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Point of Sale (POS) systems seek to support cashiers with their tasks when selling items to 
consumers. The consumer perspective is clear: convenience store shopping needs to be a quick, 
hassle-free experience and the queues have to be short. The varied background and limited 
training of the cashiers, along with the efficiency demands, creates a challenge for the usability of 
POS systems.

User-centered design aims to help the product development process to create products that 
increase user satisfaction. This is done by taking the needs of the customers into account already 
in the early stages of product development, with ongoing participation of the end users throughout 
the development process. The aim of this study was twofold: to build a work model of the cashier 
workflow in a typical retail store, and to find practical insights into improving the usability of Aidata 
Solution Finland's (Aldata) POS software. The usability analysis method used in the study is 
Contextual Design, with focus on the Contextual Inquiry and the subsequent Work Modeling.

The empirical part of the study consisted of visits into ten Finnish grocery and specialty stores 
during winter 2006-2007. The stores were visited at opening times, during the day and at closing 
times to interview cashiers and observe the cashier work as they performed their daily tasks.

As a result, a number of work models were created to improve the understanding of tasks that are 
performed by the cashiers as part of their work. By comparison of these models into the models 
imposed by the current software offering, improvement areas were identified.

The most significant improvement areas identified were within the tasks that were not used on a 
daily basis but need to be handled in a quick manner when encountered. The work sequence 
imposed by the software did not always conform to the characteristic sequence of the user. 
Restrictions imposed by the chain administration on cancellation and alteration of actions caused 
discomfort among the cashiers. More specific improvement suggestions were made for a few 
identified problem areas.

Contextual Design proved to be a suitable research method for introducing user-centered design 
into an existing software development process at Aidata.
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Kaupan kassajärjestelmien tarkoituksena on toimia kassahenkilöiden tukena tuotteiden myynnissä 
asiakkaille. Asiakkaan näkökulma asiaan on yksioikoinen: kaupassa käynnin tulisi olla nopea, 
mutkaton toimitus ja jonojen tulisi olla mahdollisimman lyhyitä. Kassahenkilöiden vähäinen 
koulutus, vaihteleva tausta ja tehokkuusvaatimukset asettavat haasteita kassaohjelmistojen 
käytettävyydelle.

Käyttäjäkeskeisen suunnittelun tavoitteena on auttaa tuotekehitysprosessia parantamaan 
käyttäjätyytyväisyyttä. Tämä saavutetaan ottamalla käyttäjän tarpeet huomioon jo tuotekehityksen 
aikaisessa vaiheessa, loppukäyttäjän osallistuessa koko tuotekehitysprosessiin alusta loppuun 
saakka. Tällä tutkimuksella oli kaksi päätavoitetta: kassahenkilön työnkuvan mallintaminen 
tyypillisessä vähittäiskaupassa, sekä uusien oivallusten luominen Aidata Solution Finland Oy:n 
(Aidata) kassaohjelmiston käytettävyyden parantamiseksi. Tutkimuksessa sovellettavaksi 
menetelmäksi valittiin Contextual Design, painopisteinä Contextual Inquiry ja Work Modeling — 
vaiheet.

Tutkimuksen empiirinen osa koostui vierailuista kymmeneen suomalaiseen ruokakauppaan ja 
erikoistavarakauppaan talven 2006-2007 aikana. Kaupoissa vierailtiin niiden aukeamisen aikaan, 
keskellä päivää ja sulkemisaikoihin haastattelemassa kassahenkilöitä sekä havainnoimassa 
heidän päivittäistä työskentelyään.

Tutkimuksen tuloksena syntyi useita työskentelymalleja, joiden avulla parannettiin ymmärtämystä 
kassahenkilön suorittamien tehtävien osalta. Ohjelmistosta tunnistettiin kehitysalueita vertaamalla 
näitä malleja tämänhetkisen ohjelmiston asettamiin malleihin.

Tärkeimmät kehityskohteet löydettiin niiden toimintojen osalta, joita ei käytetä päivittäin mutta 
joista tulee suoriutua nopeasti. Ohjelmiston asettamat toimintosekvenssit eivät aina vastanneet 
käyttäjälle ominaisia toimintopolkuja. Ketjutason rajoitukset toimintojen perumiseen ja jälkikäteen 
tehtyihin muutoksiin aiheuttivat epämukavuutta kassahenkilöissä. Joihinkin tunnistettuihin 
ongelma-alueisiin tehtiin myös tarkempia kehitysehdotuksia.

Contextual Design osoittautui toimivaksi tutkimusmenetelmäksi käyttäjäkeskeisen tuotekehityksen 
tuomiseen osaksi Aldatan ohjelmistokehitysprosessia.___________________
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Käytettävyys, Contextual Design, Contextual Inquiry, Käyttäjäkeskeinen tuotekehitys, 
Kassajärjestelmä, Vähittäiskauppa
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1 INTRODUCTION

1.1 Background to the topic

Point of sale (POS) software is something that every one of us has accustomed to 

using in our everyday lives; at least from the consumer perspective. Operation of the 

system has remained remarkably constant over time, the latest innovation being the 

widespread introduction of barcode scanners in the late eighties. More recently, the 
two-line operator displays have been in part replaced by modem TFT displays, often 
with touch-screen functionality.

In the daily goods segment, groceries usually operate at low margins, seeking to 

minimize their expenses and investments in infrastructure. Upgrade cycle of the cash 

registers is rather long, as the main function of the terminal is considered to be 

efficient service and fail proof operation. However, the turnover of the workers is 
high and they typically come from a reasonably varied background.

The general observation seems to be that the basic POS operations are fairly easy to 

leam. These include, but are not limited to, merchandise flow management, financial 

transaction operations and till settlement transactions. However, anything more 

complicated such as temporarily suspending a receipt or canceling a tender requires 

the attention of a fellow employee who has longer experience with using the system.

The very first POS applications from Aidata Solution Finland Oy came with two-line 

display for the clerk and a keyboard input device with custom key layout and 

bindings. Many of these installations are still in use, and support is provided for 

them. The output is either displayed on the display or printed to the thermal receipt 

printer. Later on a modern TFT display was added, but the screen estate was mainly 

used for displaying the current line items and other informational data, keyboard still 
being the primary input method.
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With the introduction of touch screen, the layout and functions of the keyboard were 

copied to the screen. This allowed both continued use of the existing familiar 

interface and interoperability between touch-screen enabled and '‘traditional” POS 

registers. Later on, the possibility to customize the positioning and function of these 

keys on the screen was added, but this is not in widespread use. Regular keyboards 

and mice are a rare sight within the cash registers: the space confines and other setup 

limitations do not make it easy to install them for convenient access.

In addition to handling merchandise payments, other functions for software at a store 

include order creation and reception, stocktaking, tender control transactions and 

timekeeping. These are, however, beyond the scope of our study.

1.2 About Aidata Solution Finland

The precursor of Aidata Solution, Systek Oy, was founded in 1988. Since then, 

Aidata Solution Oyj and its subsidiary Aidata Solution Finland Oy (hereby referred 

to as Aidata) have been present in the field of retail, wholesale, industry and 3rd 

party logistics. The portfolio of solutions includes Supply Chain Management 

Software, In-Store Software and Smart Card Solutions. (Aidata 2006)

Aldata's net sales for 2005 were €76.0 million and the company employed 600 

personnel at the end of April 2006. (Aidata 2006)

1.3 Aim of the study

The aim of this study is twofold: to build a work model of the cashier workflow in a 

typical retail store, and to find practical insights into improving the usability of 

Aldata’s POS software.
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In recent years a lot of consideration in the development of retail business appliances 

has been put into studying the ergonomics of the cash terminals and utilization of 

optical scanner devices. The effect of prices on consumer buying behavior has also 

been studied (Aylott 1998, Baker et al. 2002, Baron, Habes 1992, Julien, Raymond 
1994, Levin, Meisel 1987, Messinger, Narasimhan 1997). However, very few 

studies have analyzed the concrete tasks that the store clerks perform during their 

duties at the store. The existing literature has been summarized in Chapter 3. This 

study aims to fill this gap by constructing a model of work for typical Finnish retail 

stores in performing their daily tasks. The focus is on small and middle-size specialty 

and convenience stores with a typical installation of 2-A cash registers.

Also, the study of retail business has been characterized by the lack of systematic 

usability studies. This study aims to identify and analyze of the potential pitfalls in 

Aidata Solution Finland’s current POS solution from the usability point of view. The 

development of current user interface has been driven by the technological model of 

the application, and this study aims to find out whether this corresponds to the true 

needs of the end users. No user-centered development methods have been previously 

applied for the development of the product. The base application has several 

branches and versions installed in multiple customer environments, but for the 

purpose of our study these are considered the same software as the changes mainly 

occur in the integration layer to other systems.

From usability point of view, the main focus of the study is improving the 

leamability and efficiency of operation, as these are considered to take precedence 

over ease of use and error reduction. One study surveying the consumers when 

visiting grocery stores showed that 83% of the respondents felt that queuing causes 

stress for them. (Aylott 1998). Also from the cashier perspective, studies indicate that 

interruptions to normal cashier workflow may lead to ‘mistakes, stress, degraded 
performance, and increased workload’ (St-Vincent et al. 2006).
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The focus of this thesis is on improvements into POS applications that have a 

graphical TFT display for the cashier. Some of the stores observed in the empirical 

part of this study had only two-line displays. They were chosen for reference since 

their work models and needs for the software should remain the same regardless of 

the interface. The choice of limiting focus for development considerations was made 

since, although there are still many of the latter in the field, almost all of the new 

installations being made have a graphical display.

1.4 Structure of the thesis

Chapter 1 gave a brief introduction to the topic. In Chapter 2, we shall define the 

terminology used in this study and the research questions that are to be answered 

along with the hypotheses. Chapter 3 gives an introduction to the domain of cashier 

work, based on the current literature available on the subject. The research methods 

used in this study shall be described in Chapter 4. Chapter 5 describes the 

implementation of the empiric part of this study, and Chapter 6 presents the results of 

the study. In Chapter 7 we answer the research questions set for this study and 

evaluate the research methods used. Chapter 8 contains an evaluation of the 

significance of the study and suggestions for further research on the subject.
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2 PROBLEM STATEMENT

2.1 Definition of terms

Back office: Refers to the space in the store which is used for performing 

administrative and financial tasks, and is not within the reach of customers. 

Typically, such place contains a workstation pc and a safe and is often a rest area for 
the cashiers.

Cashier: The person who serves the customers of a store at the checkout. His or her 

most common tasks are scanning the items of the customer and collecting payment.

Cash register: The apparatus that is used for registering the items the customer 

wants to buy. The term is used to describe the CPU, keyboard and screen, the 
scanner and thermal printer for printing a receipt.

Checkout stand: The area the customer proceeds to for making the purchase.

Chip and pin terminal: A terminal which reads credit and debit cards equipped with 

an embedded microchip. The terminal then authenticates the user by asking his or her 

4-digit security code. The term ‘Chip and Pin’ originally comes from a government- 

backed initiative in the United Kingdom, but is used in a general context within this 
study.

Closing position: The amount of cash that is left at the cash drawer at the end of the 
shift.

Customer display: The display that presents the customer with information about 

the ongoing transaction. Typically the screen is a two-line display, containing the last 

item scanned, its price and the current sum of the transaction.

Opening position: The amount of cash at the cash drawer in the beginning of the 
shift.

Operator display: The display that presents the cashier with information about the 

ongoing customer and the state of the cash register. The screen can be a two-line 
display, small cathode ray tube display or a flat panel display.
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PIN: Personal identification number. The number needed when accessing an 

automatic teller machine with your card or, more recently, when paying in a store 
using a chip and pin terminal.

POS: Point of sale. An acronym commonly used for cash registers.

Promissory note: A note whereby an external party commits to paying the purchases 

up to a certain sum. In Finland these are usually given by the governmental social 
welfare office.

2.2 The problem statement

We shall now present the research question of this study. The primary research 

question is supplemented by two additional research questions, aiming to further 

narrow the principal research question. The existing hypotheses are also described.

Research question 1: How can the usability of a point of sale system be improved?

Hypothesis: Since sales clerks can these days be assumed to have elementary 

computer usage skills, the user interface can be made more intuitive by including 

elements from standard graphical user interfaces such as dialog boxes and tabbed 

panes. In general, the user interface is not sufficiently pervasive to enable use 

without memorizing complex memory rules such as keystroke sequences for 

activation of commands.

Supplementary question 1.1: What means can be taken to ensure faultless operation 

and efficiency of the POS system?

Hypothesis: The basic functionality of the POS system already performs at a 

sufficient level of efficiency. This means, the scanning of products and handling 

money flow works in an intuitive fashion and all modifications to these basic 

operations should be done with extreme care. However, the functionality that is not 

used continuously but is still needed on a regular basis needs to be made more 

intuitive to ensure that the sales operations are not interrupted due to the delay of the 
user finding out how to perform a particular step.

6



Additionally, in accordance with the goals of this study, we aim to establish a model 

of the work processes that occur on a daily basis at the cashier work. This will help 

us improving our understanding of the nature of cashier work and enable us to design 

software that will help the store personnel in achieving their tasks.

