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A study was conducted to investigate the use of telephone functionality in the boss-secretary 
werking situation to provide input with respect to user interface concepts, user 
requirements, and usability criteria for future intelligent phone terminals. The major 
objective of the study was to identify the top ten tasks of secretaries and to select tasks as 
targets for impravement of the user interface and for development of new user interface 
concepts. The boss-secretary application was selected by Philips Business Communication 
Systems, Airdrie (BCS). This paper reports the procedure and results of the initia! 
observational study of 20 secretaries in the actual werking environment. 

lt was found that the average secretary performed a total of 54.2 activities during an 
average office hour. This total number of activities includes intermation management and 
document processing activities, telephone tasks, management of supporting resources, and 
miscellaneous activities. In addition to these 54.2 activities, secretaries are werking on a 
main task, for example, wordprocessing a document, and they are handling a traffic flow of 
8.2 incoming and 12.3 outgoing documents. lf these tasks were done in a nice sequentia! 
order, secretaries would have a full hour of activities with an estimated 1 minute duration. 
This is net the case, they are always multi-tasking. 

The pattern of activities of secretaries is governed by: 
• Multi-tasking: secretaries are seldom werking on ene task at a time. 

Scheduling: secretaries are net in charge of their werk schedules and werk lead. The 
activities of their bosses and their department determine the werk flow. 

• Lack-Control: secretaries can net control the execution of their tasks. They are 
interrupted all the time. 

The following top 10 list of activities of secretaries was found: 
1 . Answering, making, and transferring phone calls 
2. Being interrupted by phone calls and by persons 
3. Address file and archive management 
4. Face to face communication 
5. Galendar management 
6. Searching for information during phone calls 
7. Making and using personal memo's 
8 Handling letters and post 
9. Walking to ether locations tor, for example, making copies 
1 0. Making memo's during phone calls 

Major concerns for the secretary and her tasks are: 
• lnterruptions of werk 
• Making notes and looking for information during phone calls 

Short absences from the desk and office 
• Usability problems with the phone terminal 
• Time lost in trying to call persons that are net permanently glued to their phones . 
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1. Introduetion 

A study was conducted to investigate the use of telephone functionality in the boss-secretary 
werking situation to provide input with respect to user interface concepts, user 
requirements, and usability criteria for future intelligent phone terminals. The major 
objective of the study was to identify the top ten tasks of secretaries and to select tasks as 
targets for impravement of the user interface and for development of new user interface 
concepts. The boss-secretary application was selected by Philips Business Communication 
Systems, Airdrie (BCS). This application domain has characteristics that can be generalized 
to other domains for telecommunication. 

A major goal of this BCS project is to derive classes of feature/task concepts that can be used 
to design a modular terminal architecture that can be easily customized. Usage patterns in 
relation to domain and type of services are crucial for this goal. This paper reports the 
procedure and results of the initial observational study of 20 secretaries in the actual 
werking environment. 

2. Method 

The objective of the study was to determine the pattern of activities of secretaries in the 
actual werking environment by means of structured observations. The study had to be 
conducted without disturbing the daily routine of the office and of the secretary's werking 
style. This condition is crucial to obtain valid data on the type of activities and their 
occurrence. Video recording the office activities of secretaries was ruled out tor the 
following reasons: 

The video-data sampling is limited to one surveillance location, while secretaries 
frequently move around in the office; 

e The video-data colleetien disrupts the daily routine in the office; 
• The privacy of the secretaries and bosses has to be protected; 
• The confidentiality of the intermation in the offices does not allow video taping. 

The data colleetien was done by human observers who classified and counted the secretaries 
activities. A preliminary set of activities of secretaries that required the use of phone and 
fax equipment was generaled in cooperation with BCS. This set of activities was modified 
after a few interviews with secretaries and with employment agencies for secretaries. Five 
pilot studies of secretaries were conducted to: 

Adapt this set of tasks; 
• Test the farms to be tilled in by the observer; 
e Delermine the optima! length of the observation period; 

Determine the required skilis needed by the observer; 
• Develop the procedure for the observation. 

