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Voting with their Seats:  

Computer Laboratory Design and the Casual User 

Dirk H.R. Spennemann, John Atkinson and David Cornforth 

Abstract 

Student computer laboratories are provided by my most teaching institutions around the world however 

what is the most effective layout for such facilities? The log-in data files from computer laboratories at a 

regional university in Australia were analysed to determine whether there was a pattern in student seating. 

In particular it was investigated whether students and academic staff usage was affected by the layout of a 

computer laboratory and therefore a preference by students in where they were seated. It was found that 

the layout of the computer laboratories does not affect which computer layout that a student will use. 

Further it was found that academic staff prefer to use a computer laboratory designed along more 

traditional lecture room layout when working with first year students. This research will be valuable to 

institutions designing new computer laboratory facilities. 
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Introduction 

The typical model of teaching spaces within universities is that of lecture theatres, tutorial rooms, 

computer laboratories and libraries (Jamieson et al. 2000). The computer laboratories provide the students 

with access to computing applications and to online resources including the World Wide Web. Usually 

such laboratories are used for a variety of purposes including tutorial classes, where students are required 

to attend pre-arranged computer activities, and where students are able to access these resources for any 

academic activities that may be required to complete. Typically any tutorial classes will have a priority over 

individual student access to these computing facilities. These competing uses for the computer 

laboratories can mean that the layout design of such facilities may be compromised as the spatial 

requirements of the different cohorts can be quite different (Jamieson et al. 2000, Macey 1998)). For 

example, a tutorial class may require instruction with a teacher centred layout compared to a less 

structured layout for individual student centred activities (Jamieson et al. 2000). The needs and 

requirements of such users are quite different. However due to the financial limitations associated with 

providing customised computer facilities for students we typically find that computer laboratories are 

designed for multiple purpose uses (Jamieson et al. 2000). The use of computer laboratories as a learning 

centre resource rather than solely as a ‗facilitated classroom instruction‘ is a factor that needs to be 

considered in the design of such resources (Bills and Stanley 2001). 

The question that needs to be addressed is, what is the most effective layout for a computer laboratory in 

a teaching environment? This question could be considered in terms of tangible things such as the 

number of logins or the number of times different software applications are used in a particular 

laboratory. However, little research has been conducted into the most appropriate layout for a computer 

laboratory (Albertson and Selwood 1998, Bills and Stanley 2001). This paper will investigate the literature 

to ascertain the types of computer laboratory layouts that have been proposed by education institutions 

and then ascertain whether the actual computer laboratory layout affects where a student will sit. The 

findings from this research will be valuable to institutions designing new computer laboratory facilities. 

One of the more comprehensive reviews on the layout of computer laboratories has been carried out by 

Albertson and Selwood (1998) who researched the type of computer laboratories in New Zealand 

schools. This research developed a classification system to identify six different types of computer 



laboratories using three factors as the major determinants that affect their layout. These factors were 

based on tradition, teaching approach and cost although these factors could interact with one another to 

determine the final layout. Albertson and Selwood (1998) found that the most popular layout for a school 

computer laboratory in New Zealand is one where the computers are arranged around the perimeter of 

the room. When selecting a particular layout for a computer laboratory the suitability of the room to the 

learning-teaching process was the reason most commonly cited, including student centred, teacher 

centred and management centred issues. Interestingly one of the least popular layouts for a computer 

laboratory was one designed along the traditional classroom arrangement. Even though Albertson and 

Selwood (1998) only reported the findings of a survey from the 35 schools, and did not measure the 

effectiveness of the respective layouts, they acknowledged that financial factors can influence the design 

of the laboratory as can the ultimate use of the rooms. The financial factors were also mentioned as an 

important issue in computer laboratory layout by Sullivan and Patten 1996). However, in their study Bills 

and Stanley (2001) considered that the design of computer laboratories was more based on ‗what we felt 

was optimal‘.  

Other issues that need to be considered in the design of a learning environments is the type of learning 

that will be conducted in the facility. (Boud et al. 2003). The realisation that there are both informal and 

informal learning needs to be considered in the design of learning environments. Even though Boud et al. 