Supplementary question 1.2: What are the work processes at daily operations of 

sales clerks in retail markets?
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3 CONCEPTUAL BACKGROUND TO CASHIER WORK

Chapter 3 presents the current body of knowledge regarding the work models of a 

store. We establish a model of the workflow of a cashier, by analyzing the tasks 

commonly associated to cashier work and constructing a use-case model. We also 

consider cashier work from the sequential point of view, distinguishing events that 

take place at different times during a day. Furthermore, we shall discuss shortly the 

features that are specific to the current system under study and ergonomic concerns 

that are associated to cashier work.

Unfortunately, the amount of studies on work models at stores is limited. Many of 

the studies focus on the technical obstacles in building in-store software, such as the 

whitepapers by the Association for Retail Technology Standards (ARTS). Others, 

such as the studies by National Institute of Occupational Health, are concerned with 

the ergonomics of the repetitive cashier work.

3.1 Workflow of a cashier

3.1.1 Task view
A cashier in a store performs a multitude of tasks: selling items at a cash register, 

receiving orders, putting goods up on display, performing stocktaking, and not least 

serving the customers. American Bureau of Labor Statistics describes a cashier’s 
tasks as following: (Bureau of Labor Statistics 2006)

1. Being assigned to a register and handed a drawer at the beginning of a shift;

2. Counting of the money inside a drawer to ensure correct calculation and 

sufficient change reserves;

3. Using a scanner to read items or entering the product into the cash register 
manually;

4. At the end of the shift, counting the money left at the drawer and comparing 
it to the sales data;

5. Separating and totaling charge forms, return slips, coupons and any other 

items that are not cash;
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6. Handling of returns and exchanges;

7. Handling coupons and special discounts, totaling the bill and taking payment;

8. Requesting additional identification or calling for an authorization;

9. Verifying the age of customers purchasing tobacco or alcohol;

10. Issuing a receipt to the customer and returning an appropriate change;

11. Wrapping or bagging the purchase.

Grant et ah, upon evaluating the ergonomics of check stands, divided cashier’s duties 

into five work tasks: scanning grocery items, weighing produce, entering amounts 

into a keyboard, collecting payment (tender collection) and bagging grocery items 
(Grant et al. 1993).

The nature and frequency of tasks varies for different kinds of stores: for example, 

working at a clothes outlet requires a delicate understanding of the goods that are 

being sold. In terms of the product offering in a store, a distinction can be made 

between single-category specialty store, a simple grocer, a supermarket and a large 

superstore (Messinger, Narasimhan 1997). In a typical supermarket the sheer volume 

of products makes it hard if not impossible for a single cashier to have expert 

knowledge about the goods. In this study, we have stores from both single-category 
specialty stores and supermarkets.

Having a more technical viewpoint at the industry, ARTS has divided the retail store 
operations into the following sub domains (ARTS 2003):

1. Item & Price Maintenance

2. Merchandise Flow Management

3. Inventory Management

4. POSLog

5. Tender Control

6. Administration

7. Reporting

8. Ordering

9



9. Workforce Management

10. Customer Relationship Management

11. Forecourt

ARTS data model is constrained to the "support of business processes typically 

performed in a retail store [...] so that retail systems constructed by the ARTS 

membership using the ARTS Data Model will be able to inter-operate with reduced 

integration costs'. While having fairly extensive coverage of the retail domain, the 

approach is rather technical and does not take the user experience into account.

Based on the above, for the purpose of focusing our study of usability we have 

established a use case diagram consisting of the main tasks a cashier is to perform 

during his or her shift at the store. Use case, as introduced by Jacobson, is ‘a special 

sequence of transactions, performed by a user and a system in a dialogue ’ (Jacobson 

1987). The diagram is presented in Figure 1.
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Perform till settlement
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¡print a receipt^) 
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Rare tasks
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Handle customer returns

X
rforni delivery sales^)

C^Tñqúirettie stock of anltem^>

(^Accountfor non-sales

Figure 1 - Use case model for cashier work

The tasks have been divided into “core tasks”, “supplementary tasks” and “rare 

tasks” based on the frequency and relative importance of the task at hand. The main 
focus of our observation will be on the core tasks, since any disruption in these 

actions would severely hinder the processing of sales. Supplementary tasks are 

important, but are assumed to occur on a fairly irregular basis and hence are not 

considered as a primary concern. Rare tasks occur very infrequently (less than once 

per week), and for these it is considered satisfactory if the cashier can perform the 

task with the help of provided instruction manual.
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3.1.2 Sequential view
Another way to approach the actions of a cashier is based on the order of actions that 

a cashier performs over a single shift. The following represents the actions taken at a 

store at different phases: (Kärpänoja 2006)

Table 1 - Phases of work at a store

Phase Actions

Opening of store Receive orders for the day. Clean the store.

Starting a shift Count the cash at the drawer; attach the drawer to the 

cash terminal. Bring in extra change if deemed 

necessary.

During a shift Perform sales; bring in additional change; deposit 

money to the bank.

Ending a shift Count the cash at the drawer; bring the drawer to a 

safe.

Closing of store Count the money at the safe; make daily backups.

3.1.3 Involved roles
The roles present at the cashier work can be identified as the following:

Cashier: The cashier is responsible of accounting for the items that the customer 

wants to purchase, collecting the payment and giving the customer a receipt of the 

purchase. Cashier also responds to other needs of the customer, such as returning 

products or obtaining a secondary receipt for accounting.

Customer: ‘One who frequents any place of sale for the sake ofpurchasing' (Oxford 

English Dictionary 2006)
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Senior clerk: A senior staff member; may also act as a cashier. When an error 

situation occurs, this person is called in for help. If the person is not available, the 

operation is either attempted by following the written instructions, cast aside, or the 
help desk of the software provider is called for help.

Besides the above-mentioned roles, a typical grocery may also contain the following 
roles:

Customer assistant: Often located within a separate “info booth” area of the store, 

customer assistant serves to assist the customer with tasks that can not conveniently 

be handled at the cash terminal. These tasks include helping the customer locating 

goods within the store, providing information about specific goods and responding to 

other customer requests.

Shop manager: A shop manager handles all the managerial duties of a store. Among 

these are supervisory responsibilities, determining the assortment of the store, and 

handling affairs with the central office of the chain. The extent of these duties 

depends on the level of centralization within the (possible) chain.

Technical solution provider help desk: The helpdesk of the solution provider 

serves the stores in their technical problems, also acting as a link between the store 
and the solution provider.

3.2 Features that are specific for the system under study

All of the groceries under study were using Poseídos software at their cash terminals. 

Poseídos is a complete cash terminal solution developed by Aidata, and contains 

functionality to perform sales at the terminal using various methods of payment, 

canceling or modifying the payments, viewing a log of transactions, performing 

customer returns, internal consumption and other functionality you would expect to 

find in a cash terminal.

The cash terminal software under study contained the following additional features 

which have not been listed in literature as the main tasks for a cashier:
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• Suspending a transaction. This is used when, for example, the client has 

forgotten his or her wallet at the car. The receipt can be put into suspended 

mode, and other customers can be served while the wallet is being fetched.

• Querying for the stock of an item, as the cash terminals maintain access for 

the real-time sales statistics of the items. This feature was not present under 

all of the installations under study.

• An interface for store manager to report the cashier working hours for 

accounting.

• Printing price labels to be placed on the shelves.

The usability of these functions shall be inspected in Chapter 6 if they are confronted 

at the observations.

3.3 Limitations to the study

Our study only focuses on the daily operations that are performed by a sales clerk at 

the point of sale, typically with the help of a cash terminal. In addition to the 

operations described earlier, actions that are performed in a typical store include (but 

are not limited to) ordering and order reception, stock taking, profit calculation, 

automatic replenishment based on average sales and handling of supplier returns. 

Furthermore, some operations typically performed at head office level such as 

financial operations and assortment maintenance may be performed at individual 

stores, as is typically the case in franchising stores. Since these operations are distinct 

from daily sales operations in both space and logic, they are out of scope for this 
study.

There are several important factors that need to be taken into account when 

considering point of sale system usability. These include:

1. Short learning curve of the system. For example, the turnover of personnel in 

Kesko, one of the largest retail chains in Finland, was 24.2 % in 2005 (Kesko 
Oyj 2006).
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2. Efficiency of operation. POS terminals are often the bottlenecks in a store 

environment, and consumer valuation of time has increased in recent years. 

Messinger and Nasimhan attribute this to rising wages and salaries, and 

potentially also to greater female labor-force participation (Messinger, 

Narasimhan 1997).

3. Legitimacy concerns. Both legislation and retail chain administrative impose 

heavy transparency rules to prevent tax fraud and minimize the risk of 

employees taking money from the employer. (Kärpänoja 2006)

4. Safety concerns. Retail stores are often subject to customers acting under 

influence of alcohol or other narcotic substances, and a cash terminal is often 
thought of as an easy target for a robbery. (Hendricks et al. 1999)

5. Regional j uridical concerns.

6. Ergonomic concerns. This will be discussed in a separate chapter below.

In this study, our focus is in studying the usability of point of sale applications in 

terms of the leamability (1) and efficiency (2).

3.4 Demographics of the retail business

In Finland 32.3 % of the cashiers and warehouse workers have only elementary 

school education, 51.8 % having finished only secondary school (Federation of 

Finnish Commerce 2006). On average, 37.3 % of Finnish citizens over 15 years of 
age have no degree beyond elementary school, 37.7 % having finished only 

secondary school (Statistics Finland 2006).

In 2005, retail sector employed 16 409 sales persons in Finland. Of these, 10 393 

(63,3 %) were female. 42.9 % of the work force worked less than 34 hours a week, 

22.9 % working less than 30 hours a week (Federation of Finnish Commerce 2006). 
The normal full-time work week is 37.5 hours in Finland.
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3.5 Ergonomie concerns

A number of medical journals have expressed concern over the ergonomic conditions 

of grocery store sales personnel (Baron, Habes 1992, Rissen 2002, Rodacki et al. 

2006, S hinnar et al. 2004). The main concerns lie within the repetitive nature of the 

work, an average supermarket cashier handling up to 500-1000 items per hour with 
wrist flexion/extension reaching up to 600 times per hour (American Industrial 

Hygiene Association 2003).

Several studies have shown statistically significant increases in the odds ratio for 

shoulder and hand-related musculoskeletal disorders. Postures creating stress for 

cashiers include "shoulder and trunk flexion while the worker reached for items on 

the conveyor belt, wrist extension andflexion while scanning items, wrist extension 

while operating the keyboard, shoulder flexion and trunk rotation while reaching to 

the scale to weigh produce, and wrist flexion and excessive reaching while bagging' 

(Baron, Habes 1992). Some of these postures vary for different cultures, for example 

in Finland the consumer herself is responsible for weighing and wrapping the items.

Studies suggest that introduction of job rotation models decreases the 

musculoskeletal symptoms along with psycho physiological stress reactions (Rissen 

2002). Reorganization can be achieved by having the cashiers shift between cash 

register work at the checkout counter and work in different departments in the 
supermarket.

Based on interviews and video analysis, Baron and Habes give the following 

recommendations for the design of cashier workstations: (Baron, Habes 1992)

1. The scale and scanner should be located in front of the cashier, scale being 

placed horizontally to eliminate twisting and reaching;

2. The keyboard should be located in front of the cashier, with adjustment 

capabilities in all directions and an adjustable angle;

3. The cash drawer should be located to the side of the cashier. The height 

should be within 81-91 cm from the floor, with the rear edge of the drawer 
no more than 46 cm from the cashier;
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4. An adjustable sit-stand bar should be provided in the check stand area, to 

allow for rest whenever possible during the job cycle;

5. Another worker is preferred for bagging the grocery items.

Hackos and Redish suggest looking for the following cues when observing the 

physical environment of the user: adequacy of space for performing tasks; noisiness 

of the environment; dirt, dust and wind within the environment; adequacy of 

lightning; temperature variations; expected reaction time of the system; accessibility 
of sources of power; ability to get the needed information; dangers directed at the 

users. (Hackos, Redish 1998)
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4 STUDYING USABILITY

The research method chosen for the study was Conceptual Design, from which we 

shall go through Conceptual Inquiry and Work Modeling phases. In this chapter we 

shall first introduce usability as a science and describe the Conceptual Design 

method in general. Since Conceptual Inquiry and Work Modeling are important parts 

of our study, they shall be given a separate treatment. In Chapter 4.5 we shall present 

the motivation for the chosen research methods.

4.1 Usability

Usability is a broad, multi-dimensional subject and can be understood in several 

different ways. According to ISO 9241-11, usability is ‘the extent to which a product 

can be used by specified users to achieve specified goals with effectiveness, efficiency 

and satisfaction in a specified context of use ’ (ISO 9241-11 1998).