The volume and the characteristics of the activities performed by secretaries depend very 
much on the: type of business, the amount of traffic in the office, and the patterns of busy 
and slack hours. Large ditterences exist within the office from one day to the other; i.e., no 
day is the same for a secretary. Therefore, the sample size and the duration of observation 
have to be large enough to acquire results that can be used as input for the telephone 
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terminal design process. In addition, cultural ditterences exist between the office 
environments located in different countries. These ditterences are reflected in the type of 
activities of secretaries, in the professional relations, and in the rules for appropriate and 
polite behaviour in the domain of telecommunication. To obtain insight in the differences 
that exist in volume and characteristics of the activities of secretaries of different 
countries, a cernparabie observation study is being conducted in The Netherlands, Germany 
and England. This paper reports the results of the Outch study. 

2.1 Secretaries 

20 secretaries (20 female, 0 male) were invited to participate in the study. The work sites 
were selected in the Eindhoven area from: Philips Research Labs, Philips Product Oivisions, 
and the Eindhoven Technica! University. Table 1 gives an overview of the demographic data 
of the secretaries. 

Table 1: Demographic data of secretaries participating in the study. 

Secretary A ge Years ex- Number Phone Computer 
Class* perience of Bosses Type 

S1 2 6 4 T-65 TOK AT 
S2 6 24 1 CT 8405 AT 
S3 3 5 3 Sopho-K SUN 
S4 3 1 2 4 T-65 TOK AT 
ss 3 1 3 1 KBX AT 
S6 5 23 3 Sopho-K AT 
S7 2 9 1 KBX AT 
ss 2 4 7 Sopho-K AT 
S9 2 7 3 vox 120 386 
S10 3 6 g rp* * Sopho-K S-S pare 
S11 2 4 grp Sopho-K 386SX 
S12 3 1 0 4 KBX AT 
S13 4 1 7 4 T-65 TOK 486 
S14 2 7 5 Sopho-K AT 
S15 5 21 1 Sopho-K AT 
S16 5 1 5 grp Sopho-K 386SX 
S17 5 23 1 Sopho-K 386SX 
S18 1 2 grp Sopho-K 368 
S19 4 9 3grp T-65 TOK XT 
S20 2 5 3 vox 120 AT 

" Age Class: 1: 20-25 yrs; 2: 25-30 yrs; 3: 30-35 yrs; 4: 35-40 yrs; 5: 40-45 
yrs; 6: > 45 yrs. 

**grp: group secretary. 

The average age of the secretaries was between 30 and 35 years. The age category was 
estimated by the observer for reasens of politeness. All secretaries, except one, had a full 
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time job. The length of their working experience varied between 2 and 24 years, average 
length was 11 years. The availability of training and instruction differed for the two sites. 
At Philips, regular participation in training programs is part of the job. This was not the 
case at the Univarsity site. Different work situations occurred within the group of 20 
secretaries. They also used different phone and computing systems. 
For the work situation, 3 categories were found: 
a) 1 secretary for 1 boss (25% of the secretaries) 
b ) 1 secretary for a group or department (15%) 
c) 1 secretary for multiple bosses and multiple groups (60%) 

The following 5 telephone systems were used: 
a) Sopho-K (50%) 
b) vox 120 (10%) 
c) T-65 TOK (20%) 
d) CT 8405 (5%) 
e) KBX (15%) 

The computing facilities for the secretaries consisted of standard PC configurations, i.e., 
comparable to the trends in general PC usage. Secretaries in software development 
departments used SUN workstations. The following 5 computer systems were used: 
a) PC-XT (5%) 
b) PC-AT (55%) 
c) 386 and 386SX (25%) 
d) 486 (5%) 
e) SUN (10%) 

The secretaries were not paid for their participation in the study. lnstead, they received a 
box of chocolatas or a bouquet of flowers. The secretaries were invited to participate in the 
study. Anonymity and confidentiality we re guaranteed. Aftar completion of the study a 
summary report with the results wiJl be send to all participating secretaries. All 
secretaries liked participating in the study very much. They considered this as a way to 
explain their end-user needs for advanced technology. 

2. 2 Observers 

2 students of social sciences with a background in technology and 1 research assistant 
conducted the observations. The average age of the male observers was 24 years. They had 
received some training in interview techniques. 