(2003) discuss learning in terms of professional development it is possible to extrapolate their comments 

to say that the design of a computing laboratory must acknowledge that people are involved in the 

learning exchange process. Furthermore, the use of an open design plan could encourage students to 

interact along the lines proposed through the social constructivist learning (Sheffield 2004). 

The approach taken at Monash University was to base computer laboratory design around the Bauhaus 

School of Design model. Such a design represents a radical shift from the more traditional teaching and 

learning environments found in tertiary institutions (Carbone et al. 2003). One of the aims of this model is 

to focus on an environment, which encourages learning in a cooperative and collaborative manner 

resulting in the development of a studio-model layout. Cooperative learning involves people working 

together on a task in such a way as to promote individual learning (Sheffield 2004) and as such the 

resulting laboratory design could include separate meeting areas as well as a main teaching area that is 

referred to as the studio (Carbone et al. 2002). The Bauhaus model is very similar to the Victorian 

University of Technology ―Rural‖ Campus (Jamieson et al. 2000) which incorporates eating, reading, 

discussing and researching areas into the IT learning environment. Carbone et al. (2003) identified four 

aspects that should be considered in constructing new learning environments, namely: the physically 

space, the teaching approach, the assessment method and the IT facilities provided. 

According to Jamieson et al. (2000) the users (students and teachers) of computer laboratories should be 

actively involved in the design of their teaching and learning environments. However this is made difficult 

when architects who may be involved in the design of new teaching and learning environments make 

critical assumptions based on what is currently available resulting in the reproduction of ―existing 

architectural-pedagogical paradigms‖ (Jamieson et al. 2000). 

The setting 

Established in 1989, Charles Sturt University is a multi-campus geographical disperses institution in New 

South Wales, Australia. It maintains campuses in Albury (with a satellite campus at Thurgoona), Bathurst, 

Dubbo, Wagga Wagga and Orange (as of 2005), with associated facilities in Goulburn and study centres 

in additional localities. The staff establishment comprises of 422 academic and 945 administrative staff 

(full-time equivalent). In 2003, the majority of a total enrolment of 38,365 students studied via distance 

education (71.8%) with another 10.1% studying bimodal (i.e. some of the subjects in distance education 

mode). On average, on-campus students are younger than distance education students, with little dif-



ference between the genders. However in Albury and Bathurst the gender balance is skewed towards 

females, while in Goulburn and Wagga Wagga males in the majority. 

Bathurst and Wagga Wagga are older established major campuses, developed from the former Mitchell 

Teacher‘s College (Bathurst) and the Wagga Wagga Agricultural College. Albury, on the other hand, is a 

more recent campus, developed in the 1980s and 1990s on a commercial block in the city. Demand for 

space on the Albury campus resulted in the development of a satellite green-fields campus at Thurgoona 

in 1999. During the time span covered by this study, June 2001 to June 2003, the student population of 

the Albury-Thurgoona campus continually expanded with the introduction of new courses. The vast 

majority of courses offered on this campus are undergraduate courses, with postgraduate courses being 

offered largely by distance education. 

Table 1. Gender and age breakdown of the on-campus CSU student population in 2003 (Spennemann 2004, mixed mode 

students added) 

  Percent Average Age (years) 

Campus Total Women Men Women Men 

Albury-Wodonga 1649 67.6 32.4 23.3 24.3 

Bathurst 3063 63.0 37.0 22.0 23.3 

Dubbo 363 79.1 20.9 26.1 29.7 

Goulburn 1562 32.7 67.3 26.3 27.2 

Wagga Wagga 3199 31.8 68.2 22.9 23.5 

Other 959 58.1 41.9 29.4 28.4 

      

Computer Laboratories at CSU 

In total 463 IBM machines and 99 Apple Macintosh computers were available for student use in 2003. 

These machines are scattered in computer laboratories, media centres and libraries throughout the 

university. Access to most of these machines is during business hours only (08:00 to 18:00/21:00), 

although a number of machines on each campus are made accessible 24 hours a day (Table 2). Typically 

access to the machines is unlimited, unless the laboratories are booked for scheduled teaching activities. 