Nielsen has divided usability into five parts (Nielsen 1994b):

1. Leamability

2. Efficiency

3. Memorability

4. Errors

5. Satisfaction

For the purpose of our study, we have chosen leamability and efficiency as the main 

inspection targets. Leamability is considered important for POS applications, as the 

turnover of cashiers is high, they rarely have previous experience of using similar 

systems, and employers have little time to organize training for the cashiers 

(Pettijohn 1994). As was previously mentioned, a short queue is a main deciding 

factor for consumer behavior in grocery stores, and hence efficiency is considered 

important in this study.
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It is tempting to think that leamability and efficiency are mutually exclusive: if the 

system is to provide enough guidance for somebody to perform even without any 

training, how can it act robust enough for an experienced cashier? Nielsen describes 

a method of using accelerators - interface elements that allow user to perform 

frequent tasks quickly, yet keeping the ability to perform the same in a more general 

fashion (Nielsen 1994b).

We now present the two chosen usability factors in more detail, and discuss their 

implications on this study.

4.1.1 Factors of usability
According to Nielsen (Nielsen 1994b), ease of learning refers to the “novice user’s 

experience on the initial part of the learning curve”. ISO 9241-11 -standard describes 

leamability through the yield, efficiency and enjoyability of the product:

Yield: How many functions has the user learned? How large proportion of users has 
learned a predefined set of features?

Efficiency: How much time goes into learning the predefined set of features?

Enjoyability: How easy to leam the product is considered?

Cognitive Systems Engineering separates the cognitive models of action into three 

levels: knowledge-based-level, rule-based-level and skill-based-level. A skilled user 

should be able to use concurrently all three levels. When an odd situation is 

encountered in automated operation, action is either slowed down to mle-based or 

even knowledge-based level. (Sinkkonen et al. 2002)

Because cash terminal operators rarely have previous experience on acting upon a 

similar situation, the skill-based-level will likely take time to achieve. For the 

purpose of our usability assessment, we assume that all cashiers operate on the 

knowledge-based level. This is because, as discussed earlier, the turnover of workers 

in retail industry is high. Hence care should be taken to ensure that the user interface 

of the system corresponds with the mental model of the cashier, providing an 

intuitive method for corresponding with the task.
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Many studies make a distinction between the efficiency and effectiveness of a system 

(Frøkjær, Hertzum & Hornbæk 2000, van Welie, van der Veer & Eliéns 1999). ISO 

9241-11 standard defines efficiency as “resources expended in relation to the 

accuracy and completeness with which users achieve goals ”, and effectiveness as 

‘‘accuracy and completeness with which users achieve specified goals”. Our focus is 

in efficiency in consideration with the basic tasks within the cash register, whereas 

the importance of effectiveness increases when tasks of greater complexity occur.

4.2 Contextual Design

Contextual Design is a method which emphasis on customer data gathering and its 

use on formulating a model for how people work, facilitating redesign of work 

practice. By discovering the design implications for redesign, a corporate response 

can be formed and a supporting system can be structured. (Beyer, Holtzblatt 1998)

Contextual Design consists of the following steps: (Beyer, Holtzblatt 1998)

1. Contextual Inquiry

2. Work Modeling

3. Consolidation

4. Work Redesign

5. User Environment Design

6. Mock-up and Test With Customers

7. Putting Into Practice

The Contextual Design method aims in bringing the context into the whole software 

engineering process. Because of the limitations in resources, our study only focuses 

on the first and second parts of the process, the main focus being on the Contextual 
Inquiry.
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Contextual Design tries to address the problem of developers knowing the clients for 

whom they are developing, yet keeping them distant enough so that a coherent 

picture of the system in whole can be achieved. Everybody involved in the design 

process will always carry a model of how the system works - whether implicit or 

explicit. If this model is given to developers via second-hand sources only, such as 

the marketing department, the view is distorted and more prone to comprehension 
errors. (Beyer, Holtzblatt 1998)

A common attempt to solve this problem is by having the developers permanently 

located on the same site as the clients are during the project. This, however, often 

leads to developers acting as the local “fix-it” people concentrating on solving the 

most acute customer problems at hand. This leaves them with little or no time to 

concentrate on modeling the work, consolidating the model, and other tasks that 

require pulling out from the everyday immediate context. (Beyer, Holtzblatt 1998)

Contextual Design, among other types of field studies within user centered design, 

has been praised for its level of user involvement. However, it has been criticized for 

its slow speed and lack of credibility within results. (Vredenburg et al. 2002) The 

method suits our purpose well, though, as the aim is more among expanding the 

horizon of the software development than maximizing outcome or providing exact 

results.

Kantner, Sova and Rosenbaum describe a method called Condensed Contextual 

Inquiry, where the set of concerns to be examined is defined very narrowly, enabling 

the researcher to focus on a few key issues yet gathering concrete user perceptions 

and work models with the subjects. They recommend the use of this method, when 

validating effective product use in the field for a product that has been recently 

released. (Kantner, Sova & Rosenbaum 2003) This is essentially the case in our 
study.
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4.3 Contextual Inquiry

Contextual Inquiry, the first step in Contextual Design, consists of observing the 

users and conversing with them as they do real work in their workplace. (Beyer, 

Holtzblatt 1998, Raven, Flanders 1996) The emphasis is to gain better understanding 

of the customer by building on natural human ways of interacting, and by forming a 

master-apprentice relationship with the subject. According to Holzblatt and Beyer, 

the four key principles of Contextual Inquiry are context, partnership, interpretation, 

and focus (Beyer, Holtzblatt 1998).

We will now examine each of these principles in more detail.

4.3.1 Context
For contextual research, it is essential that it takes place in the field. In effect, this 

means going to the customer’s workplace and studying the work as it unfolds (Beyer, 

Holtzblatt 1998, Raven, Flanders 1996, Whiteside, Wixon 1988). A classical 

example of this is trying to teach driving in a meeting room: it is possible to 

substitute a plate for the wheel and demonstrate the brake and breaker with your feet. 

But in the end it is much easier to simply walk to the parking lot, step inside a car 

and show the principles where the actual action occurs (Beyer, Holtzblatt 1998). 

Hughes et al. speak of the ‘ability to make visible the ‘real world’ aspects of a social 

setting ’ (Hughes et al. 1995).

In distinction to anthropological research, contextual research recognizes the 

researcher as inextricably part of the solution. Removal of researcher to minimize his 

or her effect is not possible, and contextualism indeed tries to take advantage of the 

relationship between the researcher and the participants. Both the researcher and 

subject are responsible for the uncovering and interpretation of the user’s ongoing 

experience. (Whiteside, Wixon 1988)
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By staying in context, we have better ability to recognize the work structure as the 

level of detail about even mundane work actions is greater. When people are asked to 

summarize a past event by themselves, they tend to give only an overall impression 

and mention a few things that were especially good or bad. Hence being physically 

present gives a better opportunity for observing details. Beyer and Holzblatt also 

emphasize on the importance of collecting concrete data rather than abstract data. 

Humans have a natural tendency to group similar events together rather than focus on 

the details of the experience itself. (Beyer, Holtzblatt 1998)

In Contextual Inquiry, observing the action where and when it happens enables the 

researcher to collect information about the customer while he or she keeps concrete 

and usually does not have the time for summarizing. If the actions of interest 

occurred in the past, occur in a very rare frequency, or having an extra person present 

would jeopardize work safety, observations in place might not be possible. In these 

cases a retrospective account is usually required; the interviewer should ensure that 

the subject elicits the story in a concrete enough detail. (Beyer, Holtzblatt 1998)

4.3.2 Partnership
In the workplace, the only person who knows about the work being performed is the 

one who is performing the task. If the researcher assumes the role of a traditional 

interviewer, the power remains too much on him as he gets to decide the topics and 

emphasis of the interview. Master-apprenticeship model, however, shifts the power 

too much to the customer, and the researcher does not get to focus the interview or 

ask detailed questions. The aim of the interview is to establish a partnership with the 

subject, by making the customer aware of his work model, get him to think 

analytically about the work that they perform. (Beyer, Holtzblatt 1998) This makes it 

possible for the interviewer and the participant to explore issues together, such as 

brainstorming to find methods of improving a particular feature. (Raven, Flanders 
1996)

23



4.3.3 Interpretation
Interpretation is what tums the notes and remarks from the observation into concrete 

work models and design ideas. As this interpretation drives the design decision rather 

than the observed fact itself, it is important to ensure that the interpretation is correct. 

Beyer and Holzblatt recommend sharing this interpretation on-site with customer as 

he is-performing his work, since while in the middle of their work they are likely to 

poke with the interpretation until it represents their thoughts. This also helps them to 

pay attention to the details that are important for the study. As in all interview 

situations, care needs to be taken to ensure that customer reactions are interpreted 

properly. (Beyer, Holtzblatt 1998)

4.3.4 Focus
The amount of available information to observe during one observation session is 

sheer. Depending on the background of the researcher and the interview setting, 

importance might be paid to the physical layout of the workspace; the conversations 

subject has when performing his work; interaction with the screens; anything that the 

receiver conceives as worthy enough for taking note of. It is recommended to set a 

deliberate focus for the team performing the interviews, and have diversity among 

the team to ensure personal experience does not over dictate the results. Secondly, 

the interviewer should watch out for interpersonal triggers such as surprises, 

contradictions and nods to alert that our focus is not covering everything that is vital 

for the topic. (Beyer, Holtzblatt 1998)

4.3.5 Structure of the contextual interview
The most common form of data gathering for Contextual Inquiry is the contextual 

interview: one-on-one interview and interaction, lasting from two to three hours. 

During this time, the subject does her own work and discusses her work with the 

interviewer. The rhythm of the interview can vary, but they all share four common 

phases:

1. The conventional interview

2. The transition

3. The contextual interview proper

24



4. The wrap-up

In the conventional interview, the aim is for interviewer and the subject to get to 

know each other. Additionally, the focus of the study is introduced, confidentiality is 

handled and the permission to tape is acquired. During this phase it is also important 

to stress that the structure of the study is not a conventional interview but rather the 

interviewer is trying to understand how the subject works. This phase should 

typically last for no more than 15 minutes, unless the work domain is unfamiliar. 

(Beyer, Holtzblatt 1998)

In the transition phase, the rules of the contextual interview will be agreed upon. 

Usually, the interviewer will interrupt the customer whenever she sees or hears 

anything interesting, and the subject will inform the interviewer if the timing is bad 

for interruptions. Alternatively, if the task at hand does not allow for interruptions 

preset times for questions can be agreed upon. This phase should only take about 30 

seconds. (Beyer, Holtzblatt 1998)

In the proper contextual interview phase, the subject does her work task, and the 

interviewer walks along asking for clarification when the subject does something 

unexpected or the interviewer is otherwise not able to keep on track. The interviewer 
keeps the subject concrete, takes notes, analyzes artifacts and elicits retrospective 

accounts. The interviewer should follow the subject around and ask questions 

whenever there is need for clarification, unless the subject specifically requests a 
break. (Beyer, Holtzblatt 1998)

After the ordinary contextual interview, the interviewer wraps up the understanding 

she has gathered from the work observed. The interviewer should not try to repeat 

verbatim what happened, but rather say what is important about the work, both to the 

subject and to the organization. This phase should take approximately 15 minutes. 
(Beyer, Holtzblatt 1998)
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4.4 Work modeling

To save resources and widen perspective, the work of performing the observations is 

usually divided among the team responsible for the contextual inquiry. Knowing 

only one or two of the subjects is not sufficient, so knowledge sharing is needed. 

Adhering to traditional written reports would most likely lead to summarizing, and 

alternative viewpoints would be at risk to getting lost. In Contextual Design, an 

interpretation session is held where the knowledge is shared among the team 

members. (Beyer, Holtzblatt 1998)

The meeting should take place as soon as possible after the observations, preferably 

within two days. In the meeting, the observer describes the events that took place to 

the extent possible. The team then constructs work models based on the observations. 

Five different types of models have been developed. These models are summarized 

in this chapter. In this phase of the design, the technical implementation is not yet 

taken into account. The focus is on the development of design ideas based on an 

observed phenomena and its interpretation. (Beyer, Holtzblatt 1998, Kontio 2003)

Beyer and Holzblatt have created five models of work that can be used in analyzing 

the collected data: Flow Model, Sequence Model, Artifact Model, Cultural Model, 

and Physical Model (Beyer, Holtzblatt 1998). We shall now describe these five 

models in more detail.

4.4.1 The Flow Model
To achieve a task, people divide up responsibilities and coordinate with other people 

while completing it. The flow model offers a birds-eye view to the organization with 

people’s responsibilities, communication paths between people independent of time, 

and the things communicated. The flow model should not be limited to the formal 

definition of how work should be done, but rather capture how work is really done, 

including all the informal communication that is needed to satisfy the goal (Beyer, 

Holtzblatt 1998). One group using the flow model ‘discovered ways that applications 

and information could assist users in performing their jobs ’ (Smart, Whiting 2001).
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In a flow model, each of the persons or groups involved in the work is shown as a 

bubble, the subject’s bubble being annotated with user number and work title. Below 

the bubble the responsibilities of the individuals or roles are defined. It contains a list 

of what is expected of them. The communication flow between people or roles is 

shown as arrows between the bubbles. It may consist of infonnal talk and 

coordination, or passing artifacts. (Beyer, Holtzblatt 1998)

The flow model also contains artifacts, which are denoted by small boxes on a flow. 