2.3 Materials 

The observers used three forms during the observation session. These three forms in the 
Dutch, English and German versions are shown in Appendix A. The first form was used to 
collect the demographic characteristics of the secretaries. The second form was used to 
collect the activities of secretaries that dealt with management and processing of documents 
and information carriers. These activities were represented in a matrix format for each 
information carrier, i.e., letters, electronic mail, facsimile, memo's, etc. This matrix was 
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used to count the activities. A second matrix was used to count the number of incoming and 
outgoing documents. The third farm consistedof 4 different tables to collect data on: 

The availability and use of phone features, 
• The management of data bases and diaries, 

Miscellaneous activities, such as, being interrupted, house keeping, and face to face 
interactions, 
The use of specific tools, for example, computer, type writer, and answering 
machine. 

The data management tasks concerned maintenance of the office archives, address files and 
the management of diaries. These tasks support those actlvities of secretaries that enhance 
the effectiveness of their performance. A special category in this group involves the use of 
personal memo's by the secretary to support her tasks. 

The miscellaneous actlvities include saveral tasks that were relatively difficult to label. For 
example the task 'walking to ... .', involved for a large extend walking to and from a fax 
machine and/or copying machine that were located outside the office of the secretary. The 
souree of the interruptions, i.e., by a person or by a phone call, that occurred during other 
tasks was recorded. To complete the overview of the office environment, the use and 
presence of additional tools, such as, type writers, answering machines, was recorded. 

2.4 Procedure 

The observers made appointments with the secretaries for a half day time slot that was 
representative for a normal morning or afternoon in the office. The procedure and goals of 
the study were explained. After introduetion and acquiring most of the demographic data, the 
observer was seated in an unobtrusive corner of the office with a good view on the desk of 
the secretary. All the actlvities of the secretary were scored on the Farm sheets. After the 
three hour observation an informal interview was conducted. During this interview the 
observer asked for clarifications of some of the activities, obtained information about the 
type of office, i.e., research department, patent office, student counselling office, to enhance 
the general understanding of the work flow. The secretaries were also asked for suggestions, 
ramarks and ideas about their telecommunication equipment. In addition to counting the use 
of telephone functions, the secretaries were also asked which functions they thought their 
phone system had. The observer noted the phone type and, if possible, checked the presence 
of the functions on the terminal. Furthermore, user manuals and other available sourees of 
information of the terminal and the central system were investigated to obtain as much 
information as possible about the available functionality after the observation session. 
Ditterences between the awareness of the secretaries and the actual possibilities were 
recorded. The total number of observations was 20. Each observation lasted 3 hours. 

3. Results 

3 . 1 Management and processing of information carriers 

Secretaries handle saveral types of carriers tor information, i.e., paper, electronic mail, 
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facsimile. These carriers have a souree of crigin and a souree of destination, i.e., incoming 
and outgoing carriers. The following 4 sourees of crigin for the incoming information and of 
destination for the outgoing information carriers were distinguished: 

lnternal: information originating within the department or organization 
External: information originating outside the organization 

• Archive: information that is retrieved from an archive 
In tray: information that is present in an in tray in the office 

A fifth souree of destination was used for the outgoing information carriers: 
Waste basket: carriers that were discarded. 

Secretaries are instrumental in centrolling the flow of these information carriers. The 
major activities, tallied during the observation, in taming this flow were: 
~ Reading and checking the information (reading) 
• Producing a draft (drafting) 

Copying the carrier (copying) 
Editing the carrier (editing) 

A fifth activity, translating a carrier, was initially included to tally during the observation. 
This activity was not observed and is not included in the results. 

The data counts of 20 secretaries, each for a 3 hour period are reported as frequency counts 
per secretary per hour (freq/secr. hour) in Table 2. Most of the activities of the 
secretaries deal with the handling of letters/post; mainly reading and checking. Activities on 
Email (0.1) and Fax (0.8) are remarkable low compared to the handling of Post-its (1.7) 
and the more classic information sources, such as letters, reports and invoices (5.1 total). 
The total number of activities that deal with the management and processing of information 
carriers is 7.7 per secretary per hour. 44 % of this volume constitutes the handling of 
letters or post. 

Table 2: Frequency of information management and processing activities per 
secretary per hour for different carriers. 

