribute attainment and a range of demographic and educational factors, including age, gender, level of study and year of study, are also calculated. While it is shown that there is no significant relationship between existing game play habits and graduate attribute attainment, several broad observations are made. Students who do not play video games tended to score best, while those students who play games in a variety of modes (online and local cooperative play, team-based and other cooperative play) also scored better on measures of graduate attribute attainment. Assumptions about the development of graduate attributes over time are also challenged by the data presented here, which suggest there is little correlation between attribute attainment and years spent at university. The work suggests that, while video games may be used to develop graduate skills on campus, there is no strong correlation between existing game play habits and the attainment of certain transferable skills.
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Introduction

Evidence produced by a randomised experimental study, Barr (2017), suggests video games may, under certain conditions, be used to develop generic skills in a fun and engaging way. Gains were reported in students’ self-reported communication skill, resourcefulness and adaptability – skills commonly referred to as ‘graduate attributes’ (Hughes and Barrie 2010) – following an 8-week experiment, wherein students played an average of 2 h of specified video games per week under lab conditions. As Barrie (2006) has suggested, it is not generally agreed how best the attributes of our students may be developed at university. The study above pointed to one potential solution to this problem, especially where there is student resistance to the inclusion of specific skills development activities in the curriculum (O’Leary 2016) or students are faced with competing commitments such as part-time or voluntary work (Gbadamosi, Evans, Richardson, and Ridolfo 2015). As explored in Barr (2018), students involved in the experimental study were broadly positive about the idea of playing games on campus to develop their graduate attributes, suggesting that game-based skills development activities may be met with less significant resistance.

While it has been suggested that playing video games may improve communication skill (Griffiths 2003), there is little empirical evidence for the efficacy of game-based approaches to the development of such skills in higher education prior to Barr (2017). An inconclusive picture emerges from the literature on the effects of video game play on academic attainment, with some studies finding that improved performance is associated with video game play, and others finding the opposite to be true. For example, Posso (2016) found that playing online video games was positively correlated with students’ academic performance, while use of online social networks was seen to have the reverse effect. In a longitudinal study of the effects of Internet use and video game playing on children’s academic performance, Jackson et al. (2011) found that game play was negatively related to grade-point average (GPA), but only for children with initially average GPAs. Meanwhile, Anand (2007) also found that as video game usage increased, students’ GPA decreased.

However, while this work is not concerned with academic performance, as represented by GPAs, several authors have suggested that video games may help develop ‘21st century skills’, akin to the graduate attributes considered here. Romero, Usart, and Ott (2015), for example, highlight social skills, critical thinking, problem-solving and productivity as abilities that have been shown to be exercised by ‘serious games’: games developed for purposes other than pure entertainment but not necessarily, as Romero et al. note, to develop 21st century skills. More recently, Alonso-Díaz, Yuste-Tosina, and Mendo-Lázaro (2019) have suggested that playing video games, particularly role-playing games, promotes the acquisition of ‘key competencies for a globalised society’. And several studies have suggested that playing video games can provide perceptual, attentional and cognitive benefits to players (Green and Bavelier 2015) and help develop cognitive and non-cognitive abilities, including problem-solving, spatial skills and persistence (Shute, Ventura, and Ke, 2015). Indeed, the work described by Shute et al. also involves one of the games (Portal 2) used in the Barr (2017) experimental study that suggested playing games in a university lab can develop related attributes such as resourcefulness.

So, if games may be used to develop graduate attributes on campus, what is the relationship between students’ attribute attainment and their existing, extracurricular game play habits? Building on the 2017 experimental study and using the same previously validated instruments to measure certain attributes, a cross-sectional survey was conducted to collect demographic and gaming-related data from a sample of students (N = 2145) drawn from the student population of a single Scottish university. By surveying the game play habits of a broader student cohort, in conjunction with collecting scores on attribute-measuring instruments, it was possible to determine if there is any correlation between the existing game play habits and the self-reported graduate attribute attainment. It was also possible to assess if there is any correlation between the level of university study (undergraduate [UG], postgraduate taught [PGT], postgraduate research [PGR]) or year of study (first, second, third, etc.) and the attainment of these attributes.

Methods

In this study, four measures were used: two related to communication and one each related to resourcefulness and adaptability. It was thought important to use the same measures as those used in the previous experimental study to facilitate comparisons between results. The measures were originally selected on the basis that they addressed graduate attributes claimed to be developed by the host university, were straightforward to administer at scale, were suitable for use in a pre-/post-test design (as used in the previous experimental study) and were published with some indications of their validity.

Duran’s Communicative Adaptability Scale (CAS) (1983, 1992) is a self-report measure of communication ability. The scale has been used in several studies and produced Cronbach’s alpha coefficients between 0.74 and 0.84, indicating good reliability (Duran 1992). The communication competence that the Self-perceived Communication Competence Scale (SPCCS) is intended to measure is defined by the authors as ‘adequate ability to pass along or give information; the ability to make known by talking or writing’ (McCroskey and McCroskey 1988). Building on the work of Pulakos et al. (2000, 2002), Ployhart and Bliese (2006) suggest a self-report measure of adaptability based on their own Individual ADAPTability (I-ADAPT) theory, in which they define adaptability as an ‘individual difference construct that influences how a person interprets and responds to different situations’. The measure has been validated by means of a confirmatory factor analysis, and a construct validity study of the original 40-item measure ‘found strong support for convergent and discriminant validity’ (Ployhart and Bliese 2006). Zauszniewski, Lai, and Tithiphontumrong (2006) offer a 28-item Resourcefulness Scale, developed and validated in a two-phase study with chronically ill elderly patients. The authors found that the scale had acceptable internal consistency (Cronbach’s alpha = 0.85).