These can be physical, such as a document, or conceptual, such as a telephone 

conversation. The mechanism of the artifact, e.g. email vs. paper, is shown where 

appropriate. The actions represent the detail of talk or coordination, and are written 

on a flow without a box. Breakdowns are problems in communication or 

coordination, and are represented by a red lightning bolt. (Beyer, Holtzblatt 1998)

For an example of the flow model, please refer to Chapter 6.1 of this study.

4.4.2 The Sequence Model
The sequence model describes the actions people take in doing their work as a 

sequence of actions. The model describes the steps by which the work is done, 

triggers that kick off the steps and the intents that are to be accomplished by the user. 

The model supplies low-level, step-by-step information about how the work is 

actually done, thus being important for the designers when making design decisions. 
(Beyer, Holtzblatt 1998)

The level of detail in recording the steps in a sequence model can vary, and depends 

on the nature of the system being designed; when creating a user interface, eye and 

hand movements come in handy, whereas how things are done might be important 

for system design. In general it is better to get more detail rather than less. (Beyer, 
Holtzblatt 1998)
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In general, hesitations and errors is something that should be looked out for. These 

usually reveal that the model of work in customer’s mind differs from the one system 

has. It can also reveal decision points in the process. By designing the system to 

better fit the customer’s work process, the workflow can be improved significantly. 

Other things to pay attention to are triggers that initiate the sequence and intents, 

defining the goal of the customer in that particular sequence. (Beyer, Holtzblatt 
1998)

For an example of the sequence model, please refer to Chapter 6.2 of this study.

4.4.3 The Artifact Model
Contextual Design focuses on artifacts as the means with which individuals 

represent, mediate and negotiate work in collaborative settings (Hughes et al. 1995). 

The analysis can be separated into study of the artifact as designed - looking at the 

explicit and implicit knowledge of the designer, and the artifact as used - looking at 

how people have appropriated and annotated the artifacts in their work environment 

(Dix et al. 2003).

Artifact analysis has proven particularly useful in situations which occur only 

infrequently, and as such can not or are hard to observe directly (Dix et al. 2003). It 

is our belief that situations which disrupt the workflow at the cash terminal occur on 

a relatively infrequent basis, hence making direct observation with the method of 

cognitive inquiry unlikely.

In our study we aim to study the artifacts related to the work environment as used - 

to collect evidence on the notes, annotations and other information the users have 

collected in the vicinity of the cash terminal and at the back office of the store. This 

evidence will be recorded with a digital camera, and analyzed as part of the other 

evidence gathered from the site visits.

By artifact analysis, we aim to:

• Gather evidence as to how the users cope with infrequently occurring work 

processes, such as return of goods;

• Make an educated guess on what are the situations where the system does not 

serve the actors as expected;
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• Collect information on how the user manual of the system is used (if at all), 

and what other types of help should be provided with the system.

For an example of an artifact model, please refer to Chapter 6.5 of this study.

4.4.4 The Cultural Model
The cultural model aims to define the expectations, desires, policies, values and the 

approach people take to their work. It includes both the formal and informal policy of 

the company, and is considered intangible and thus hard to recognize. Cultural 

Model shows influencers as large bubbles, showing how they influence each other. 

Influences are shown as arrows that pierce the bubbles, labeled with the description 

of the influence. When the influence is considered particularly harmful and / or 

disruptive, it is marked with a lightning bolt. It is worth noting that cultural models 

rarely fit one-on-one on the organizational model. (Beyer, Holtzblatt 1998)

Jääskö and Mattelmäki regarded, upon their application of the Contextual Design 

method, the Cultural Model as slightly 'vague ’. Additionally, they felt that sufficient 

data for constructing the Cultural Model was not gathered during the inquiry. They 

ended up creating a slightly modified Cultural Model, but unfortunately do not 

describe the nature of this model any further. (Jääskö, Mattelmäki 2003)

Recognizing cultural differences becomes more important as the product is designed 

for international markets (Khaslavsky 1998). Aidata Solution Oyj has clients in 50 

countries (Aidata 2006); thus cultural understanding has particular significance.

For an example of a cultural model, refer to Chapter 6.3 of this study.
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4.4.5 The Physical Model
The physical model represents the places where the work occurs: rooms, 

workstations, and offices. The model describes the properties of these places: size, 

private or open, cluttered or empty. It also shows the structures limiting the 

workspace such as walls, doors, desks and cabinets. Equally important is the usage 

and movement within the workspace: how people move around in the space and how 

they move their things with them. Also tools such as hardware, software and 

communication lines alongside with the artifacts are noted. Factors that affect design 

decisions are organization of space, division of space, grouping of people, 

organization of workplaces and movement. (Beyer, Holtzblatt 1998)

The level of modeling within the physical model can vary: for example, the 

environment of the individual, the team, wider working unit, or the organization 

(Fumiss, Blandford 2006). In our study we shall focus on the environment of an 

individual cashier at the cash register, with the possibility of including other places 

that are found important within cashier’s work.

For an example of a physical model, refer to Chapter 6.4 of this study.

4.5 Motivation for the chosen methods

According to the standard defining user-centered design process (ISO 13407 1999), 

product development process should involve the following parts:

Active participation by the end user

Appropriate division of functions between the users and technology

Iteration of design ideas and solutions

Cross-disciplinary design

There exist numerous analytic research methods such as heuristic evaluation (Nielsen 

1994a) and GOMS (Blandford, Rugg 2002/7) in the field of usability research, and 

they yield varying level of remarks on difficulties with the user interface such as the 

ease of understanding labels. However, the context in these methods is taken as given 

(Blandford, Rugg 2002/7).
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Contextual research methods such as Contextual Inquiry, however, provide the 

researcher with a great amount of detail on the context of use by utilizing systematic 

data gathering techniques. The masses of gathered information can be overwhelming 

and their analysis time-consuming (Kujala 2003). The work modeling methods used 

in Contextual Design help in sharing the information and finding similarities between 

different clients. The method has been criticized for the requirements imposed on the 

members of the design team who are participating in the Contextual Design process. 

Indeed, the success of the usability measurements depends on both understanding of 

human-computer interaction and the domain that is under study. (Blandford, Rugg 
2002/7)

Contextual Design, due to its nature, does not give an opportunity to measure the 

time it takes for the subjects to perform tasks to very exact degree: interruptions 

involved will slow down execution of the task. While our study also aims to improve 

the efficiency of the cashier work, the preferred method of achieving this is on 

designing the work models of the software to support the work models of clients. 

Hence, lack of direct time measurements for pre-defined tasks is not a concern for 
our study.

The goal of this study is identification and analysis of cash register usability by 

means of studying the existing work practices and models among cashiers. To satisfy 

this goal, a contextual research method was a clear choice since any indirect methods 

would have been prone to bias from existing systems and the mindset of the author. 

As stated above, the use of analytic methods would have assumed the current context 

to be true - but critical judgment of the current contextual understanding is one of the 

targets for our study. Contextual Design was chosen as the research method because 

it provides an efficient toolbox for performing on-the-field contextual research.

While providing tools for the researcher to gain contextual understanding, it still 

retains the observation of genuine work-in-progress.
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5 IMPLEMENTATION

This chapter describes the empirical part of the study. It was carried out between 

November 2006 and February 2007. Observations took place in a total of ten (10) 

stores which belong to three (3) separate chains. The length of the visit varied from 

one and half hours to three hours, depending on the time of the day and the rush at 
the store.

The empiric research performed follows the Contextual Inquiry method as laid out in 

Chapter 4.3. The core of this method is planned site visits, which is a well- 

established method of doing observations within usability engineering. The results of 

these studies will be presented in Chapter 6.

5.1 Conducting the observations

5.1.1 Pilot study
A pilot study was conducted to gain better understanding of the retail domain, and to 

provide a rudimentary test for the selected research method. During the pilot, a store 

belonging to ‘Chain A’ (see Chapter 5.1.2 for more details) was observed, and an 
interview with the store manager was conducted.

In evaluating the results, it needs to be noted that the store chosen had also acted as a 

pilot store for Aidata in evaluating a new version of the POS and supply chain 

management system. They had been involved during the customer acceptance phase, 

and thus might be considered as expert users of the system.

The structure of the study was the same as for the other observations: the structure 

was followed as laid out in the Chapter 4.3.5. The conventional interview went 

smoothly as the interviewer and the subject had already met before the interview, but 

on the other hand it also involved the interviewer getting familiarized with the work 

context to perhaps greater extent than was necessary in the later interviews.
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The inquiry took place on a relatively quiet (Tuesday) morning, and consisted of a 

traditional interview with the store manager, contextual inquiry into the steps taken 

to prepare the store for being open for the customers, and wrapping up the interview 

with the store manager. The total time spent was a little more than two hours. In 

addition to taking notes, a recorder was used to capture the conversations and 

pictures were taken of the artifacts that were deemed interesting for the study.

5.1.2 Chosen subjects
The work culture, work expectations and nature of services offered for the client can 

vary greatly among different types of retail stores. To establish a broader view of the 

work models of POS software, both specialty stores and groceries were chosen as 

subjects for the study. The chains and individual stores were chosen among Aidata’s 

existing clients, utilizing existing contacts in finding suitable stores and obtaining 

permissions for observation. Most of the stores observed were small with two (2) to 

four (4) cash registers in operation, with the exception of one store from Chain В 

which had a total of 12 cash registers in line.

Table 2 describes the chains where the observed stores belong to, according to the 

distinction in Chapter 3.1.1

Table 2 - The chains observed

Chain Nature Number of Stores observed
individual stores

Chain A Single-category 

specialty store

Around 300 5

Chain В Supermarket chain 6 1

iChain C Grocery chain Around 80 4

Additionally, the chain also has around 400 supermarkets and 170 simple grocers.
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In each of the stores, the initial interview was done with a single person. An 

exception to this is U7, whose superior was present during the interview. The aim 

was to interview regular sales clerks, but in the smaller stores the division between 

people working at the stores was not steep and even the store manager took part in 

the selling. Table 3 gives a brief background of the persons interviewed.

Table 3 - The people interviewed

Person PositionAge, Experience of POS systems
Sex

U1 (Chain A) 44 M Store Manager 20 years full time, of which 18 years 

as a supervisor.

U2 (Chain A) Salesperson26 M 5 years full time.

U3 (Chain A) 33 F Salesperson 3 years part time.

U4 (Chain A) 39 M Store Manager 24 years, of which 4 years as a 

supervisor.

U5 (Chain C) Assist. Store 

Manager

25 F 4 years full time.

U6 (Chain A) 25 F Salesperson 1 year part time.

U7 (Chain B) 32 F Salesperson 8 years full time.

U8 (Chain C) 38 F Store Manager 19 years, of which 12 years as a

supervisor.

U9 (Chain C) Salesperson28 F 5 years full time.

U10 (Chain 30 F Store Manager 10 years, of which 3 years as a

C) supervisor.
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In general, the choice of persons to interview was let for the store managers to decide 

either beforehand or spontaneously once the inquiry took place. This might have 

caused some bias within the subject pool. Nevertheless, as the store manager is 

responsible for the personnel in the store and the inquiry disturbed the normal 

working of the persons, the decision was left for him or her to make. In addition to 

the above-mentioned people, usually other personnel present also gave valuable 
feedback.

5.1.3 Contextual Inquiry
The Contextual Inquiry was performed by observing stores at three intervals, aiming 

to capture all the five phases as defined in Chapter 3.1.2. Four (4) stores were visited 

so that the observer was in place before the store opened its doors, three visits 

coincided with closing the store, and three (3) visits were made in the middle of the 

day. The observation focused on opening of the store, sales at the store and the 

closing operations of the store, with the sales being observed during every visit.

Each inquiry started with meeting the subject. Often the inquiry phase involved 

interaction with other persons than just the subject, typically with other sales clerks 

that were performing sales at the same time. Principally, though, the actions partaken 

at the cash register are meant to be performed by a single person and thus the 

observation focused on one person at a time. An exception to this rule was situations 

where the participant had to contact someone else for assistance.

To gather the needed background information (age, experience on the retail 

business), and to ensure that the participant is aware of the nature of the study, the 

first part of the interview was an informal interview. The nature of the study was 

explained to the participant, and a permission to record the interview was obtained. A 

set of background questions and themes was prepared (see Appendix A for further 

details), but this served merely as a checklist to see if all the areas of observation 

were covered. In no single interview were all the questions asked, and much of the 

information was gathered during the proper contextual inquiry phase. After this, the 

participant was asked to conduct his or her daily routines as if the researcher was not 

present.
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5.1.4 Focus of the observation
Each of the visits had a focus, based on the different phases defined in the Chapter 

3.1.2. For Chain A stores, the starting of a shift and opening the day were considered 

to be the same actions, as they track the money on the drawers on a daily basis rather 
than per every cashier. Likewise, in these stores the ending of the shift and closing 

the day were considered to be part of the same action.

The focus of the visit was to find the answer to the following questions:

What are the tasks performed on the POS terminal on a daily basis?