Table 2. Student Access Computer Infrastructure (machines) 

 Business Hours Only 24-Hour Access 

 IBM Apple IBM Apple 

Albury 8 – 30 15 

Thurgoona 49 – 20 – 

Bathurst 191 45 21 7 

Wagga 96 16 48 16 

Total 344 61 119 38 

Information and Communications Technologies and Students at CSU 

Educators and managers of educational facilities must understand how students use the computer 

facilities and what barriers exist, if any, to their use. In a rapidly changing technological environment, only 

an in-depth understanding of the student usage of these facilities will ultimately allow university 

administrators to appropriately tailor their future designs. Charles Sturt University has been active in the 

investigation of student‘s use and perceptions of Information and Communications Technologies (ICT) 

in order to maximize the services it provides to the student body. Previous studies of computer use by 

Charles Sturt University students looked at questions of e-mail use (Spennemann 1997; Spennemann & 

Atkinson 2003); data management (Spennemann & Atkinson 2002b); use of web browsers and other 

programs (Spennemann & Atkinson 2002) as well as student‘s use of on-line discussion forums (Burr & 

Spennemann 2004). Other research looked at the presence of students on campus (Spennemann 2004) 

and effects on library use (Spennemann & Fry in press); at the establishment of the ICT infrastructure, 

such as e-box (Burr & Smith 2003a; Smith & Burr 2005a), the implications of mandatory internet access 



for all enrolled students (Smith & Burr 2005b) as well as issues of access equity between rural and urban 

areas (Burr & Smith 2003b). 

A series of related studies looked into the utilisation of computer laboratories by students concluding that 

the available laboratories are under-utilised for much of the year (Spennemann, Atkinson & Cornforth in 

press a) and that most of the actual use comes from a small group of high-end users (Spennemann, 

Atkinson & Cornforth 2005). In view of the low machine usage, innovative approaches have been 

developed to utilise the idle computing power (Atkinson, Cornforth & Spennemann 2005; Cornforth, 

Atkinson & Spennemann in press). 

Elsewhere the spatial patterning of student usage in various computer laboratories at three campuses of 

Charles Sturt University has been investigated with an eye on assessing whether the students exhibit 

aspects of territoriality in their choices of seats (Cornforth, Spennemann & Atkinson in press). This study 

is a logical extension of this work, assessing how students use the various designs of laboratories. 

Methodology 

The data for this research were collected to better understand the demands that student computer 

laboratories place on the Division of Information Technology (DIT), which is charged with providing IT 

infrastructure throughout the university. The data collection period ran from June 2001 to June 2003, 

spanning two (southern) autumn and two spring semesters, as well as the inter-semester periods and the 

mid-semester breaks. All individual log-ins in the computer laboratories were extracted from data log 

files, aggregated into numbers of log-ins per laboratory computer and broken down by major category (by 

week of the year, by day of the week, by hour). These aggregated data, which were stripped of any 

personal student information, were provided to the authors for research purposes by DIT. At the time of 

writing only the aggregated data were available, which resulted in some limitation in the type of analysis 

that could be carried out. 

Excluded from the initial data capture were log-in data for access to the Apple Macintosh laboratories. 

Even though Apple Computers make up about 20% of the total of 562 machines installed at the three 

main campuses, (Table 2), data on program usage show that only 1% of the demand for Microsoft 

Word/Excel/Powerpoint and only 2.7% of the demand for web browsers (Internet Explorer/Netscape) 

originates from Macintosh computers. In light of this small percentage, the omission of Macintosh 

laboratory data does not cause concern to the validity of this research, although it is acknowledged that 

these machines can still be used to provide specialist software, which is not available elsewhere 

(Cornforth, Spennemann & Atkinson in press). 

A spatial map was prepared for each computer laboratory by visually inspecting each room and speaking 

to IT support staff to ascertain whether the layout had changed during the study period. For each of the 

seventeen laboratories, a z-test was applied to identify PCs that were underused or overused, defined by a 

login count significant at the 99% level. The determination of each PC as underused, overused, or not 

significant at the 99% level was transferred to each map by shading the respective box which indicated 

the position of each PC. The resulting patterns were analysed to assess student seat selection as well as 

the resultant situational territorial seating behaviour as affected by external influences such as doors, 

windows, walls and security cameras. That research is presented elsewhere (Cornforth, Spennemann & 

Atkinson in press) and suggests that proximity to doors was the primary factor for student seat selection, 

mitigated by the need to avoid one‘s back facing the door opening. Moreover, labs that were closer to the 

main entrance to the building were more frequented than labs that were further away with the layout of 

the lab appearing to have no major influence on a student‘s choice to use it. Students clearly voted with 

their feet: the proximity of the labs to the building‘s entrance, and the proximity of the terminals to the 

door were the prime drivers in terminal selection. 