The survey also included additional questions derived from the university definitions of the three attributes being measured, based on the stated personal and transferable dimensions of each123. Each of these dimensions was arranged as a statement, and the participants were asked to indicate on a five-point Likert scale the extent to which they agreed or disagreed with the statement. For example, ‘I communicate clearly and confidently, and listen and negotiate effectively with others’. This provided an alternative means of measuring these attributes – incontrovertibly tied to the university’s conception of each – that may also be correlated with the measurements obtained via the instruments outlined above. The motivation for including these otherwise unvalidated measures was to determine if the university-defined graduate attributes were mapped to the validated instruments. For example, the instruments used to measure communication would be expected to correlate most closely with the university definitions of Effective Communicators. The measures based on university definitions are not used in any primary analysis; they serve only to provide confidence that the validated measures are appropriate.

In summary, 10 measures were used: four intended to measure communication (the previously validated CAS and SPCCS, plus two measures based on the university definition of Effective Communicators), three intended to measure adaptability (I-ADAPT-M plus two based on the university definition) and three to measure resourcefulness (the Resourcefulness Scale plus two based on the university definition).

The study population was drawn from students at the host university. Ideally, the study sample would have been selected at random from the study population (e.g.a random sample of all students at the institution) to ameliorate sampling errors (Coggon, Rose, and Barker 2013). In practice, since the study relied on volunteers, the study sample was, to some extent, self-selecting and therefore prone to bias. It is reasonable to assume, for example, that students with an active interest in video games are more likely to volunteer to take part in a study that concerns games. To address this potential bias, volunteers from each of these groups were recruited by means of advertisements that encouraged non-players to participate. Further, background data collected on each participant included a set of items that pertained to gaming habits in addition to the essential demographic information (age, gender, etc.) and that relating to their university studies (subject, year of study, etc.). These data allowed observations to be made about groups of participants with varying characteristics and exposure to video games.

Data were collected by means of an online survey that reproduced the attribute-measuring instruments and additional questions described above. Students across all levels at the host institution were recruited by email, and a prize draw for Amazon vouchers was offered as a means of incentivising respondents, including those for whom video games hold no appeal. In total, 2145 responses were collected via the online survey, accounting for 8.4% of the total student population at the host institution (University of Glasgow 2015).

Considering quantitative and qualitative data obtained in the previous experimental study, questions relating to preference for multiplayer and cooperative play were added to the survey. The survey, then, was designed a priori to determine:


	Is there a correlation between game play habits and self-reported communication, adaptability and resourcefulness scores? Specifically, are there correlations with:
a. Hours played per week (including non-players),

b. Preference for multiplayer gaming,

c. Preference for co-op gaming?



	Do students believe video games might help develop any useful skills or provide any valuable experience? And, if so, what skills or experience?



As noted by Anand (2007), however, demonstrating any causal relationship ‘remains difficult because of the complex nature of student life and academic performance’, noting that ‘video game usage may simply be a function of specific personality types and characteristics’. Such limitations are inherent in any study of similar cross-sectional design, including that described here, regardless of whether such limitations are made plain. Ethical approval for carrying out the survey was granted by the College of Arts Ethics Committee.

Description of survey respondents

A total of 72% of respondents indicated that they were pursuing an UG programme of study, with 15% on a taught PG programme and 14% pursuing a PGR degree (29% total PG population). The proportion of UG and PG respondents closely mirrors those figures for the university, which reports a 71% UG population and 29% PG population (University of Glasgow 2015); 59% of respondents were female and 40% of respondents were male, with <1% of respondents not identifying as female or male. This matches the 59% female population reported by the university for the relevant academic session (University of Glasgow 2016). In terms of these simple demographic data, then, the sample is remarkably representative of the university population. Participants’ year of study initially seems skewed towards first-year students, who account for 39% of responses. However, this is largely explained by the fact that most Master’s degrees are 1 year in duration, and, of course, a proportion of UG students will drop out of their studies after the first year. Compared with internal institutional data for the academic year in question, which reveals that 32% of students were enrolled in the first year of their programme, the figures are still not quite representative, but they are not as skewed as may initially appear to be the case. The mean age of respondents was 22.76, the median age was 21 and the age range was 16–65.

Around 63% of respondents stated that they play video games, while the majority of those who do play video games report that they do so for between 1 and 4 h per week. These figures are somewhat dissimilar to those released by GameTrack (GameTrack [ISFE/Ipsos Connect] 2016), which indicate that just 40% of the UK population played video games in Q1 2016, albeit for an average of 8.8 h per week. However, UKIE (the Association of UK Interactive Entertainment) also notes alternative figures produced by Newzoo, which suggest that 57% of the UK population plays games (‘The games industry in numbers | Ukie’ 2016).

The proportion of respondents who selected the option ‘I don’t play video games’ on subsequent questions varied slightly. For example, in answer to the question ‘What kind of games do you like to play?’, 35% of respondents stated they did not play video games, compared to the 37% of respondents who claimed they did not play games in the earlier question. In subsequent analysis, such contradictory responses are removed from game play totals and treated as an ‘unknown’ group.