How could the system be changed to make it easier to learn and more efficient 
for the cashiers?

It has been found useful to emphasize on the relationship between the interviewer 

and subject rather than setting specific rules for the interview itself (e.g. Beyer, 

Holtzblatt 1998). Although there was a rough list of questions and observation 

guidelines provided, the exact guidelines were left somewhat inaccurate by purpose. 

As one of the aims of the study was to study and record the habits people have when 

using POS software, it was thought that too strict guidelines would limit the 

observers to a pre-existing software designer model of work.

5.1.5 Observation equipment
All of the visits were recorded using a tape recorder, supplemented by the 

interviewer taking written notes during the observation. The tape recorder was found 

useful in assembling the notes from the interview, as the interview situation itself 

was often hectic and there was not enough time for proper recording of observations. 

Additionally, a camera was used for recording artifacts from the stores. Taking 

pictures was permitted in all but one of the stores.

5.1.6 Wrap-up and follow-up
The inquiry was briefly summed up at the end of the meeting, repeating the key 

issues discussed and main observations achieved. The subjects were also encouraged 

to contact the researcher afterwards, shall there be further comments that they wish 

to bring to attention. In the time following the study, a short thank-you email was 

sent to the participants.
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5.2 Interpreting the results

The notes from each of the observations were assembled within a working day from 

the observation. The recordings were used to verify interpretation, assure 

inclusiveness and provide additional insights. These notes were then analyzed using 

the work modeling methods laid out in the contextual design technique. Contrary to 

the technique described by Holzblatt and Beyer (Beyer, Holtzblatt 1998), the 

interpretation was done by a single person. This was because all but one of the 

observations was made by the author alone. Having multiple researchers in field to 

perform observations might have helped to widen the perspective, but on the other 

hand the bias between respective stores observed was likely decreased.

5.2.1 Building models of work
The existing body of knowledge regarding the models of work at stores was 

summarized on Chapter 3. The models were left purposefully vague, as one of the 

main aims of the study was to inspect the work models of the customer. Too specific 

models drawn upon the developers’ mental work models would have probably had 

an unwanted influence on how the customer’s models are depicted. The models and 

knowledge presented on third chapter mainly serve as an introduction to the field and 

give an understanding of the view to the system before the study.

Based on the knowledge gained from the observations, the following models were 
created:

a) 6 sequence models;

b) 2 artifact models;

c) 2 cultural models;

d) A flow model;

e) A physical model

Also, the user groups within the POS system were identified. Based on the above 

information, suggestions for improving the user experience of the POS system 

developed by Aidata will be suggested in Chapter 7.
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5.2.2 Affinity diagrams
An affinity diagram was constructed to help analyzing the results, building the 

models and aggregating the issues at hand into distinct groups. Following the 

recommendation by Holzblatt and Beyer (Beyer, Holtzblatt 1998), the affinity 

diagram was laid out during a single day, with minor alterations and grouping 

changes done afterwards. This session took place slightly after all the observations 

had taken place as creation of work models was about to begin. After creation of the 

notes, they were grouped along the common themes identified when writing the 

notes.

Figure 2 shows an example of the affinity diagram created.
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Figure 2 - The affinity diagram
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Interestingly, the affinity diagram was also a good method of drawing the attention 

of fellow colleagues to the research at hand. Several interesting discussions grew up 

as people walked by the room where the diagram was located and stepped in to 

appreciate the diagram further. This helped in raising the awareness of people in 

understanding the importance of context and real user data when designing software.
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6 RESULTS

In this chapter we will describe the results of the study performed. In Chapter 6.1 we 

describe the different roles that are present in the store, using a flow model of the 

store as an aid. Chapter 6.2 describes the sequences of work that take place with 

sequence models. In Chapter 6.3 the work culture present at both grocery and single

category specialty stores shall be treated. We shall also discuss the physical layout of 

the store and analyze the artifacts found in Chapters 6.4 and 6.5. Chapter 6.6 contains 

a summary of the obtained results.

6.1 Work flow at the cash terminal

The Figure 3 describes a flow model of cashier work. Using this model, we shall now 

inspect in detail all of the roles that are involved in a typical store.

Customer 
- Buy productsSecurity staff 

- Ensure store safety
Chain administration 2

MoneyAlerts of security concerns
Notificafions

woHCshifts
Requests fonfinformationof group-level Co-worker not working 

at the terminalNotifications chan
of deficits
and excesses

Requests for prices 
of ¡tepsit not recognized 
,b<me terminal

Cashier
-Scan line items 

- Bill the customer 
- Help with requests about products 

- Prevent theft 
- Keep the store organized

Store manager

Supervisory duties Stock queries of sold out items

»tance in using
Announcements the sysl Personnel from 

other storesAssist on*4— 
managerial dutiei 5

Bulletin board
-Announce for special treatment 

of specific goods
- Hold goods that are awaiting pickup 

from a customer 
- Announce about attempts of 
shoplifting and other misuse

Assisting 
store manager

Figure 3 - Cashier work
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6.1.1 Cashier
All of the persons interviewed assumed the role of the cashier; the persons working 

as store managers or assistant store managers less so than the others. However, as the 

stores observed were fairly small, people from all levels took part in selling at the 
cash register.

The core of cashier work comes from serving the customers by counting the items 

purchased, collecting payment, and handing out the return. This is what consumes by 

far most of the time and effort at the cash register, and thus extreme care must be 

taken so that no changes into the user interface or peripherals disrupt this work. In 

general, selling at the cash register was experienced as fairly easy, and an average 

learning time of one hour was needed to understand the basics.

The difficulty of correcting what has previously been done was brought up in many 

of the interviews. Unfortunately, none of these took place during the observations, so 

we had to resettle to retrospective accounts and, in some cases, demonstrations in 

training mode. Nevertheless, the subjects expressed discontent over the restrictions 

placed on “regular” cashiers regarding what is possible for them to do with the cash 

register, and in the multitude of separate actions that are sometimes needed to correct 

a single action even with the correct privileges.

Restrictions imposed on the actions a single cashier can do are commonplace. Within 

the stores observed, all of Chain В and Chain C stores had prevented making any 

changes to previous transactions but correcting the very last item that had been 

scanned. This was not the case among Chain A stores, the cashiers having the ability 

to do virtually anything with the system. The rationale for restrictions is to prevent 

tax evasion on the store level and misdemeanor by cashiers for the purpose of 

financial gain. These are issues that are hard for software supplier such as Aidata to 

tackle, as the decisions are ultimately made at chain management level. Regardless, 
the burden imposed on individual cashiers needs to be taken into account when 

making software design decisions.

Additionally, some of the cashiers interviewed expressed frustration over the 

complexity of key presses required to perform corrective actions.
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6.1.2 Co-workers
Co-workers not working at the terminal are called upon if the barcode of an item is 

missing or is not recognized by the terminal, and the cashier does not have the item’s 

price at hand. In large stores, the salesperson responsible for that product group may 

be called upon, or the cashier might go and pick the price by herself. Additionally, 

other cashiers may be called upon security concerns as described above, to help with 

congestions, to supplement for breaks, and for occasional guidance in using the cash 
register.

6.1.3 Personnel from other stores
Personnel from other stores are contacted if the store is out of stock on a certain 

product and no suitable substitute could be found for the customer. This is more 
likely to occur in single-category specialty stores than in grocery stores. In Chain A 

stores, the personnel had the opportunity to look up the stock of other stores from the 

chain’s intranet pages. When observed, a web browser was opened from one of the 

cash terminals not currently in use, and the stock of the item was verified by calling 

the particular store as the stock quantity displayed was from the beginning of the day.

6.1.4 Store manager
The store manager is the person ultimately responsible for a single store. He or she 

typically bears responsibility for training the cashiers at the store, handles managerial 

tasks, supervises money handling by going through the deficits and excesses of each 

shift and acts as a communicator between the chain level management and the 

cashiers at the store. Depending on the level of chain management and supervision, 

the tasks carried out might include assortment maintenance and ordering new 

supplies. In short, the store manager holds responsibility of the store. Smaller stores 

might not necessarily have a store manager of their own; in smaller shops it is 

customary that a single person acts as a manager for two or even three stores.
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The store manager, along with the assist0061nt store managers described below, also 

carried a key to the cash register with them in all of the Chain В and Chain C stores 

observed. This key, called the x-key, enables canceling of previous items (exception 

being the very last item scanned), changing the transaction tender type, training 

mode, and also administrative functions such as reprogramming the keyboard. In 

Chain A stores, all the cashiers were able to execute all the commands; no separate 

key was needed.

6.1.5 Assistant store manager
Assistant store managers act as aides for the store managers. In general, the store 

managers work during office hours, leaving the assisting store managers to watch 

over the store at other times when the store is open. During daytime, there is usually 

both the store manager and at least one assistant store manager in place. During 

evening time, in addition to at least one cashier there is usually one assisting store 

manager, taking part in selling and cleaning the store but holding responsibility of 

the place as a whole.

The tasks of an assistant store manager vary depending on the level of experience 

and trust attained, but in principle they can be pretty much the same as those for the 

store manager. The exceptions are supervisory tasks such as contract negotiation and 
disciplinary issues.

6.1.6 Chain administration
The level of chain administration present depends on the company culture of the 
chain2. If counting the money is not done on a store level, it is the chain 

administration that informs the store manager or assisting store manager of the 

possible deficits and excesses. This will be treated in more detail in Chapter 6.2.2. 

Additionally, the chain level administration handles the product portfolio at the store 

and publishes information of general interest for the store, such as known security 

threats and best practices.

2 This is also dependent on whether the stores are franchise or owned by the chain. None of 
the observed stores were franchise.
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The communication between the chain administration and an individual store 

happens through intranet pages, newsletters, email, personal visits, and phone. All of 

the observed chains had their own intranet pages, Chain C had a weekly printed 

newsletter distributed to all the stores, and all of the Chain A and Chain C stores had 

an email account for the store readable by everybody working at the store. If the 

announcements were deemed important, they were printed and placed at the back 
office of the store.

6.1.7 Security staff
The security staff gets involved if there is a security threat, such as an attempt of 

shoplifting or intoxicated people acting obtrusively. The checkout stand is often laid 

out in such a way that leaving the stand is not easy for cashier; nevertheless the 

cashier is not likely to leave the cash register as the drawer safety might be 

compromised. Often the cashier recognizes an attempt of mischief, alerting either a 

fellow cashier or the security personnel of the problem. In large stores and small 

stores associated to a shopping mall there is usually a separate security guard to be 

called for. The checkout stand typically contains an alert button for emergencies: in 

all the stores observed there were always at least two people on shift for safety 

reasons.

6.1.8 Customer
No discussion of roles at a store can be had without a mention of the customer. 

Studies have shown that consumers want to reduce the time they spend shopping, 

and shopping is felt as an activity that adds stress to people’s lives (Aylott 1998). In 

this study, the existence of an outside person taking notes and asking questions from 

the cashier were likely to create mixed responses from the customers. The observer 

received a number of odd looks from the customers and every once in a while the 
nature of the study had to be explained. Nevertheless, the study of customer behavior 

was left out of this study because of objectivity reasons. To pursue the study of 

customer behavior further, security camera recordings could be used. This might, 

however, raise ethical and juridical issues.
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However, a distinct difference was observed between the customer service in a 

single-category specialty store and in a grocery store. In a specialty store, the 

customer often approaches the cashier with questions about specific products. The 

cashier helps the customer to choose the appropriate item and gives instructions for 

appropriate use. This might often involve having to look up information from 

corporate intranet, and all the cash registers in observed specialty stores had a 

keyboard and mouse attached. Many of them found having a separate keyboard 

around clumsy, though. In two (2) of the stores one of the cash terminals had been 

designated for non-sales use: it was used to product queries and order creation.

In a grocery store, the interaction between the cashier and the customer did not 

concern the products to be bought, except for the occasional query for the stock of an 

item. Indeed, it would be rather odd to assume the cashier to have intrinsic 

knowledge about a single product in the wide range of categories a typical grocery 

store offers. Besides interaction regarding the tender type, the discussion observed 

was mainly small talk.

6.1.9 Bulletin board
All of the observed stores had a myriad of notes attached to the bulletin board. In 

seven (7) of the observed stores, it resided on the back office where the office safe 

and a back office computer are located. The back office as a physical space is treated 

in more detail in Chapter 6.4.1.

As in most of the offices utilizing bulletin boards, the board was cluttered with 

informational messages, advertisements for partners and food chains, jokes, work 

shift lists and such. The important messages, having arrived mostly via e-mail, had 

usually been colored to attract attention. Some of the notes were from years back, 

and unlikely to be valid anymore.

Also, in the specialty stores goods that had been reserved for a customer to pick up 

were usually either stored at the vicinity of the bulletin board or, alternatively, at the 

cash registers. One of the observed grocery stores also had a note reminding to 

reserve a special collection of pastries for the lady who always comes to pick them 

up on Fridays.
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6.2 Work habits and sequences

Based on the observations, the following sequence models were created:

6.2.1 Sales at the cash register
Performing sales and serving customers at the cash register is the essential core of 

cashier work. Hence it is crucial that the system supports these actions seamlessly 

and allows the cashier to perform tasks in swift, uninterrupted fashion.