In this study we will examine the spatial patterning of student use of laboratories by comparing the 

different design / layout types of laboratories represented at Charles Sturt University. Table 3.  sets out 

the basic characteristics of the laboratories under discussion. 

 

Table 3. Characteristics of laboratories and laboratory usage (nº of logins) for 2001–2003. 
 Macintosh terminals shown in angular brackets but are excluded from log-in counts. 

      Number of logins 

Campus Lab Type Access Distance Terminals 2001 2002 2003 Total 

Albury Lab 1 Peninsula 24 hrs 2 16 14016 26978 14343 55337 

 Lab 2 Peninsula 24 hrs 1 16 17651 36295 23871 77817 

Thurgoona Lab 1 Peninsula work 1 2 20 3373 6515 2341 12229 

 Lab 2 Peninsula work 1 1 20 4470 8074 4212 16756 

 Lab 3 Peninsula 24 hrs diff building 19 [1] 2681 9303 6390 18374 

Wagga Rm 225 Lecture work 3 4 16 3884 6579 4948 15411 

 Rm 227 Lecture work 3 5 16 4777 8000 4907 17684 

 Rm 242 Island 24 hrs 3 16 7992 13335 8963 30290 

 Rm 243 Horseshoe 24 hrs 2 16 8403 16206 14612 39221 

 Rm 244 Island 24 hrs 1 16 13770 28229 21724 63723 

 Rm 259 Horseshoe work 3 6 16 3138 5282 4142 12562 

Bathurst 24hr lab Anchored Row 24 hrs diff floor 21 [7] 14177 28046 18637 60860 

 Rm 302 
Horseshoe work 2 1 12 [6] 10013 20027   

Peninsula work 2 1 18   12630 42670 

 Rm 305 Anchored Row work 2 3 20 3797 8045 5093 16935 

 Rm 306 Irregular work 2 2 16 5506 10998 5988 22492 

 Rm 309 Anchored Row work 2 2 12 2138 4473 2689 9300 

 Rm 312 Anchored Row work 2 3 21 2831 8169 3964 14964 

Legend: WORK 1: Mon-Fri 8:00–18:00; Sat 13:30–17:00.—WORK 2: Mon–Fri 9:00-22:00; Sat-Sun 10:00–16:00.—WORK 3: 
Mon–Fri 9:00–21:00; Sat 13:30–17:00. 

The statistical over- and under-use for each terminal/seat was calculated for each of the sample years for 

each laboratory/room. Because the calculated differential usage data are based on the relative proportions 

within each laboratory, factors such as differences in demand between the years and differential usage 

between the labs themselves in any given year do not influence the outcome of this analysis.  

The frequencies of over- or under utilisation of each terminal location/seat were collated for each of the 

five lab layouts described below. For each seat a percentage was calculated of occurrences in which that 

seat was statistically significantly over-used. Thus if a seat was statistically significantly over-used in every 

instance a value of 100 was returned, while a value of zero was computed if that seat was never over-used. 

Using these values maps were created for each of the lab lay-out designs showing which seats are 

significantly overused, and with which frequency. A similar set of plots was created for the statistically 

significantly under-used seats. These maps are shown in Figure 1. Seats coloured white (no shading) 

indicate no significant departure from the average usage. 

 



Design 1 : Peninsula Design (n=9/15) 
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Design 2: Island Design (n=6) 
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Design 3: Lecture Room Design (n=6) 
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Design 4: Anchored Row Design (n=6) 
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Design 5: Horseshoe Design (n=6) 
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Figure 1. Frequency of over and under utilisation of various laboratory designs (Figures in the cells show %) 

Room design and usage patterns 

There are five basic design types that are represented in Charles Sturt University‘s computer labs and that 

can be compared. The terminology has, in part been taken from Albertson and Selwood‘s (1998) paper: i) 

peninsular design; ii) island design; iii) traditional lecture-room design; iv) anchored rows design; and v) 

horseshoe shaped design. 