Activity Letter Email Fax Post~it Report 8 i 11 
Post lnvoice 

Reading 1 .8 0.0 0.4 0.3 0.4 0.1 
Drafting 0.7 0.1 0.3 0.9 0.2 0.4 
Copying 0.6 0.0 0.1 0.3 0.2 0.0 
Editing 0.3 0.0 0.0 0.2 0.3 0.1 
Tot al 3.4 0.1 0.8 1. 7 1 . 1 0.6 

The flow of the intermation carriers could only be measured by counting the number of 
intermation carriers and identifying the souree of crigin or destination. The direct link 
between, for example, carrier A from internal is read by the secretary and thrown in the 
wastebasket after reading, could not be made without explicitly having to ask the 
secretaries. These questions were not asked. Most of these procedures were carried out tast 
for multiple documents, e.g., when the mail arrived. The results of these counts are 
presented in Tables 3 and 4 as frequency of occurrence per secretary per hour tor each 
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source. These occurrences match the activities of the secretaries in Table 2. 

Table 3: Frequency of incoming carriers per secretary per hour for each 
source. 

Letter Email Fax Post-it Report Bi 11 
Post lnvoice 

Intern al 1.1 0.0 0.2 0.5 1.1 0.2 
Extern al 2.9 0.0 0.6 0.0 0.0 0.0 
Archive 0.2 0.0 0.1 0.3 0.2 0.2 
In tray 0.3 0.0 0.1 0.0 0.1 0.1 
Tot al 4.5 0.0 1.0 0.8 1.4 0.5 

Table 4: Frequency of outgoing carriers per secretary per hour for each 
source. 

Letter Email Fax Post-it Report Bil I 
Post lnvoice 

Intern al 1 .7 0.1 0.4 0.5 0.5 0.4 
External 1 .3 0.0 0.4 0.1 0.0 0.1 
Archive 0.7 0.0 0.2 0.2 0.9 0.2 
Out tray 2.2 0.0 0.2 0.4 0.3 0.1 
Waste b. 0.7 0.0 0.1 0.5 0.1 0.0 
Tot al 6.6 0.1 1.3 1. 7 1. 8 0.8 

All in all, 8.2 intermation carriers were incoming and 12.3 information carriers were 
outgoing. The volume of outgoing information carriers is higher than the number of 
incoming carriers for all classes of carriers. This total number of outgoing carriers is 
determined by: the number of drafts of documents that are produced during the time slot of 
the observation, the number of copies produced, and the number of incoming documents. In 
addition, intermation transfers trom one carrier to another, for example, from a telephone 
call to an outgoing letter or fax contributes to the volume of the in coming and outgoing 
documents. Furthermore, at the start of the observation period documents are already 
present in the office and the terminatien of the observation session documents are still being 
processed. 

3. 2 Telephone tasks 

The telephone tasks have been clustered into three groups. The first group addresses the 
direct hands-on activities of the secretary. These tasks are: Answering calls, Making calls, 
Searching for intermation during a call, Making a memorandum during a call, Transferring 
a call, Taking a transferred call back, and Enquiring. The second group deals with the use of 
enhancements for a more effective usage of the device. These tasks are: Placing calls for 
their bosses, Short code dial, and Last number redial. The third group deals with the 
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enhancements that support the flexibility of the secretary to perform multiple tasks. These 
tasks are: using auto ring back when busy, lnvoke follow-me, Cancel follow-me, Set-up a 
conference call, and Using handstree mode. The results are shown in Table 5 as frequency 
counts per secretary per hour. 

A total of 16.5 telephone tasks were counted. The majority of these telephone tasks, 93% 
(15.3 counts per secretaresse per hour), involved the direct hands-on activities, i.e., 
answering and making calls, looking tor information and taking notes durjng that call, and 
making enquiries. Short code diaHing is used to increase efficiency. As such it belongs to one 
of the 'staples' of the phone terminal. lt accounted tor 4.2% of the telephone activities (.7 
counts per secretary per hour). The other functions that have the potential to increase 
efficiency and mobility tor the secretary are not or rarely used. 