The customer service is initiated as the customer arrives to the checkout stand. He or 

she then places the goods to be purchased on the conveyor belt, which moves the 

items into cashier’s reach. The cashier then registers each of the products. If the 

product contains a barcode, it can be automatically scanned. Otherwise, the cashier 

has to type in a code separately. For the products that lack a barcode, such as 

pastries, the product code is picked from a separate binder (see Figure 11 for details). 

If the product is not listed in the binder, e.g. the barcode tag has slipped; the cashier 

validates the price of the product and then sells it using a special code which 

indicates the product is part of a product group. An example of a product group is 

yogurts.

If there is more than one of the same product being sold, the cashier can register the 

multiplier by clicking on the appropriate number before scanning the item. Likewise, 

a percentage discount of a product may be given by typing the discount and pressing 

the discount button. If the discount is given as two numbers, it is treated as a 

percentage discount. With three numbers or more, it is treated as a fixed discount. 

There are some additional discount types such as giving a fixed discount of the total 
sum of the transaction3, but they all follow the same pattern in terms of entering the 

discount.

3 A good example of this is the employee discount.
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In general, the discounts were considered simple and easy to use by the cashiers. The 

store that did not have centralized product and discount management had 

experienced several occasions where the discount groups were set incorrectly in the 

system and thus wrong discounts were being given. However, this result can not be 

generalized as all other 9 stores observed had centralized assortment and promotion 

management.

Three (3) of the observed stores would have preferred display of the discount rule 

when a product with a possible discount is scanned. These products are called 

products in promotion. An example of the discount rule is buy 5 bottles of milk and 

get them for 0.20 € each. Sometimes the customer wants to double-check the 

discount rule from the cashier. Even though the discount logic is transferred to the 

cash register so that the POS application can give the discount automatically, this 

rule is never displayed to the cashier. In fact, on the operator display does not give a 

price for the product at all until the very end of the transaction if there is a possibility 

for discount due to a promotion. The customer display gives this information, 

though. This caused misunderstanding among the cashiers who were not experienced 

with the system.

Regarding the learning curve of the system, the general agreement based on 

interviews and observations was that the system is fairly easy to learn. Scanning 
items and handling payments are the two essential tasks for a cashier, and both of 

them are performed in a straight-forward and simple fashion with the cash register.

In general, a new person is given an approximate of one hour’s training for using the 

cash register. The time allotted is greater for permanent employees, for whom the 

orientation also consists of other topics as well. A new cashier is never left to work 

alone at the cash register on the first day; hence there is always somebody to help out 

in the case of problems.
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Often, the reason for edginess when using the cash register for the first time may 

come from lack of experience in handling money. Many people handle money with 

great deliberation, as they fear giving incorrect change for the customer. In many 

causes, this might add more to the sluggishness and anxiety of people using cash 

registers for the first time than the actual user interface for the cash register does. 

This was experienced in both observing a newcomer who had never acted as a 

cashier before and in interviews with more experienced cashiers.

Five (5) stores were using a chip and pin solution for credit card payments. This will 

be treated in Chapter 6.2.6.

Figure 4 describes a sequence model of one sale transaction observed at the store.

Trigger: Client at checkout stand

I
Read the EAN code of the product with scanner

1
Type in multiplier for a good

IType in special discount

I
Read membership card

1
Tell the client the amount to pay

Wait until client hands in 
the correct tender

Register the tenaer type to the terminal

I
Register amount of money paid

1
Give back the change to client
Figure 4 - Sales at the cash register
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6.2.2 Counting the money at the tills and at the office safe
To prevent financial losses and accounting errors, the stores want to control whether 

the money at drawer is how much it should have been according to the sales 

performed. Sometimes there is either deficit or excess, and this may be because of 

user errors in recording transactions, data transfer errors, incorrect money being 

given back to the customer, or deliberate misuse. According to the persons 

interviewed, the first two reasons were by far most common, the third reason 

occurring very rarely. None of the store managers interviewed admitted to deliberate 

misuse by their cashiers, but the validity of this claim is hard to prove.

There are two ways the possible deficits and excesses in the drawer can be treated:

Personal responsibility: The money at the drawer is the responsibility of the cashier 

that has been performing the sales using that respective drawer. The cashier carries 

his or her own drawer to the cash register at the beginning of the shift, and delivers it 

to the safe at the end. This cashier is the only one who is to perform sales once the 
drawer is attached to the cash register4. Two of the three chains observed followed 

this rule. At Chain B, the cashier counted the money at the end of the shift by herself, 
not knowing how much money the drawer should contain5. At Chain C, the contents 

of the drawer was sent to an off-site calculating center as-is, and the center then 

reports on possible discrepancies. In both places unsolved deficits were deducted 

from the salary of the respective cashier.

Shared responsibility: The money at the drawer is the responsibility of the store as 

a whole. The drawers are bought to the cash registers by anyone who has arrived to 

the store at the morning, and a single cashier works at any of the cash registers at the 

store. At the end of the day, the money is either sent to a calculating center or 

counted at the store by the persons present at the end of the day. Obviously this 

model makes dealing with discrepancies harder, thus requiring more trust towards 

the personnel at the store. All of the stores following this behavior were small stores 

with a maximum of four (4) cash registers.

4 An exception to this rule is the substitute for breaks, which was a specially assigned person 
in one of the stores observed.
5 This is sometimes referred to as a blind declaration.
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Regardless of the method of handling the money at the cash drawers, all observed 

stores counted their money at the office safe once per day at minimum. The office 

safe typically contains a reserve for small coins, and the larger notes that are waiting 

for pickup by a carrier company. The exact schedule of money transfers is varied 

without the stores’ knowledge for security reasons.

Depending on the type of responsibility the store is using, the tasks performed at the 
start of the day and end of the day may be different. In this study we observed both 

types of responsibilities at all the phases described in Chapter 3.1.2.

6.2.3 Performing start-of day tasks
There are a number of things that have to be done at the store before it can open its 

doors in the morning. Usually the procedure for repetitive actions such as opening 

the day, closing the day and doing the monthly accounting is given by the chain level 

administrators, and it is followed with a varying degree of precision. The Figure 5 

describes a sequence model of one of the stores, where shared responsibility was 
used.

In general, the atmosphere at the store seemed fairly relaxed at the opening, as 

compared to the evening when the cashiers are in a hurry to end their shifts and leave 

to home. The rush hours usually begin at 15 or 16 when people leave work and want 

to visit the store on their way home. Often the first shift of new cashiers is in the 

daytime so that there will be time for other cashiers to give guidance. Likewise, 

reception of orders and unloading the packages, and cleaning the store, is mainly 

done in this time. This does not apply for fresh products such as vegetables and 
seafood, which is unloaded and put for sales as they arrive.

In small stores, the preparation of funds for transfer to bank was done either after the 

closing time of the store or before the store opened its doors. This was because there 

were usually no extra people for doing this during the opening hours. Several stores 

stressed heavily that they never do any counting of the money at the tills but take the 

drawers straight to and from the back office. Most of these stores had a checkout area 
with glass elevation to a place with a reasonable amount of traffic, such as inner 

streets of a shopping mall. However, some of the smaller stores and the large store 

observed did count the money both at the cash register and at the back office.
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The stores typically had a printout containing a bullet list of actions they are to 

perform at the start of a day, at the end of a day and at periodic intervals. This will be 
treated separately at Chapter 6.5.1.

Trigger: arrive at the store

I
Receive deliveries of goods, sign delivery notes

I
Mark the goods as delivered in the systen Intent: Update stock count,

file a complaint if needed

I
Check the daily report and declaration summary from yesterday

Solved where 21,15 € excess 
from yesterday came from

File the daily report and declaration summary into a binder
Intent: Satisfy bookkeeping 
requirements1

Cross-check the amount of notes with automatic cash counter

I
Create a new transfer to bank in the system Intent: Move large sums of money 

away safely

IWrite the cover sheet for the deposit bag

1
Store the deposit bag at the safe for pickup

I
Check the cash drawers for change money

I
Move the cash drawers to the POS terminals

Performed sales at the POS terminal

' r
Perform the starting balance input for the day

Figure 5 - Performing start-of-day tasks
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6.2.4 Starting balance input to the system
Five (5) of the observed stores were using fixed opening position. All of these were 

stores with personal responsibility. When the cashier starts his or her shift, she takes 
one of the money deposit bags bought by the money transportation company and 

stores the id slip from the bag inside the drawer. The system takes this amount 

automatically into account when calculating how much money the drawer should 

contain at the end of the day. In the other five stores, however, the exact opening 

position varies. Four (4) of these stores used the money they had had left at the end 

of the previous day as their opening position, with large notes stored into a separate 

place for pickup. Even in these cases the drawers are stored overnight in a safe for 
security reasons.

When using the closing position from previous day as the opening position, the 

closing position that was recorded into the system was stored as a printout along with 

the actual money. The opening position was then copied into the system from 

previous night’s printouts. Some of the interviewed people held the belief that a 

recount of money at this stage is required, but in practice this was only done if there 

was a reasonable suspicion of misuse or a typing error.
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Trigger: Prepare the cash register for opening

¡
Pick up the keyboard and mouse from under the POS

I
Hide the POS software into background

I
Turn on the screen from the POS terminal

I
Insert the notes into the cash drawer

I
Log into the back office system with cashier account

¡
Go to the starting balance input screen and choose the right POS

1
Pick up a printout from yesterday’s closing balance input and 
record the starting balance based on that.

1
Activate the POS software from background

1
Put the keyboard and mouse away

I
Place the printout from yesterday into the drawer, lock the drawer
Figure 6 - Starting balance input to the system

6.2.5 Performing end-of-day tasks
Performing end-of-day tasks in a store involves closing the doors of the store, 

transferring cash from drawers to the safe and printing the financial reports for the 

day. In four (4) of the observed stores, the financial reports were printed 

automatically during night, provided that the printer was turned on and had paper. In 

the other six (6) stores, the financial reports were printed either in the evening or the 

following morning, signed and kept in a separate binder for accounting. The 
accounting jurisdictions in Finland require all documents to be stored for a minimum 

of six (6) years.
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All of the stores moved the money they had left at the drawers at the end of the day 

to the safe for safekeeping. Where counting of the money was not done at the store, 

the money was placed in separate deposit bags, marking the serial number of the bag 

in a separate dispatch. Each of the cashiers filled their own bags, and confirmed that 

the bags had actually been sealed. At the same time, the cashiers recorded the 

number and sum of non-cash payments received. Sometimes there are errors and 
omissions, possibly because the cashiers want to end their shift as soon as possible 

and get home.

In the stores where the money was counted on the spot, this was done after the store 

had closed its doors but before the cashiers left home. If the store had had more than 

one cash register in use during the day, it was often closed a little bit earlier, usually 

around 30 minutes. This allowed the money from that drawer to be counted already 

beforehand. If there are delays in data transmission, end-of-day operations are 

delayed likewise. This is because the program used for calculating deficits for each 

safe has to be sure there is no more sales transactions to come from the cash 

terminals before preparing the financial reports for the day. This, combined with 

possible problems with the printer, can generate a lot of frustration among the people 
left at the store.

6.2.6 The customer pays with chip and pin
All of the stores from Chain A were using a chip and pin solution to authenticate the 

credit card. In all the observed stores from Chain В and Chain C a traditional 

magnetic strip reader was used to read the card and the customer then signed a slip to 

prove that the card was his or her. Currently chip and pin solutions are rare in 

Finland, as credit card theft is uncommon and stores are unwilling to invest in new 

technology due to low return on costs. This situation is expected to change as the 

new law has come into place on July 2006 (Luottokunta 2006) which puts the stores 

into liability if such credit card abuse is discovered that could have been prevented 

by the store having an electronic verification system such as chip and pin in place.
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Unfortunately there was no opportunity to directly observe the customers using the 

terminal because of security concerns. However, when the cashiers were interviewed, 
all of them reported customers having difficulties in using the terminal. The screen 

size is small, making it difficult for elder people to read its contents. The terminal 

also lacks proper shielding, making it possible for intruders to capture the pin code of 

the customer.

In Finland it is customary that there is both a credit card and bank credit integrated 

into a single physical card. When such a card is inserted, the customer needs to 

choose which one is to be used. Initially, only the default choice (set by the card 

manufacturer) is displayed, the customer having to click either of the blue buttons 

under the screen to be able to choose among alternative methods. There is a delay of 

approximately a second in approving the transaction, as the system contacts the card 

issuing authority for verification. In older systems this delay was considerably 

longer, which has likely led to many customers having negative connotations of such 

systems.

Figure 7 presents a typical sequence of actions when the customer pays with chip and 

pin terminal.

Trigger: cashier awaits for tender

I
Insert card into the slot

Wait for the terminal to register the card

Choose the tender type and click the green button

1
Key in your PIN code and click the green button

Wait until the terminal acknowledges 
the transaction

' r
Remove card

Figure 7 - Paying with a chip and pin terminal
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Three (3) of the five (5) stores observed had separate user instructions attached to the 

terminals. The instructions describe each of the buttons, and the sequence of actions 

needed for the transaction. Figure 8 is a picture of the instructions that are attached to 
the terminal (in Finnish).