Peninsular design  

The peninsular design sees two rows of terminals along the long walls, with each user facing the wall, and 

a ‗peninsula‘ of a double row of computers jutting out from a side-wall (figure 1, design nº 1). The door is 

at the end of one of the long sides. This design is used in the computer labs on the Albury and 

Thurgoona campuses. 

The usage pattern for this design shows the terminals closest to the door having the highest frequency of 

statistically above average usage. The terminals that were used the most were those closest to the entrance 

to the lab although the terminal next to the door, with the user facing the door, shows a slightly lower 

usage. The further into the room, the less likely it is that the terminal will show a statistically higher usage. 

When considering the opposite situation, those terminals that are statistically under-utilised, it was 

expected that the image would be complementary. While the terminals the furthest away from the door 

are indeed under-utilised, with the terminal in the furthest corner being under-utilised in every single 



instance, the pattern is not an inverted image of the over-utilisation. The row of terminals on the opposite 

wall is also substantially under-utilised. Intriguingly, the two terminals at the very end of the peninsula 

also show evidence of under-utilisation, albeit low. 

Island design  

The island design has two rows of terminals along the long walls similar to the peninsula design, but a 

single row of terminals set up in the middle (figure 1, design nº 2). The door is at one of the small sides of 

the room. This design is used in two labs in Wagga Wagga. The terminals closest to the door show the 

highest frequency of statistically above average usage. The exception is the terminal directly next to the 

door with the user‘s back and the terminal screen exposed to passers by. The pattern of statistically 

under-utilised terminals is, following expectations, an inverted image of the over-utilisation. The further 

we move into the room, the less utilised the terminals become. Again the two terminals set in line of sight 

of the door (where the users‘ backs are exposed to the door) show the highest percentage of under-

utilisation, as does the penultimate terminal of the ‗island.‘ The latter can be interpreted as a function of 

the high utilisation of the terminal at the end of the island, suggesting that once that terminal was 

occupied, following users avoided the neighbouring terminal due to micro-territorial behaviour (see 

discussion of concepts in Cornforth, Spennemann & Atkinson in press). 

Traditional lecture-room design  

The traditional lecture-room design sees parallel rows of tables in the middle of a room, all facing the 

whiteboard (figure 1, design nº 3). This design is used in two labs in Wagga Wagga. As with the previous 

design models, the terminals closest to the door show the highest frequency of statistically above average 

usage, with three of the four terminals exhibiting over-utilisation in 100% of the cases. All other terminals 

are comparatively under-utilised. The pattern of statistically under-utilised terminals is, following 

expectations, an inverted image of the over-utilisation. However unlike the island design and the 

peninsular design, the difference between terminals near the door and all others is very pronounced.  

The alternating pattern in the under-utilisation of the front row (figure 1, design nº 3), suggests situational 

territorial behaviour where people avoid using a terminal next to one already occupied. Intriguing, 

however, is the considerable low and heavy under-utilisation of terminals in the front row? We need to be 

conscious of the fact that there are two different types of users in this type of computer laboratory: casual 

users (as is the case with the other laboratories) and users attending scheduled tutorials and classes. The 

principles of relative seating behaviour remain the same, however, with the exception of the front row(s) 

where in the scheduled teaching and classes situation the presence of the teacher as an authority figure 

(Benedict & Hoag 2004; Hendrick et al. 1974) acts as an influence. A substantial body of literature exists 

in the educational arena on the nature of seating arrangements in scheduled class and the relationship 

between low and high interaction seats both in a secondary school (cf. Pedersen 1994) and university 

setting (Brooks & Rebeta 1991). In general student performance is related to seating arrangements 

(Brooks & Rebeta 1991; Benedict & Hoag 2004), with better students tending to sit at the front of the 

room. In a study of the self-selected seating of participants of a public jeopardy game competition, 

Akimoto et al. (2000) found that performance expectations affected the desire to be noticed, which, in 

turn, affected the prominence of the seat chosen. Moreover, participants manipulated their prominence 

based on their own performance expectations in order to influence the impressions of others. 

Territoriality for a specific seat in a free seating teaching environment can establish itself rapidly, often 

after the second or third occasion in a lecture series (cf Guyot et al. 1980). 