Results and discussion

As described above, additional questions derived from the university definitions of the three attributes being measured were included in the survey. These related to the personal and transferable dimensions of each of the Effective Communicators, Adaptable, and Resourceful and Responsible attributes. Calculating correlations between the published measures and simple questions based directly on institutional definitions of the attributes under consideration allows a broad assessment of the relevance and applicability of the chosen measures to be made. Such assessments are instructive when considering the differences between results for the two communication measures, for example. To this end, Spearman’s rank correlation coefficient (Spearman’s rho) was calculated using R statistical software to determine the correlation between CAS and SPCCS scores and responses to the above attribute-based questions. It is notable that CAS correlated more strongly with scores on the attribute definition-based questions (transferable dimension, rho = 0.52; personal dimension, rho = 0.48) than those for the SPCCS measure (transferable dimension, rho = 0.48; personal dimension, rho = 0.33). Thus, the measure of communication skill that showed the greater post-test improvement for intervention group participants in the earlier experimental study is also that which correlates more closely with the university definitions of effective communication. The correlogram in Figure 1 summarises the degree of correlation between all measures. Variables were clustered based on their co-variance and are ordered based on this clustering (see Friendly 2002, for an explanation of the formula used by the R statistical package to calculate clustering).

Figure 1.Correlations between graduate attribute measures. Correlation coefficients are Spearman’s rank correlation coefficient. Variables were clustered based on their co-variance and are ordered based on this clustering.
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Perhaps the most striking observation that may be made about the correlogram is that all the correlations are positive, as the scores on any one attribute measure increase, so too do the scores on every other measure, to varying degrees. This overall relationship suggests that the graduate attributes measured here are all related or that they could be facets of the same phenomenon. Looking more closely, however, it is notable that the Resourcefulness Scale scores are generally those that correlate most weakly with all other scores, including measures based on the university definitions of this attribute. This is evidenced by the appearance of a lightly shaded (low correlation) cross that emerges from the intersection of the row and column depicting correlations with the Resourcefulness scores. As noted above, the plotting of the correlogram also attempts to group variables that are most closely related; that is, the order of variables along the axes is not random. It is apparent, then, that all four measures of communication are closely related, positioned here in a contiguous block (or cluster) at the top left of the correlogram. The dendrogram in Figure 2 illustrates this clustering more clearly.

Figure 2.Hierarchical clustering dendrogram. Horizontal distance on the tree represents distance of correlation between branches (based on correlation coefficients shown in figure above).
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Much like a family tree, the dendrogram illustrates the degree of relatedness between ‘family members’, which is expressed by the horizontal distance between elements. Elements may be grouped at any level in the hierarchy, but the level selected here (indicated by the dashed line) results in three distinct groups of measures. Communication measures fall into one group, and adaptability and resourcefulness measures fall largely within another, with the Resourcefulness Scale scores forming a distinct group of their own. There are some further subtleties – the personal dimension of the university’s Effective Communicators attribute is slightly more distantly related to the other communication measures, for example – but overall it is clear that a high degree of correlation exists between communication measures and that adaptability and resourcefulness, as defined by the university, are closely related. Furthermore, all three measures of adaptability are closely related, suggesting that I-ADAPT-M is a suitable instrument for measuring adaptability in this context. Correlations with the personal and transferable dimensions of the university definition are moderately strong (0.59 and 0.54, respectively). However, the Resourcefulness Scale does not correlate closely with the university definition, and these scores are something of an outlier if each attribute is thought of as a component of a larger notion of ‘graduateness’.

When asked ‘Do you think playing video games might help develop any useful skills or provide any valuable experience?’, nearly half of those surveyed (48%) responded in the affirmative. A large proportion (32%) of respondents weren’t sure if games could be helpful in this regard, while around 20% of those surveyed were certain that games could not develop useful skills or provide valuable experience.

Tables 1 and 2 summarise the categorical and continuous survey data, respectively, and treat contradictory data in the manner outlined above.





Table 1. Summary of categorical survey data.


	Variable
	
	n
	Resourcefulness
	p
	SPCCS
	p
	CAS
	p
	I-ADAPT-M
	p





	Gender (mean (sd))
	Female
	1271
	86.47 (15.80)
	<0.001
	75.42 (16.38)
	0.011
	108.04 (13.50)
	<0.001
	198.07 (22.79)
	0.003



	Male
	857
	82.19 (16.74)
	 
	74.46 (16.56)
	 
	105.89 (13.83)
	 
	200.26 (22.18)
	 



	Other
	17
	76.94 (17.94)
	 
	64.18 (14.25)
	 
	98.47 (13.62)
	 
	184.47 (27.64)
	 



	Level of study (mean (sd))
	Postgraduate Research
	287
	84.60 (17.92)
	0.08
	76.67 (16.02)
	0.022
	106.64 (13.33)
	0.311
	202.75 (22.70)
	0.001



	Postgraduate Taught
	303
	86.62 (13.97)
	 
	76.41 (16.48)
	 
	106.17 (12.47)
	 
	200.78 (19.99)
	 



	Undergraduate
	1555
	84.32 (16.44)
	 
	74.34 (16.51)
	 
	107.37 (13.97)
	 
	197.74 (23.02)
	 



	Year of study (mean (sd))
	1
	836
	84.72 (16.03)
	0.352
	74.69 (16.59)
	0.068
	106.32 (13.51)
	0.094
	198.87 (21.87)
	0.017