Näin maksat SirukottiUa
— m 1 • Ilmoita kassalle, )os haluat 

maksaa ostoksesi sirukortilla.

Aseta sirukortti lukijaan.

3 • Valitse maksutapa maksutavan 
selailunäppäimellä, paina OK.

Seuraa ja 
noudata 
näytön 
ohjeita

2.

Selailu
näppäin' J ■’ .) 1 ¡

1.J 5 I
•VJ» Jt». ■

4. Näppäile PIN -tunnuksesi, 
paina OK.Valinta-

näppäin

isheytä-
äppäin

0K-
näppäin

5 • Odota hetki. 

6« Poista kortti.*** *— }.¿mjrjaus-
ippäin

Figure 8 - Instructions attached to the chip and pin terminal (in Finnish)

Helsingin Sanomat, the leading Finnish newspaper published an ironic commentary 

giving instructions for using the terminal (Helsingin Sanomat 2006). Some of the 

difficulties experienced when using the terminal can likely be attributed to the lack of 

chip and pin terminals in Finland. As they get more common, people will probably 

grow more used to them and they will probably be able to adapt more easily to 
paying with chip and pin terminals.

6.3 Work culture at the stores

The sales performed at the cash register, money handling and physical environment 

seemed reasonably similar between the grocery and specialty stores; we observed a 

sharp contrast in culture between these two store types. The specialty stores were 

more focused on the knowledge about the products they sell, whereas for grocery 

stores the key aim seemed to be reasonable prices and an easy shopping experience.
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6.3.1 Culture at a grocery store
Grocery stores try to stand out from the competition with other stores by being easy 

to approach, located conveniently and having reasonably cheap prices. They are not 

able to compete with large superstores in what comes to variety of goods, but they 

can compete in being close to people’s workplaces and homes, and by offering an 

easy shopping experience. None of the observed grocery stores emphasized in their 

marketing the variety of goods offered - nor did their staff mention this during the 
interviews.

The supervision of the cashiers from chain administration was very high in all the 

observed grocery stores. This supervision was not felt so concretely in store manager 

- cashier -relations, but this might also be an observation bias. All the persons 

interviewed were either cashiers or store managers, and it was probably easier to 

express negative feelings about chain administration which is considered more 
remote than the people working with you on a daily basis.

Several of the observed cashiers complained that they are not allowed to do things 

necessary for their daily tasks on the cash terminal. Indeed, many of the actions 

regarding cancellation of transactions require the presence of a key either from the 

store manager or assisting store manager. The store managers, when asked to justify 

these restrictions set by the chain administration, cited prevention of misuse by both 

cashiers and customers eager to abuse any possible loopholes in the system.

The same strict level of control is applied to all the financial transactions that are 

done within the stores. The cashiers are obliged to report all the non-standard 

payments they received such as rebates, promissory notes, bottle returns and gift 

vouchers at the end of their day - the store manager or the assisting store manager 

then verify all of these on the day after. The cashiers find this a repetitive and 

frustrating task, yet they perform the tasks leniently in fear of sanctions that might 
follow.
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Suppliers form another role in the cultural sphere of a grocery store. They aim to 

keep their goods in the shelf, preferably in a position where it can be easily spotted 

by the customer. The daily interaction between the suppliers and the store is indirect, 

being done mainly via the transportation companies. The nature of this relationship 

is, however, a topic for a completely different study.

Suppliers

You iu/d Store company culturekeep ourgpi 
in the sheß*

Assist, store 
managerStore manager

Cashiers

Cashiers 4
nei ie % Customer^ovejseen \

Chain level 
management and 

supervision

%
чЧ

%\Лш adhere to 
snn&t financial 
stanpacds \

Figure 9 - Grocery store
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6.3.2 Culture at a single-category specialty store
The observed single-category specialty stores take pride in their business: the 

customer trusts the company for knowledge about that field, and often approaches 

the store with questions about specific products. The chain wants to be the definite 

source of expertise when selling its area of products in Finland, and giving the 

customer guidance on related fields is considered to be an important part of this 

position.

In general, the store managers seemed to grant more authority to the cashiers in 

specialty stores than in grocery stores. All functionality, except for the training 
mode6, is accessible for both regular cashiers and store managers. The observed 

specialty stores did not have any assisting store managers.

The observed stores also emphasized heavily on giving proper training for its 

permanent employees. Different groups were also formed inside individual stores; 

giving people an opportunity to impact and work on things they feel important. An 

example of such is the assortment team. Additionally, it seemed that the chain 

administration was willing to grant the stores greater authority, letting individual 

stores create their own best practices as they see fit. As a result of this, some stores 

had created their own user manuals, which will be treated in more detail in Chapter 

6.5.2.

The training mode allows you to practice selling at the terminal as if you were performing 
real sales. This means you will be able to sell items, register payment and print out a receipt 
but all the receipts print with a TRAINING marker and the sales will not be accounted for.
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Store manager
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Customer

/ Chain level 
management and 
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№ adhere to 
rìsi regulatory

rule,

Figure 10 - Single-category specialty store
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6.4 Physical environment

6.4.1 Back office
The back office typically contains a workstation computer, printer, money counting 

machine, safe, and all printouts that are required for accounting purposes in separate 

binders. It is usually connected to the cargo and unloading areas of the store, and is 

not directly accessible by customers. As the observed stores were small, the back 

office usually served both as a rest area for the personnel as well as an area for doing 

various management tasks with the computer. These tasks include, but are not 

limited to, approving money declarations, work shift management, assortment 

maintenance and related tasks. However, we will not dig deeper into this subject as 
the focus for this study is on selling at the cash register.

6.4.2 Cash till
After finishing with picking the items, the customer proceeds to a till for checkout. 

The tills are usually packed in a compact setting, and most of the stores complained 

that the space reserved for a single till is too small. In all of the stores observed, tills 

were placed at 180° angles at each other so that there was always at least one till 

facing the other direction than the others. This is to prevent musculoskeletal stress 

caused from repetitive movements in one direction only. A typical till configuration 

observed is described below (Figure 11).

In general, it can be said that all the tills observed met the ergonomic requirements 
laid out in Chapter 3.5. None of the stores observed had a scale; the products that 

were sold by weight were weighed by the customers themselves with scales located 

at the departments. Likewise, in all of the observed stores the wrapping of the 

products was not done by the cashiers but rather by customers themselves. As 

explained earlier, this is customary to all stores in Finland.
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The cash register can be located either under the keyboard, or under the belt under a 

reel that can be drawn aside. Figure 12 gives an example of a till layout where there 

is a space for both of them. In the store where the picture was taken from, only the 

money drawer under the keyboard was used - the reason for having a space for the 

other drawer was unknown for the store personnel7.

7 of the observed stores were equipped with TFT displays. Two of these stores had a 

cash register with a touch screen for evaluation use, but in both cases it was not 

actively in use as the keyboard was considered to be faster and a more reliable input 

method. Five of the stores had equipped at least two of the cash registers with a 
normal keyboard and mouse in addition to the point of sale keyboard8. Only one of 

the stores had the keyboard and mouse actively in use even as the store is open; they 
were using the register for making new orders and searching for information from the 

chain’s intranet. Others used the keyboard and mouse only occasionally, placing 

them on the conveyor belt temporarily.

7 There is a legitimate need for two separate money drawers when multiple currencies are 
handled customarily. However, none of the observed stores accepted anything else than 
Euros.
8 The 'point of sale' keyboard is a special keyboard, containing a numeric keypad and 
typically around 30 keys which typically have an individual meaning, such as ‘Cash’. The 
keys are built to sustain heavier use than normal keyboards, a principle which also applies to 
the actual pc hardware.
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Tobacco dispenser
TeleprWie to contact the 
Back offibe for assistance Area for money handling, 
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help / emergencies

Small ring binder 
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that lack bar codes, 
e.g. pastry Notebook for keeping track 

of forgotten items, cash register 
instructions
Keypad for controlling the tobacco 
dispenser

Figure 11 - Till layout in a typical store

Figure 12 describes an example of a typical till layout in a store.
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Figure 12 - An example of a till layout
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Figure 13 - An example of a checklist of regular actions on a store
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6.5 Artifacts

6.5.1 Checklist of regularly occurring actions
The tasks that are to be performed at the beginning of a day and at the end of a day 

are numerous, and usually have to be carried out in a specific order. Additionally, to 

keep up with bookkeeping and accounts, there are specific things that have to be 

done at the end of each month. Many of the stores had either self-constructed 

instructions or instructions provided by the chain level administration on performing 

these actions. The checklist was usually placed within the immediate vicinity of the 

back office computer. Figure 13 shows an example of such a checklist at one of the 

observed stores. The checklist in picture shows the actions that have to be done at the 

beginning of each day, at the end of each day, every day but not at any given time, 

weekly, and monthly.



The lists resembled more a checklist than an instruction manual; the tasks to perform 

are listed at title level only. Not all of the instructions concern the tasks related to the 

computer systems: instructions such as arranging the warehouse and store level, and 

safety precautions for handling money were included. Many of the instructions 

concerned printing various reports, sending sales data and information via email or 

regular mail to different recipients. In most cases, this can be attributed to lack of 

communication within the different systems in use.

6.5.2 Self-written instructions
Three (3) of the observed stores had either modified the existing instructions for 

using the cash register to fit their purpose or written completely new instructions on 

their own. One store had a total of 11 pages of hand-written instructions. When 

asked, the rationale for this was that they took the system to use in such an early 

phase that no proper documentation was available. As time has passed and the 

quantity of available documentation has increased, the store still prefers the 
homemade instructions over the official ones.

Figure 14 describes an example of self-made instructions for using the system. The 

instructions, written in Finnish, concern the procedure in transferring coins from the 

office safe to a sales drawer.
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Figure 14 - An example of self-written instructions (in Finnish)

6.6 Summary

The following roles, associated within the cashier work, were described in Chapter

6.1:

Cashier

Co-workers

Personnel from other stores

Store manager

Assistant store manager (grocery stores)

Chain administration

Security staff

Customer
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The cashier work itself is rather solitary, the main work being serving the customers 

that want to check out with their products. However, when the cashier encounters 

problems co-workers, personnel from other stores and assistant store manager or 

store manager might come into play. The store manager is also involved in 

supervisory duties, and in controlling the cash flow within the store. To ensure the 

safety of the store, security staff is often present.

The following distinct sequences of work were detected as part of the daily routines 

at a store:

Sales at the cash register

Counting the money at the tills and at the office safe

Performing start-of-day tasks

Starting balance input to the system

Performing end-of-day tasks

These sequences were described in detail at Chapter 6.2. Additionally, the process of 

customer paying with the chip and pin terminal was inspected in more detail.

Regarding the work culture at the store, there were notable differences between the 

observed grocery and single-category specialty stores. The grocery stores focused 

their message to customer into reasonable prices and easy shopping experience, 

while the specialty stores emphasized on their knowledge about the products being 

sold and on the expertise of the service offered.

Two distinct physical spaces were located within the stores that have direct relevance 

to the cashier work. The checkout stand, containing the cash register, conveyor belt 

and all needed appliances for serving the customer is one of these. The other is the 

back office, which contains the area that is needed for money handling, 

administration, order maintenance and all other tasks that require a computer but can 

not be performed at the cash register. These are described in Chapter 6.4.
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Chapter 6.5 describes in detail two noteworthy artifacts observed during the 

observations: checklists of daily actions and self-written instructions. There are 

numerous tasks that have to be performed at the store every day, many of these in 

particular order. To make sure these steps are followed, many of the stores had 

printed the instructions and placed them visibly in the vicinity of the workstation pc. 

Additionally, some of the observed stores had resorted to writing instructions of their 

own, citing lack of instructions that suit their needs.
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7 CONCLUSIONS

In this chapter we answer the research question presented in Chapter 2.2, based on 

the results obtained in Chapter 6. We shall also evaluate the validity of our research 

hypotheses. In Chapter 7.2 we evaluate the research methods used in the study.

According to the focus set on Chapter 1, even though some of the stores observed did 

not have a graphical display for the cashiers but only a two-line screen, the 

discussion for improving the user interface only concerns situations where the store 
is equipped with a graphical display.

7.1 The usability of the cash register

Contrary to our hypothesis, purely transforming the interface into something that 

more closely resembles those of modem graphical user interfaces might not be the 

best solution. The basic selling functions of the cash register need to work under all 

circumstances; even the least distractions to this would cause severe delays, 

complaints from customers and likely even monetary losses. None of the interviewed 

people raised any complaints about normal sales functions, neither were there any 

difficulties during the observations. Hence the basic functionality should not be 

changed unless there really is a pressing need to do so.