Anchored rows design  

The anchored rows design is comprised of parallel rows of computer terminals all facing the same way, 

with the rows touching a small side-wall (figure 1, design nº 4). This design is used on the Bathurst 

campus. As with the previous design models, the terminals closest to the door show the highest frequency 

of statistically above average usage, with three terminals exhibiting over-utilisation in 100% of the cases. 

Terminals closest to the door, with the user‘s back facing the traffic on the corridor outside, once again 



show a lesser frequency of over-utilisation. The further we go into the room, the less likely it is that the 

terminal will show a statistically higher usage The pattern of statistically under-utilised terminals in the 

anchored rows design also follows expectations, being an inverted image of the over-utilisation. The 

terminals the furthest into the room are most under-utilised. Four terminals at the inside end of the rows 

(three in the first row and one in the second), where users sit with their backs exposed to the rest of the 

room, re the most underutilised. The fact that accessing these terminals is as cumbersome in the first row 

one as it is in the second—in each case the user has to walk inbetween users (or terminals)—the high 

under-utilisation of the front row is most likely due to the fact that people avoid seating with their backs 

exposed to other people of open spaces (see discussion). 

Horseshoe shaped design  

The horseshoe shaped design sees all computer terminals lined up around the periphery of a room, with 

all users facing a wall (figure 1, design nº 5). This design is used in two labs on the Wagga Wagga campus. 

The representation in figure 1 uses an amalgam of the two laboratories, which marginally differ in the 

number of machines set up with their backs to the door. The pattern of statistically significant over-

utilisation show that the seats closest to the door have the greatest frequency of over-utilisation, with 

those terminals furthest away from the door least likely to be highly used. The mapping of statistically 

under-utilised terminals shows that the terminal on the far wall, and in a direct line from the door, was 

consistently under-utilised. 
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Figure 2. Schematic laboratory layout and usage at Bathurst 

room 302. Symbols are the same as used in figure 1. Pattern 2003 

 



Effects of change in lay-out 

One of the most popular laboratories at Bathurst was refurbished during the study period (at the end of 

2002), and the layout was completely altered (figure 4). In 2001–02 all four walls of the room were lined 

with computers, with one side being reserved for Macintosh machines. This design was changed to a 

peninsula design in 2003. While the utilisation of the room in 2001-02 was diffuse, with two terminals 

statistically over-utilised (one close to the door and one central along a long wall), the new design saw a 

very clear preference for terminals close to the door. This allows us to look at the changed user behaviour 

in the same physical space. A comparison of the proportions of the usage of lab 302 for 2001, 2002 and 

2003 with that of other Bathurst labs shows that the change in layout did not affect the overall usage of 

the lab (Table 4). However, as with the removal of the Macintosh computers the number of PC machines 

was increased from 12 to 18, the average utilisation per machine declined. Any negative or positive effect 

caused by the change in layout should have been reflected in a decrease or increase of room utilisation 

however, as this did not occur. This suggests that room functionality prevails over other considerations. 

 

Table 4. Characteristics of laboratories and laboratory usage at the Bathurst Campus for 2001–2003 

  Total log-ins  Average log-ins per machine Change to 2001  

Lab Type 2001 2002 2003 Total 2001 2002 2003 2002 2003 

24hr lab 
Anchored 
Row 

14177 28046 18637 60860 675 668 887 -1.1 31.5 

Rm 302 
Horseshoe 10013 20027   834 834  0.0  

Peninsula   12630 42670   702  -15.9 

Rm 305 
Anchored 
Row 

3797 8045 5093 16935 190 201 255 5.9 34.1 

Rm 306 Irregular 5506 10998 5988 22492 344 344 374 -0.1 8.8 

Rm 309 
Anchored 
Row 

2138 4473 2689 9300 178 186 224 4.6 25.8 

Rm 312 
Anchored 
Row 

2831 8169 3964 14964 135 195 189 44.3 40.0 

Preferences for laboratory designs 

It can be posited that the preference for the type of laboratory should be reflective of students‘ working 

and learning/studying styles. However as was shown elsewhere (Cornforth, Spennemann & Atkinson in 

press) the distance to the computer laboratories from the entrance door to the laboratory complex seems 

to be of greater significance than the design of the laboratory. The usage of the laboratory complex at 

Wagga Wagga can serve as an example (from Cornforth, Spennemann & Atkinson in press). 