	2
	431
	84.77 (17.16)
	 
	73.72 (17.72)
	 
	106.76 (14.40)
	 
	196.65 (23.66)
	 



	3
	407
	85.15 (15.95)
	 
	74.58 (15.41)
	 
	107.79 (13.05)
	 
	198.60 (21.74)
	 



	4
	371
	83.44 (16.81)
	 
	76.48 (16.25)
	 
	107.82 (14.18)
	 
	200.27 (24.44)
	 



	5
	90
	87.37 (13.76)
	 
	77.86 (13.78)
	 
	109.23 (12.17)
	 
	202.26 (20.46)
	 



	6
	10
	80.60 (23.37)
	 
	81.17 (16.57)
	 
	113.50 (13.48)
	 
	216.60 (14.89)
	 



	Weekly game play (mean (sd))
	I don't play video games
	783
	86.14 (17.35)
	<0.001
	76.22 (17.14)
	0.003
	108.28 (13.95)
	0.01
	199.34 (22.36)
	0.754



	Less regular game play
	115
	86.15 (16.69)
	 
	73.59 (16.21)
	 
	106.80 (13.54)
	 
	197.97 (24.20)
	 



	Between 1 and 4 h
	725
	84.42 (14.88)
	 
	74.99 (15.18)
	 
	106.63 (13.36)
	 
	198.11 (23.16)
	 



	Between 4 and 8 h
	278
	84.79 (15.42)
	 
	74.70 (16.65)
	 
	107.19 (13.51)
	 
	199.89 (22.15)
	 



	More than 8 h
	239
	79.87 (17.28)
	 
	71.53 (17.51)
	 
	104.82 (13.89)
	 
	198.74 (22.01)
	 



	Multiplayer game play (mean (sd))
	No video games
	774
	86.01 (17.36)
	0.021
	76.14 (17.13)
	0.033
	108.26 (13.89)
	<0.001
	199.26 (22.40)
	0.04



	Single-player only
	465
	85.18 (14.95)
	 
	74.33 (15.31)
	 
	106.36 (13.09)
	 
	197.59 (22.99)
	 



	Local multiplayer
	183
	83.32 (14.51)
	 
	74.58 (15.78)
	 
	107.26 (12.65)
	 
	195.87 (23.41)
	 



	Online multiplayer
	433
	82.83 (16.01)
	 
	73.70 (15.36)
	 
	104.62 (14.36)
	 
	198.62 (21.98)
	 



	Local and online multiplayer
	243
	83.72 (17.08)
	 
	75.76 (17.26)
	 
	109.16 (13.45)
	 
	202.61 (22.69)
	 



	Unknown (contradictions)
	47
	85.30 (16.52)
	 
	69.98 (22.35)
	 
	106.96 (11.51)
	 
	198.28 (24.21)
	 



	Cooperative game play (mean (sd))
	No video games
	773
	85.88 (17.48)
	0.001
	76.64 (16.41)
	0.009
	108.25 (13.93)
	0.012
	199.22 (22.79)
	0.023



	No cooperative games
	767
	85.05 (14.72)
	 
	73.91 (16.04)
	 
	106.76 (12.94)
	 
	197.07 (22.41)
	 



	Team-based shooters
	222
	81.03 (17.04)
	 
	73.12 (15.49)
	 
	104.50 (15.00)
	 
	198.60 (24.92)
	 



	Other cooperative video games
	162
	84.85 (16.02)
	 
	74.52 (17.48)
	 
	107.60 (12.49)
	 
	200.36 (20.46)
	 



	Team-based shooters and other
	209
	82.48 (16.60)
	 
	75.05 (17.08)
	 
	106.50 (14.57)
	 
	203.08 (21.80)
	 



	Unknown (contradictions)
	12
	87.25 (14.68)
	 
	69.85 (28.60)
	 
	107.00 (13.02)
	 
	197.08 (17.73)
	 



	SPCCS, Self-perceived Communication Competence Scale; CAS, Communicative Adaptability Scale; I-ADAPT, Individual ADAPTability.









Table 2. Summary of continuous survey data.


	Variable
	Resourcefulness
	P
	SPCCS
	P
	CAS
	p
	I-ADAPT-M
	p





	Age (correlation coefficient)
	0.0258
	0.232
	0.1232
	<0.001
	−0.0222
	0.305
	0.1551
	<0.001



	Year of study (correlation coefficient)
	−0.0004
	0.987
	0.0414
	0.055
	0.0584
	0.007
	0.0357
	0.099



	Correlation coefficients are Spearman’s rank correlation coefficient.
 SPCCS, Self-perceived Communication Competence Scale; CAS, Communicative Adaptability Scale; I-ADAPT, Individual ADAPTability.





Results by gender

Female students (N = 1271) scored slightly higher than male students (N = 857) across three of the four measures, with male students recording a somewhat higher score on the I-ADAPT measure. However, for students who did not identify as male or female, scores were consistently lower than those for other genders. This pronounced difference has resulted in very significant p-values for the difference between genders, but the absolute number of students in this category (N = 17) represents less than 1% of the total cohort. Figure 3 clearly illustrates these relative scores (in all but I-ADAPT-M, there is a clear downward trend in median scores from female, to male, to other) but the insufficient number of data points for the other (non-binary) category is also highlighted by the truncated shape of the violin plots.