The secretaries were asked which functions their phone system had. The ditterenee between 
the secretaries' knowledge about available functions and the actual presence of these 
functions was recorded. Ditterences existed tor 5 functions: Enquiring , Short code dialling, 
Last number redial, lnvoke follow-me and Cancel follow-me. 1 0% of the secretaries 
thought they did not have the Enquiring function. 15% of the secretaries did not know that 
they had the Short code dial function. 30% of the secretaries did not know that they had the 
Last number redial function. 5 % of the secretaries did not know that they could invoke and 
cancel the Follow-me function. One of the secretaries received an intensive explanation of 
the hands-free mode trom a service engineer on the day before the observation. This mode, 
however, was not used. 

Table 5: Telephone tasks - frequency per secretary per hour. 

Telephone tasks Frequency 
Hands-on situation 

Answering calls 3.8 
Making calls 4.1 
Searching during call 3.7 
Making memo during call 2.2 
Transferring a call 0.9 
Taking transferred call back 0.3 
Enquiring 0.3 

lncrease effectiveness 
Placing calls tor boss 0.1 
Short code dialling 0.7 
Last number re-dialling 0.1 

lncrease mobility and f/exibility 
Using auto ring back I busy 0.1 
lnvoking follow-me 0.1 
Cancelling follow-me 0.1 
Setting-up a conference call 0.0 
Using hands-free mode 0.0 
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3. 3 Management of databases, calendars, and information resources 

Address files, calendars, archives and personar memoranda are maintained by secretaries. 
Activities that deal with the maintenance of these resources include looking things up, adding 
items to the collection, changing items in the collection, and sorting the items. These 
activities can be invoked by a request or an inquiry from somabody else, either in person or 
by phone. Table 6 shows the frequency of activities per secretary per hour for person and 
for telephone invoked activities. A total of 12.3 actlvities was counted per secretary per 
hour. 34% of these activities involved management of calendars, 28% personar memo's, 
20% archive, and 19% address files. 

Table 6: Frequency of activities for the management of information resources 
per secretary per hour. 

Activity Address file Calend ar Archive Personal 
memo 

Look up - T* 1 .3 1.4 0.4 0.5 
Look up - P* 0.7 0.8 1 . 1 0.5 
Add- T 0.1 0.7 2.2** 0.8 
Add- P 0.0 0.5 0.8 
Change- T 0.1 0.3 0.2 0.2 
Change- P 0.1 0.4 0.5 0.5 
Sort - T 0.0 0.1 0.0 0.0 
Sort - p 0.0 0.0 0.2 0.1 .. .. * T: Act1v1ty mvoked v1a a telephone call * P: ActiVIty mvoked by a person 
**: Data trom Table 4, no distinction between T and P. 

Adding documents to the archive is not included in Table 6. These data are included in Table 3 
and 4 in the document in and out sections. Activities that involve maintaining calendars and 
scheduling appointments constitute the majority of the information management tasks of 
secretaries. Another activity that is used to a large extent concerns the use of memo's that 
have been made for personal use to support their tasks, i.e., how to do things, where to find 
things, computing tricks, etc. 

3. 4 Miscellaneous actlvities 

The miscellaneous activities of secretaries are ditticuit to define. Three classes are 
distinguished. The first class consists of activities that deal with 'keeping the office 
running', for example, house keeping, ordering stationary, etc. The second class consistsof 
'reception desk, information source, and image representation of the organization', for 
example, activities that are invoked by people who interrupt during a task, in person or by 
phone, and face-to-face meetings with their boss. The third class contains activities that 
could not be classified, Le., genuine miscellaneous. Tabla 7 shows the frequency of 
miscellaneous activities per secretary per hour. 
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The majority of the miscellaneous activities, 73% {12.9 activity per secretary per hour), 
deal with the reception tunetion of the secretary and her office, i.e., traffic of people, in 
person and by phone. Furthermore, 75% of the incoming phone calls interrupt a main 
activity of the secretary (2.8 out 3.8 phone calls). In addition, the Walking to .. activity, is 
frequently used, 15% (2. 7 activities per secretary per hour). The major part of this 
activity consists of walking to the copying machine, to the coffee machine, to other offices 
with messages or mail, etc. The observers did not follow the secretaries when they walked 
out of their offices. 

Table 7: Frequency of miscellaneous activities of secretaries per hour. 