The statistics for the laboratories, each with the sixteen 

terminals, are shown in Table 5. Among the labs, Room 244 is the 

closest lab to the entrance door, followed by Room 243 with Room 242 

the furthest away, the usage rate drops continually with the first 

lab (Rm 244) having a 110% higher utilisation compared to the lab 

furthest away (Rm 242), while the second lab (Rm 243) still has a 

29% higher utilisation. Among the three labs that are open during 

(extended) working hours, the lab closer to the main entrance (Rm 

225) is the least likely to be under-utilisation rate than the lab 

further away (Rm 227). Not surprisingly, room 259, which is 

literally out of the way of the other labs, has by far the lowest 

utilisation rate (Table 5). If we consider the layout of the 

laboratories, however, the reason for the anomaly becomes clear 

(Figure 3). The enclosed internal courtyard forces students to 

navigate around it. Given the observation that the utilisation rate 



declines the further we go from the door, a student would first 

check room 224, then 243 and finally 242. All being unsatisfactory 

the student would head across past the court yard, first 

encountering lab room 227. Intriguingly, a spatial analysis of the 

seating pattern in rooms 225 and 227 has shown that the terminals 

closest to the door have the highest utilisation rate, with the 

exception of terminal nº 1 in lab 225—the terminal that is the 

furthest to walk in the circuit described above.  

 

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

 

Figure 3. Lay-out of the Wagga Wagga Computer Centre (Source: CSU website).  
The ‘Exit’ signs demarcate emergency exists only) 

 

Table 5. Characteristics of laboratories and laboratory usage at the Wagga Wagga Campus for 2001–2003. 

   Distanc

e 
from 

entrance 

Total log-ins  Average log-ins per machine Change to 2001 

Roo
m Type 

Acces
s 2001 2002 2003 2001 2002 2003 2002 2003 

225 Lecture work  4 3884 6579 4948 243 206 309 -15.3 27.4 

227 Lecture work  5 4777 8000 4907 299 250 307 -16.3 2.7 

242 Island 24 hrs 3 7992 13335 8963 500 417 560 -16.6 12.1 

243 Horsesho
e 

24 hrs 2 8403 16206 14612 
525 506 913 -3.6 73.9 

244 Island 24 hrs 1 13770 28229 21724 861 882 1358 2.5 57.8 

259 Horsesho
e 

work 6 3138 5282 4142 
196 165 259 -15.8 32.0 

Legend: Work= Mon–Fri 9:00–21:00; Sat 13:30–17:00. 

 

We have to be careful not to confuse the usage figures of the 24 hours laboratories with those 

laboratories which are open only for a shorter time. Based on the average log-ins per laboratory per 

opening hour, we note that the laboratory closest to the door continues to show the highest average use, 

followed by the two lecture-style rooms (nº 225, 227) on the other side of the enclosed courtyard. As 



some laboratories are used for formal classes as well as for casual use, while others are solely dedicate to 

casual use, we can assume that their enforced use might be responsible for this skewing. 

As far as casual usage is concerned, there is no preference for the type of design typically used by the 

casual users. There are vast differences in the absolute and average usage of the two island-stye 

laboratories (Rm 242 and 244) even though they are only 10m apart. Likewise there are substantial 

differences in the average usage of the horseshoe-style rooms (Rm 243 and 259), even though they are 

only about 30 meters apart. The influence of the formal lecture and tutorial usage can be gauged by the 

bookings lecturers made for the rooms (Table 6). 

Table 6. Average (theoretical) class log-ins per term at the Wagga Wagga Campus 

  Regular Booking Casual Bookings Total 

Lab Type 2001  2002  2003  2002  2001  2002  2001  2002 2003 Total 

Rm 225 Lecture 182 351 130 2 10 6 184 361 136 681 

Rm 227 Lecture 130 286 117 3 8 8 133 294 125 552 

Rm 242 Island 169 299 156  2 4 169 301 160 630 

Rm 243 
Horsesho
e 130 299 117  12 6 130 311 123 564 

Rm 244 Island 91 260 117 1 8 3 92 268 120 480 

Rm 259 
Horsesho
e 104 143 39 2 14 5 106 157 44 307 

The data set out in Table 6 are based on the number of discrete subjects taught in the laboratories per 

day, irrespective of the length of each laboratory session (ranging from one to four hours). To be 

comparable with the actual login data collected (Table 5), the data presented in Table 6 are based on a 

single 13-week teaching semester in 2001 and 2003, and two 13 week teaching semesters in 2002. The 

figures give the theoretical usage any given machine could have received in the labs, but does not take 

into account actual class size and attendance. The most popular laboratory for regular bookings was Rm 

225 followed by Rm 242 and Rm 243. The causal bookings do not change the pattern.  