Figure 3.Distribution of graduate attribute scores by gender. Scatter plots show individual students plotted as points and arranged to show overall distribution. Box plots show range, interquartile range and median.
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Results by level of study

Graduate attribute scores do not vary consistently across levels of study. Only the I-ADAPT-M and SPCCS scores demonstrate the expected pattern, with scores increasing from UG, to PGT, to PGR students. Looking at measures of communication, CAS scores somewhat contradict those for SPCCS, with UG students scoring best, but the difference across all three levels is slight and not significant (p = 0.311). Taught PG students scored best on the Resourcefulness Scale, although the differences here are not highly significant (p = 0.08). Therefore, it may be observed that the most significant differences between levels of study are those that conform to the expected upward trend from UG to PGR.

Results by year of study

As year of study may also be viewed as a continuous variable, at least theoretically, these data are analysed in terms of correlation (see Table 2). These analyses revealed that the apparently negative correlation between the year of study and resourcefulness is so weak (Spearman’s rank correlation coefficient = −0.0004) and statistically insignificant (p = 0.987) that it is meaningless. The positive correlations between the year of study and the other three measures are statistically significant in all cases, suggesting that adaptability and communication skill improve over time at university, but the correlation is extremely weak. However, there is reason to examine the UGs as a distinct cohort because of the variable nature of PG study (see below).

It is notable that there is not a strong correlation between years spent at university and the attainment of graduate skills. While this does not demonstrate that higher education is failing to develop these skills, as implied in the somewhat controversial work, entitled Academically Adrift, by Arum and Roksa (2011), this finding suggests that we should not take such development for granted.

Results by form of multiplayer

This question asked whether respondents played multiplayer games, or if they played only single player games. If the former, they were asked if they played local multiplayer (playing with others in the same room) or online multiplayer (playing with others over the Internet), or both. For two of the four measures (Resourcefulness and the SPCCS communication measure), respondents who do not play video games scored best. On the other two measures (I-ADAPT-M and the CAS measure of communication), those who played both local and online multiplayer scored more highly.

It becomes apparent here that there is no significant relationship between the existing game play habits and graduate attribute scores, supporting the idea that the significantly improved scores recorded for participants in the previous experimental study were the result of a combination of factors. It seems plausible that being adept at both online and face-to-face interaction would be beneficial, and it is perhaps not surprising that scores for adaptability and communicative adaptability were positively correlated with playing both online and local multiplayer. However, given the one-time, cross-sectional nature of the survey, it is not possible to say that there is a causal relationship between multiplayer gaming and these scores. This must also be borne in mind when considering the generally higher scores for non-players, but it is notable that these relatively high scores may be observed for non-players across all three gaming-related items (multiplayer, cooperative play and hours played per week) – in general, non-players score more highly than players.

Results by form of cooperative play

This question asked whether respondents played cooperative games. If so, they were asked if they played cooperative or team-based shooters, of the sort played in the experimental study (e.g. Team Fortress 2); or if they played other games in cooperative mode (e.g. Portal 2); or both. There is no consistent pattern in how these responses relate to attribute scores, but some observations may be made. Non-players continue to score relatively well in these measures; however, the violin plots for adaptability (I-ADAPT-M) and communication (CAS and SPCCS) exhibit a slight U-shape in the distribution of median scores across categories, with non-players on the left and those players who engage in both types of cooperative play on the right. This suggests that those players who play a more diverse set of games may be more adaptable than those who play, for example, only team-based shooters. The relationship is most pronounced in scores for adaptability where both the mean and the median scores are higher for players in this category than for non-players.

Results by hours played per week

While non-players again score well here, the most striking feature of these data is that those who play video games for more than 8 h per week score worst across all measures, except for adaptability, where there is no significant difference in mean scores across categories (p = 0.754). Thus, moderate and non-players score better than ‘excessive’ players do.

Results by player versus non-player

Based on the observation that non-players appeared to score better across most measures, data were collapsed into two categories, player and non-player, to reflect respondents’ game playing status. Summary survey data for these two categories are provided in Table 3. The table data shows that non-players are disproportionately female (83%, against 59% for the overall cohort). It also highlights that players score less well on all measures of graduate attribute: this difference is real, as indicated by most of the associated p-values but is very small when absolute scores are compared to the standard deviation for each measure. For example, there is a difference of 1.88 between players and non-players for the CAS measure of communication, but the standard deviation in absolute scores for players and non-players is 13.49 and 13.85, respectively.





Table 3. Summary of survey data by player versus non-player.


	Variable
	Non-players
	Players
	p





	N
	753
	1351
	 



	Gender (%)
	<0.001
	 
	 



	 Female
	624 (82.9)
	617 (45.7)
	 



	 Male
	124 (16.5)
	723 (53.5)
	 



	 Other
	5 (0.7)
	11 (0.8)
	 



	Level of study (%)
	0.011
	 
	 



	 Postgraduate Research
	117 (15.5)
	165 (12.2)
	 



	 Postgraduate Taught
	119 (15.8)
	176 (13.0)
	 



	 Undergraduate
	517 (68.7)
	1010 (74.8)
	 



	Multiplayer (%)
	<0.001
	 
	 



	 No video games
	753 (100.0)
	0 (0.0)
	 



	 Single-player only
	0 (0.0)
	457 (33.8)
	 



	 Local multiplayer
	0 (0.0)
	181 (13.4)
	 