However, it is true that the users need complex memory rules to activate commands 

that are infrequently needed and thus not placed in the keyboard as buttons of their 

own. This was raised in several interviews and some of the actual observations. A 

suggested replacement for accessing the rarely-occurring commands would be a 

popup window which would be activated with a special key. To browse and select 
within this menu, arrow keys, trackball or mouse would be needed or the screen 

would need to have touch screen functionality.
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A method for accessing rarely-used commands might also be a solution which occurs 

in many of the modem phone interfaces and at most of the ATMs today: keys whose 

action is context-specific. These keys could be specially designated keys at the point 

of sale keyboard, they could be attached to the physical screen, or in the case of a 

touch screen they could be elements of the interface. An example of such 

functionality would be cancel: by first pressing a ‘Cancel’ key on the keyboard the 

user would choose, using the context-specific keys, whether he or she wants to 

cancel the current receipt, the previous receipt or any arbitrary receipt, or if he just 

wants to alter the method of payment.

The cash register could also be made easier to leam if the cash register software 

provider would, in addition to producing the complete user manual with tens to 

hundreds of pages, provide a quick summary of the instructions in a small sheet that 

could be attached to the terminal. This would serve the cashiers more than the 

traditional user manual, as it is too cumbersome to handle at the cash register. 

Having the manual at the back office does not help either, as the cash register is not 

available there for practice. And in a problem situation there’s no time to fetch it 

from the back of the store.

7.1.1 Faultless operation and efficiency
As was laid out in the hypothesis, it seems that the basic functionality of the system 

already works at a sufficient level of efficiency. Thus, in order to improve the 

efficiency and faultless operation the changes need to be placed elsewhere. Two 

improvement areas were identified which seemed problematic, causing unneeded 

delays and possible errors: the handling of discount campaigns in the operator screen 

and the interface for the chip and pin terminal. Additionally, as discussed in the 

previous chapter the functionality used infrequently could be made easier to access 

by utilizing context-sensitive keys.
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The handling of products which belong to discount campaigns in the operator screen, 

as discussed in Chapter 6.2.1, is not intuitive for the cashier and needs to be 

rethought. Moreover, loyalty cards are becoming more and more common among the 

retail chains, likely to increase the complexity and number of different discount 

schemes as the customer can be uniquely identified. The discount rules can get 

complex and overlapping, and thus it becomes even more important that the actual 

rule is expressed in a comprehensible fashion.

The screen real estate provided by the TFT screens available in modem cash registers 

could be taken advantage of when designing the discount campaign display. One part 

of the screen could display the currently active discounts, such as “You have bought 

tw’o packages of Coffee XYZ, hence you get the third free ”. Other part of the display 

could then display the discounts that will be activated if the conditions are met, such 

as “If your purchases exceed 100 €, you will get a 5 € discount coupon ”. Thus the 

cashier would be better able to answer the customers’ enquiries and also proactively 

promote the campaigns.

The chip and pin terminal, as discussed in Chapter 6.2.6, is another area which needs 

to be improved in order to ensure the efficiency of the cash register. It is operated by 

the customers, who are not as acquainted with the system as the cashiers are. The 

principles of ‘walk up and use ’ interfaces, a term used to describe interfaces which 

aim to permit the user to do useful work on their first encounter should be applied to 

the design of the chip and pin terminal (e.g. Poison, Lewis 1990).

In places where the corrective operations were limited for only store managers or 

assistant store managers to use, this caused notable anxiety among the cashiers 

interviewed. Fear of misuse notwithstanding, the control should not be as pervasive 

to the cashiers. One alternative approach could be to allow the cashiers to make 

corrective actions, but to produce a report for the store manager on a daily basis 

which would show the amount - and details, if deemed necessary - of these 

transactions.
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7.1.2 The work processes at daily operations of sales clerks
The daily work processes of sales clerks mainly consist of scanning items that the 

customer wishes to purchase, and collecting the payment. These are by far the two 

most important work processes for sales clerks. In addition to this, work processes 

that are done at the cash register are counting the money and non-money slips and 
keeping an eye in the store for shoplifters and other mischief. Every now and then 

there was a need for changing the purchase afterwards, reprint a receipt from before 

and temporarily suspend a receipt.

In addition to the above-mentioned tasks, handling the monetary flow of the store 

consumed fair amount of time. In some of the stores this was handled by any cashier 

available, whereas in some stores this was only assigned to either the store manager 

or assisting store manager.

7.1.3 Differences between the Imposed and observed work models
Judging by the work model imposed by the cash register software, the money left at 

the tills at the end of the day is to be counted at the stores. In many stores this is not 

the case, and based on the observations the trend is increasing. There are ways to 

work around this problem, but it often leads to cumbersome solutions, such as the 

cashier having to enter same numbers into numerous places. In addition to 

consuming the time of people working at the store, it also increases the likelihood for 

accounting errors. The procedure for doing this was described in detail in Chapter 

6.2.2.

Many of the observed cashiers did not actually treat the cash register as a normal 

computer; they were surprised when told that the operating system behind the cash 

register is Windows with all the same capabilities as a normal computer. Due to this 

reason, virus scans or any other “disturbances” that are normal part of any graphical 

user interface actually disturbed some users quite a bit. Additionally, due to this 

some people might refrain from using any other programs than the point of sale 

application at the register; even if they had the time for it and a keyboard and mouse 

at hand.
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The literature study conducted in Chapter 3 seemed to go in hand with the 

observations. However, the description given regarding the work models in existing 

literature was rather cursory, which limits the applicability of the comparison.

7.2 Research methods used

Contextual Design as a research method proved to be suitable for our study. The 

study was met with enthusiasm in almost all the stores visited, and the personnel 

were eager to share their experiences on using the system.

Observations of regular sales at a cash terminal were not always very efficient. 

Normal sales are performed in a repetitive routine fashion, which did not change 

much between the subjects. Direct observation of situations where the normal sales at 

the terminal were disturbed was not possible, as they occur very infrequently. As an 

alternative solution, retrospective accounts (Beyer, Holtzblatt 1998) were used where 

the cashiers were asked to describe their experiences of running into problems with 

the cash terminal. Observing these using scenario-based observational usability 

evaluation methods might provide better results.

Contrary to Beyer’s and Holzblatt’s recommendations (Beyer, Holtzblatt 1998), the 

interview part of the observation was not always finished in 15 minutes. In many 

occasions, the people interviewed had a lot to say about the cash registers, and 

wanted to voice their opinion once they finally had somebody interested in gathering 

experiences. If not always helpful for the study itself, this proved to be a good 

method for gathering direct feedback and collect direct improvement suggestions for 

the software from the end users.
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Most of the interviews were done with a single person; this was a good thing as the 

person to be interviewed did not fear embarrassment if he or she were to reveal 

difficulties in using the system. Likewise, we believe the descriptions of processes 

followed could have been different had somebody else been present. This was 

indirectly experienced in the single interview where the supervisor of the subject was 

present: in many occasions the cashier hesitated with her answers and would rather 

let the supervisor answer some of the questions. Indeed, ethnographic methods can 

reveal aspects of system design the needs or practices the users are unable or unlikely 

to articulate because of power relationships (Hughes et al. 1995).

The choice of recording methods was sufficient: voice recorder and a still camera 

allowed for gathering observations and notes during site visits, yet were not as 

obtrusive as a video camera might have been. At times having teams of two doing 

site visits would have helped, as it was sometimes difficult to both concentrate on the 

user’s actions and write notes at the same time. In one of the stores visited taking 

photographs was met with precaution, and no photographs were allowed with the 

exception of the cash register layout.

The analysis methods used to record the site visits and build work models were 

found useful. The affinity diagram was found helpful both in grouping the findings 

into distinct areas and raising awareness of the study among co-workers. However, 

the models per se did not seem to be sufficient, as describing the observations in 

sufficient detail was not possible using only the models. The goal of the models is a 

bit different to the one suggested by Beyer and Holzblatt (Beyer, Holtzblatt 1998), 

since the models are not only used as an internal tool for the design team. In this 

study, though, one of the very aims of the study is the description of the work models 

prevalent at stores. Hence a more detailed description is justifiable.

The applicability of work redesign can not be evaluated in this context, as it was not 

within the scope of this study.
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8 DISCUSSION

As a whole, the feedback received from people was surprisingly positive. A sentence 

often heard during the interviews was “There ’s nothing wrong with the cash register, 

but the other systems in use could use improvement”. With the other systems, the 

users usually referred to financial management tools, work shift planning tools or 

assortment and article workflow management tools. Nevertheless, by both 

observations and retrospective accounts we were able to build models of the work, 

and through them identify areas for improvement. It has significance for Aidata, as 

the company gains important information regarding the habits of people using its 

software.

The results can be assumed reliable in the context of Finnish retail stores. The stores 

did not have an incentive to attempt bias, and the published study is structured so that 

no individual stores or chains can be distinguished from the results. Variations within 

the conduct of use are likely among different chains, but the work models are likely 

to remain consistent. Even with the 10 visits performed, a saturation point was 

achieved where the same issues were repeatedly being faced. Hence an increase in 

the number of site visits would not have increased the reliability of the results.

The results are likely to apply to Scandinavia as the culture is fairly similar in other 

Nordic countries. Even between the Nordics, though, there are some differences: 

contrary to Finland, in Sweden products are weighed at the cash register. Some of the 

aspects observed, such as the sensitivity in handling money and restrictions imposed 

on use by normal cashiers are likely to show high variation within cultures. This 

could be studied by applying Contextual Inquiry as a research method to stores in 

different cultures.

Chip and pin terminals and their usability also provide an interesting research topic 

for future study. Many customers perceive the terminal as complex, insecure and a 

restrain to normal checkout procedure at a store. However, Contextual Design is 

unlikely to work as a research method in this field as the customers are 

understandably hesitant to other people watching over the shoulder as they are typing 

in their PIN code.
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Usability research should not be a single project, but rather an integrated part of the 

ongoing software development process. For Aidata, adaptation of human-centered 

product development methods already in the early stages of development would do 

much good, and this study hopefully serves as a good example of the application of 

such methods.

A practical implementation of user-centered approach would be the inclusion of 

Contextual Inquiry into one or more stores whenever a project with a new retail 

chain is started. These observations could then be applied by using the work 

modeling, consolidation and work redesign approaches laid out in the Contextual 

Design approach. Later on, the initial inquiries could be supplemented with 

additional site visits to gather more experiences on specific problem areas.

In general, further studies into the usability and social aspects outside of the usual 

topics of ergonomics and the effect of pricing changes on consumer behavior would 

provide more insight into what happens inside a grocery store. After all, despite the 

possible technical advances in the field, the stores themselves are nowhere to go in 
the foreseeable future.
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APPENDIX A - GUIDELINE FOR THE INQUIRIES

Background
Age
Sex
Position
Expertise on retail 
Expertise on current position 
Training
Have you used any other POS systems previously?

Job description
Describe shortly what you do at your work
What other thing do you do at the POS terminal than just selling line items?

Organization of work, roles
What roles do people have at your store?
During a typical day att the store, how do people divide their work between 
serving customers at POS and other tasks?
How do they communicate?
What do you do when there is a problem?
Do people have to sustain stress?

Specific problem situations
What do you do if the product is not recognized by the POS terminal?
What do you do if the back office pc shows a big deficit / excess?
What do you do if the handheld / POS gives a stock for an item, yet it is not 
found?
What do you do if the customer wants to change his / her purchases after the 
receipt has already been created?
What do you do when you need additional change / need to perform a 
deposit?

POS software
Do you consider yourself fluent at using the POS terminal?
Have you had any training for using the POS?
Is it easy for new people at your store to leam how to use the POS terminal? 
Have you seen / used the manual for POS?
Do you have any self-made instructions?
Do you often have to consult the user manual when doing sales?
Do you use the terminal for other purposes than POS functions? For example 
reading the intranet etc.
Do you have any ideas for additional tasks that could be performed on the 
POS terminal at low traffic times?
Have you used POS with a touch screen? How would you describe it’s effect 
on daily operations?

Areas to observe:
Daily routines at the beginning of the day



Have you or somebody in your store written self-constructed instructions on 
post-it notes or something alike?
Do you use any “short-cuts” to get your work done more efficiently?
Do you have any tasks where you need the assistance of a senior clerk or 
supervisor? Why?
How do you consider the general interface of the POS terminal? Do you have 
any improvement suggestions?
Do you encounter any problems with the thermal printer, scanner, customer 
display or other appliances connected to the cash terminal?

Routines at the start of the shin
Counting the cash at the drawer 

Routines at the end of the shift
Counting the cash at the drawer 

Daily routines at the end of the day
Counting the money at the safe 
Backups 

Daily routines at the selling 
Ergonomy of the POS terminal

о

о

о
о

Artefacts to catch:
Any notes (sheets of paper, post-it notes, etc)
Markings on the user manual (if present)
Any deviations to “standard” environment setup: different positioning of the 
keyboard etc

1. Do you have troubles remembering what keys to press to achieve a specific 
function?
How long did it take from you to learn how to 

Perform sales on your own?
Do all the common tasks without assistance?

Do you have at any point of your work the feeling that you are not entirely 
sure what the program is doing?
Do you often encounter articles which either lack bar codes or are not read 
properly by the scanner?
Have you read the instruction manual for POS terminal? Did you consider it 
useful?

2.
a.
b.

3.

4.

5.
f
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