A correlation between the causal usage of the laboratories (expressed in percent of all log-ins in labs 

under discussion for each year) with the bookings these labs received (also expressed in percent as above) 

allows us to assess whether there are systemic differences between the various design types (Figure 4). 

The six labs cluster out nicely, showing that the patterns are not annually fluctuating, but underlying. 

However, it becomes equally clear that the layout of the laboratory is less relevant than its location (as 

discussed earlier). The only exception is that the lecture-style rooms are somewhat preferred by teaching 

staff and less desired by the casual users.  
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Figure 4. Correlation between the casual usage and the booking of various laboratories in Wagga Wagga (see text) 

An examination based on the total number of hours that various laboratories are used for 

teaching/workshops refects the same pattern. Likewise, and examination of the subjects taught showed a 

negative preference for horseshoe type lay-outs for the 100 level (eg first-year) subjects with no real 

preference for any of the design types at the higher levels (Table 7).  

Table 7. Utilisation of laboratory types for teaching purposes 

 100 200 300 400+ 

Lecture 94 23 31 27 

Island 96 29 46 10 

Horseshoe 28 39 32 24 

Grand Total 218 91 109 61 

 

Discussion 

Given the observations made above, there are some underlying commonalities to student use of all 

designs. Terminals set up in a way that they were facing walls were statistically under-utilised in three of 

five laboratory designs (peninsula, lecture room and anchored row), as were terminals with other 

terminals or open spaces situated behind the users. In the island design (figure 1, design nº 3) this 

observation also holds true, albeit less pronounced. The high under-utilisation of the front row is a factor 

of spatial patterning fundamental to human behaviour. In non-authority situations people generally dislike 

seating arrangements where their backs face doors or open spaces used by people. This was found in 

studies looking at seating arrangements in the restaurant and entertainment environment (data in Kimes 

& Robson 2004), offices (Joiner 1976), and open spaces (Jonge 1968).  

The horseshoe lay-out (figure 1, design nº 5) creates a situation where all users face a wall and have their 

backs exposed to the rest of the room. The terminals that are closest to the door, but also ‗anchored‘ to a 



sidewall show the greatest frequency of over-utilisation, with utilisation gradually falling off with distance 

from the wall. Studies in the hospitality industry have shown that that in open space, restaurant patrons 

prefer to ‗anchor‘ themselves by sitting next to walls, pillars or indoor plant features (Robson 2002, 

Kimes & Robson 2004). Similar observations were made in the library environment where users prefer to 

sit further from the door and communication corridors (Fishman & Walitt 1972), preferably ‘anchored‘, 

i.e. with their sides and backs shielded (Cohen & Cohen 1979). 

This study shows that the design of the laboratory does not seem to make any difference for the casual 

user. The lecturing staff tended to prefer the more traditional lecture room layout to the island style 

layout, but this finding only applies to first year students.  

Implications for Computing Facility Managers 

The ideal layout from a management perspective is that one that shows the most even distribution of use 

of machines. Uneven use of computers across a laboratory may lead to some machines producing more 

faults, leading to replacement of the entire batch even when such faults are associated with a few 

computers. The implications of this are that resources provided at some expense to universities may be 

under used because of the design of the rooms in which they are situated. Furthermore, we suggest that 

studies to identify alternative layout arrangements could result in more even use of these facilities, which 

could in turn allow universities to provide smaller rooms, with reduced associated costs. It is clear from 

this research that the computer terminals closest to the door are more likely to be overused compared to 

those furthest to an entrance. This is particularly extreme in the case of the island design (figure 1, design 

nº 2).  

Further research needs to be conducted to determine whether these 

finding correspond to a higher number of breakdowns of these 

terminals closer to the door. Existing computer laboratories may be 

able to achieve greater life by rotation of machines. 
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