	 Online multiplayer
	0 (0.0)
	430 (31.8)
	 



	 Local and online multiplayer
	0 (0.0)
	243 (18.0)
	 



	 Unknown
	0 (0.0)
	40 (3.0)
	 



	Games useful (%)
	<0.001
	 
	 



	 Don't know
	326 (43.9)
	336 (25.2)
	 



	 No
	241 (32.5)
	165 (12.4)
	 



	 Yes
	175 (23.6)
	830 (62.4)
	 



	Weekly game play (%)
	N/A
	 
	 



	 I don't play video games
	748 (100.0)
	0 (0.0)
	 



	 Less regular gaming
	0 (0.0)
	115 (8.5)
	 



	 Between 1 and 4 h
	0 (0.0)
	719 (53.2)
	 



	 Between 4 and 8 h
	0 (0.0)
	278 (20.6)
	 



	 More than 8 h
	0 (0.0)
	239 (17.7)
	 



	Cooperative play (%)
	<0.001
	 
	 



	 No video games
	753 (100.0)
	0 (0.0)
	 



	 No cooperative games
	0 (0.0)
	748 (55.4)
	 



	 Team-based shooters
	0 (0.0)
	221 (16.4)
	 



	 Other cooperative video games
	0 (0.0)
	161 (11.9)
	 



	 Team-based shooters and other
	0 (0.0)
	209 (15.5)
	 



	 Unknown
	0 (0.0)
	12 (0.9)
	 



	Year of study (mean (sd))
	2.33 (1.30)
	2.28 (1.27)
	0.457



	Age (mean (sd))
	23.45 (6.55)
	22.37 (5.32)
	<0.001



	Attribute measures (mean (sd))
	 
	 
	 



	 CAS
	108.37 (13.85)
	106.49 (13.49)
	0.002



	 SPCCS
	76.56 (16.46)
	74.19 (16.06)
	0.001



	 Effective Communicators (transferable dimension)
	3.93 (0.87)
	3.83 (0.86)
	0.007



	 Effective Communicators (personal dimension)
	4.00 (0.95)
	3.92 (0.94)
	0.066



	 Resourcefulness Scale
	85.93 (17.44)
	83.93 (15.64)
	0.007



	 Resourceful and Responsible (transferable dimension)
	4.05 (0.85)
	3.90 (0.86)
	<0.001



	 Resourceful and Responsible (personal dimension)
	4.21 (0.84)
	4.02 (0.87)
	<0.001



	 I-ADAPT-M
	199.35 (22.61)
	198.66 (22.69)
	0.506



	 Adaptable (transferable dimension)
	3.92 (0.86)
	3.86 (0.86)
	0.161



	 Adaptable (personal dimension)
	3.88 (0.83)
	3.85 (0.84)
	0.469



	SPCCS, Self-perceived Communication Competence Scale; CAS, Communicative Adaptability Scale; I-ADAPT, Individual ADAPTability.





The four main attribute measures are visualised as a set of violin plots, shown in Figure 4. These plots highlight the small but observable difference between the two groups on measures of communication (CAS and SPCCS) and resourcefulness. As suggested by the more granular plots, however, adaptability (I-ADAPT-M) is largely unrelated to game play.

Figure 4.Distribution of graduate attribute scores by player versus non-player. Scatter plots show individuals plotted as points and arranged to show overall distribution. Box plots show range, interquartile range and median.
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Player versus non-player results disaggregated by gender

To allow an assessment to be made if the association between game playing status and attribute scores are independent of gender, Figure 5 shows attribute scores disaggregated by both game playing status and gender. This highlights that the largest gender effect is observed for ‘other’ (non-binary) scores and that male and female scores are similar within each strata of game playing status.

Figure 5.Distribution of graduate attribute scores by player versus non-player, disaggregated by gender. Scatter plots show individuals plotted as points and arranged to show overall distribution. Box plots show range, interquartile range and median.

[image: RLT-28-2326-F5.jpg]

Results by age

It might be expected that the attributes measured here would generally increase with age, as a proxy for experience. The graphs below show that this is not necessarily the case, with Resourcefulness Scale and CAS communication scores remaining flat when plotted against age, while the other communication measure (SPCCS) and I-ADAPT-M show clear increases with age, as depicted by the line of best fit. However, caution must be exercised when interpreting such increases, or the absence thereof, as the median age for the study was 21: there is little data for older students, and small variations at the upper end of the age range may therefore skew the line of best fit.

As continuous variables, it is more appropriate to examine these data in terms of correlation, as shown in Table 2. The Spearman’s rank correlation coefficient for the two most positive correlations, SPCCS and I-ADAPT-M, is 0.12 and 0.16, respectively, with p-values of <0.001. This indicates a highly significant but very small positive correlation between age and these attribute measures. Correlation coefficients for the other two measures are negligible (0.0258 for the Resourcefulness Scale and −0.0222 for CAS), which confirms the above observation that there is no obvious relationship between these measures and age, bearing in mind the limitations imposed by a relative lack of data at the upper end of the age range.

Results by college

The host university comprised of 52 subject areas, arranged into four colleges (Arts, Medical, Veterinary & Life Sciences, Science & Engineering, and Social Sciences). Examining 52 categories of study is too broad an approach to be useful, so subjects were mapped to their respective college for analysis. An ‘Other’ category was created to accommodate the 4.2% of respondents who stated they were not studying any of the subjects offered by the university.

Mean absolute scores for all measures across all four colleges are shown in Table 4. Differences in graduate attribute scores are not pronounced at college level. Despite the logical grouping that a college might imply, there are, in reality, large differences in attribute attainment at subject level. For example, within the College of Arts, which boasts the highest mean CAS score for communication (108.69, SD = 4.52), the Translation Studies subject area has a mean CAS score of 100.2 (SD = 15.09) while French has a mean CAS score of 118.76 (SD = 10.08).





Table 4. Mean absolute scores for all graduate attribute measures across all four colleges.


	College
	CAS (mean (sd))
	SPCCS (mean (sd))
	Resourcefulness (mean (sd))
	I-ADAPT-M (mean (sd))





	Arts
	108.69 (4.52)
	74.7 (4.93)
	85.18 (3.45)
	196.29 (7.6)



	Medical, Veterinary and Life Sciences
	108.31 (2.48)
	77.65 (3.81)
	85.06 (5.95)
	203.75 (6.92)



	Science and Engineering
	105.05 (2.4)
	73.98 (2.96)
	83.1 (2.58)
	196.07 (3.25)



	Social Sciences
	106.35 (1.89)
	76.46 (3.42)
	84.61 (3.49)
	197.95 (6.86)



	SPCCS, Self-perceived Communication Competence Scale; CAS, Communicative Adaptability Scale; I-ADAPT, Individual ADAPTability.





At subject level, some general observations may be made. For example, language-based subjects generally score well on communication. Table 5 shows the 10 highest CAS scores by subject. Not only is the table entirely populated by the colleges of Arts and Medical, Veterinary and Life Sciences, it is dominated by subjects that involve the study of language, with five of the 10 falling into this category.





Table 5. Ten highest Communicative Adaptability Scale (CAS) scores by subject, ordered by mean CAS score.


	Subject
	College
	CAS (mean(sd))





	French
	Arts
	108.21 (13.61)



	Hispanic Studies (including: Spanish)
	Arts
	107.49 (0)



	Scottish Literature
	Arts
	104.06 (13.23)



	Dentistry, Dental School
	Medical, Veterinary and Life Sciences
	109.46 (14.25)



	English Language and Linguistics
	Arts
	108.5 (9.51)



	Medicine
	Medical, Veterinary and Life Sciences
	106.42 (14.24)



	Celtic and Gaelic
	Arts
	111.43 (10.36)



	German
	Arts
	107.99 (12.61)



	Health and Well-being
	Medical, Veterinary and Life Sciences
	107.65 (14.46)



	Theatre, Film and Television Studies [including: Cultural Policy, Drama, Dramaturgy, Journalism, Media Management, Performance Studies, Playwriting]
	Arts
	103.74 (12.79)



	CAS, Communicative Adaptability Scale.





Undergraduates only

As noted above, the inclusion of PG students in analyses may introduce a degree of undesirable variability, not least because PGs may be at university for as short a period as 1 year or as long as 6 years, and they may come to the institution from a range of backgrounds. Therefore, focusing on the typical 4-year UG degree, over which graduate attributes are said to develop, might provide more useful insight. Table 6 summarises categorical variable data for UGs only. Table 7 shows the relevant continuous variable, year of study.





Table 6. Summary of categorical survey data (undergraduates only).


	Variable
	
	n
	Resourcefulness
	p
	SPCCS
	p
	CAS
	p
	I-ADAPT-M
	p





	Weekly game play (mean (sd))
	No video games
	508
	85.51 (17.08)
	<0.001
	75.61 (17.25)
	0.012
	108.68 (13.84)
	0.003
	197.86 (22.78)
	0.882
	 
	 



	Moderate (up to 8 h per week)
	761
	84.28 (15.83)
	 
	73.95 (15.78)
	 
	106.84 (13.96)
	 
	197.24 (23.60)



	High (less than 8 h per week)
	174
	79.14 (17.00)
	 
	71.42 (16.98)
	 
	104.75 (14.56)
	 
	197.84 (21.87)



	Multiplayer game play (mean(sd))
	No video games
	503
	85.44 (17.09)
	0.019
	75.62 (17.24)
	0.033
	108.72 (13.75)
	0.012
	197.74 (22.82)
	0.123



	Single-player only
	309
	84.65 (15.72)
	 
	72.59 (15.57)
	 
	106.14 (14.10)
	 
	195.23 (24.04)
	 



	Multiplayer
	631
	82.75 (16.38)
	 
	73.92 (16.27)
	 
	106.59 (14.17)
	 
	198.49 (22.81)
	 



	Cooperative game play (mean (sd))
	No video games
	500
	85.24 (17.32)
	0.016
	75.86 (17.01)
	0.024
	108.59 (13.98)
	0.019
	197.70 (23.38)
	0.007



	Non-cooperative
	511
	84.53 (15.33)
	 
	73.41 (15.47)
	 
	106.91 (13.68)
	 
	195.28 (23.14)
	 



	Cooperative
	432
	82.24 (16.81)
	 
	73.32 (16.97)
	 
	106.07 (14.43)
	 
	199.99 (22.51)
	 



	SPCCS, Self-perceived Communication Competence Scale; CAS, Communicative Adaptability Scale; I-ADAPT, Individual ADAPTability.









Table 7. Summary of continuous survey data (undergraduates only).


	Variable
	Resourcefulness
	p
	SPCCS
	p
	CAS
	p
	IADAPTM
	p





	Year of study (correlation coefficient)
	0.010
	0.693
	0.065
	0.013
	0.041
	0.115
	0.062
	0.016



	Correlation coefficients are Spearman’s rank correlation coefficient.
 SPCCS, Self-perceived Communication Competence Scale; CAS, Communicative Adaptability Scale; I-ADAPT, Individual ADAPTability.





Drilling down to UG level does not reveal any more striking relationships. The violin plots shown in Figure 6 again indicate that non-players tend to score best on graduate attribute measures. However, a U-shape may be observed on several of the plots for multiplayer, indicating that playing multiplayer games is more positively associated with communication and adaptability than single player games. Cooperative play is only better than non-cooperative play on SPCCS and I-ADAPT-M scores, although cooperative play is associated with higher scores on adaptability than non-play. ‘High’ weekly game play of greater than 8 h per week is associated with the lowest scores on all four measures, while ‘moderate’ play (up to 8 h per week) shows a weaker negative correlation.

Figure 6.Distribution of undergraduate scores on graduate attribute measures by multiplayer play, where ‘non-multiplayer’ represents those respondents who do not play multiplayer games and ‘multiplayer’ combines both local and online multiplayer. Scatter plots show individuals plotted as points and arranged to show overall distribution. Box plots show range, interquartile range and median.
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Correlations between the year of study and resourcefulness and the two communication measures are marginally more positive, but adaptability is slightly less so. Only the correlations between UG year of study and the SPCCS and I-ADAPT-M measures might be considered significant (p < 0.05). Furthermore, collapsing multiplayer and cooperative play data into broader categories (e.g. both types of multiplayer are treated as one) has little or no effect on the outcome. This brief analysis of UG data, therefore, does not indicate a strong correlation between video game play and graduate attribute attainment.

That players who do not play video games generally fare better on attribute measures than those who do is important to consider, not least because the experimental study described in Barr (2017) showed that, under certain conditions, playing games can have a positive effect. It is worth remembering, however, that the direction of causality is by no means evident in these data: there is no evidence that students playing video games on their own time depresses attribute scores.

Conclusion

This work has provided insight into the relationship between video game play habits and graduate attribute attainment, as well as the attainment of graduate attributes more widely. While non-players generally score best across measures of graduate attributes, those students who play games in a variety of modes (local and online multiplayer; cooperative and team-based) also tend to score highly and are shown here to score more highly than non-players in terms of adaptability. Players with a narrower repertoire of preferred play modes fare less well, and those who play video games most frequently (more than 8 h per week) score worst. The difference in graduate attribute attainment scores between players and non-players, when considered as two homogeneous groups, is small in terms of significance but is real: non-players generally score better on these graduate attribute measures.

However, a cross-sectional study of this nature cannot show causality, and any causal link between personal game play habits and graduate attribute attainment should not be implied. There is a weak and somewhat complex relationship between game play habits and graduate attribute attainment, but it is not possible to say, for example, that playing more than 8 h of video games per week has a detrimental effect on graduate attributes. Certainly, playing video games under normal conditions does not appear to have a positive effect on graduate attribute attainment. The picture is complicated by indications that the mode of play – and variety of modes in which players elect to engage – may be important.

At a more granular level, the work has revealed some interesting possible avenues for further investigation. For example, self-perceived communication competence and adaptability appear to improve slightly with age, but there is no general improvement in resourcefulness or communicative adaptability in older students. This somewhat counter-intuitive finding bears further investigation: do not all such graduate attributes improve with increased life experience? More intuitive was the finding that attribute scores broadly increased with the level of study, from UG to PGR, but this increase was not consistent. When considered separately, the UG data, which perhaps captures the most consistent picture of progression through university, did not reveal a strong correlation between video game play and graduate attribute attainment. More notable is the generally positive correlation between all the measured attributes, which suggests that there may be some underlying phenomena that underpin all of these graduate attributes, whether this is ‘critical evaluative experience’ (Nicol 2010) or some more nebulous notion of ‘graduateness’ (Coetzee 2014). While exploring such concerns was not central to this work, it is also notable that the correlation between the year of study and attribute attainment is so weak, implying that attending university does not necessarily develop students in the manner we expect. If the measures used here – despite their published validity – are not capable of detecting the gains in attribute attainment that universities claim to encourage, then, at the very least, we must identify measures that do. Otherwise, it is difficult for universities to make any claims about the attainment of graduate attributes in higher education.

Finally, the effects of gender on graduate attribute attainment should also be considered, and further work on the relationship between graduate attribute attainment and subject of study might be undertaken. For example, are language-based subjects really associated with better communication skill? This makes intuitive sense, but, again, it is not possible, based on the data presented here, to determine causation – better communicators may simply excel in the study of languages and thus choose to study one or more languages at university, rather than the experience of studying languages at university enhancing communication skill.

If the results of the previous experimental study challenged assumptions about the role video games might play in higher education, perhaps the data presented here might cause us to consider more carefully our assumptions about the development of graduate attributes in higher education. Certainly, the picture revealed here is far from straightforward.
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Footnotes

1Effective Communicators attribute definition, [URL removed], accessed 7 July 2019

2Adaptability attribute definition, [URL removed], accessed 7 July 2019

3Resourcefulness attribute definition, [URL removed], accessed 7 July 2019
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