Miscellaneous activities Freq u en cy/s ec r. h r 
Keeping the office running 

Ordering stationary 0.2 
House keeping 0.4 
Personal care 0.5 
Walking to .... 2.7 

Reception desk 
Face to face communication 5.7 
Interrupts by phone calls 2.8 
Interrupts by persons 4.4 

Genuine miscellaneous 1 .0 

3 . 5 Tools used by secretaries 

In addition to the use of the telephone, the use of other office tools was counted. All 
secretaries used computers (see Table 1 ). Of the standard software for office tasks, i.e., 
wordprocessing, database, and spreadsheet programs, wordprocessing programs were used 
most. These activities are in most cases done for an extended period of time. Spreadsheet 
programs were not used at all and database programs somewhat. A few secretaries still used 
a type writer for tasks, such as, putting addresses on envelopes, or filling in forms. The 
frequency of use of these tools per secretary per hour are shown in Table 8. 

Table 8: Tools - frequency of use per secretary per hour 

Tooi Frequenc_y_ 
Wordprocessing program 2.0 
Database program 0.2 
Spreadsheet program 0.0 
Type writer 0.2 
Answering machine 0.0 
Pocket memo 0.0 
Intercom 0.3 
Printer 1.6 
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70% of the secretaries had a netwerk connection. This netwerk was used for email by the 
secretary at 3 sites (21% of the networked sites). 

3. 6 lnformal interview and comments 

After the three hour observation period a sort debriefing session was held. Relevant 
remarks made by the secretaries and the observers with respect to telephone functionality 
and terminal characteristics. These comments are organized in three groups. The first group 
consists of the remarks made by the secretary concerning her terminal. The second group 
consists of specific observations made by the observer during the observation. These 
remarks concern the system configuration, the activities of the secretaries and the features 
of the terminal. The third group of remarks are made by secretaries ancflor observers. They 
concern issues that deal with other functions in the office. These remarks provide 
interesting information with respect to functionality, usability and user needs. The 
summaries of these remarks are listed in appendix B. Some secretaries made several 
remarks. These comments are not representative and have to be taken as incidental 
information. 

4. Conclusions 

The pattern of activities of the group of secretaries who participated in the study is to a 
large extend determined by constraints that govern the conditions of the work setting. The 
most salient of these constraints are caused by: 

Multi-tasking: secretaries are seldom werking on one task at a time. 
• Scheduljng: secretaries are not in charge of their work schedules and work load. The 

activities of their bosses and their department determine the work flow. 
• Control: secretaries can not control the execution of their tasks. Their work 

environment is open to werk interruptions at any time. 

The average secretary perfarms a total of 54.2 activities during an average office hour. This 
total number of activities includes information management and document processing 
activities {Table 2: total of 7.7 activities/secr.h.), the telephone tasks (Table 5: total of 
16.5 activities/secr.h.), the management of supporting resources (Table 6: total of 12.3 
activities/secr. h.), and the miscellaneous activities (Table 7: 17.7 activities/secr. h.). In 
addition to those 54.2 activities, secretaries are werking on a main task, for example, 
wordprocessing a document, and they are handling a traffic flow of 8.2 incoming and 12.3 
outgoing documents. lf these tasks were done in a nice sequentia! order, secretaries would 
have a full hour of activities with an estimated 1 minute duration. This is not the case, 
secretaries are always multi-tasking. 

The secretaries in this study did not use the features of their phone systems to optimize the 
efficiency of tasks that concern their telecommunication activities. The use of advanced 
office automation software, except for wordprocessing and an occasional database package, 
was nil. Email was rarely used. The effort needed to learn new technologies, to understand 
the provided features, and to re-organize, adapt, and integrate the office routine of 
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secretaries for optima! use of these new features, is highly underestimated. In the ideal 
case, secretaries have Ie ss than 10% of their time for this endeavour; i.e., with 54.2 
activities of 1 minute duration per hour, one task at the time, and with schedule and control 
in hand. An ideal easy-to-use human interface to individual features and tools is not 
sufficient for efficient and effective use in the working environment of secretaries. The key 
hurdle is the balance between productivity increase for the secretary, effective inlegration 
of tools and technology in the existing working environment, a program and resources for 
continuous adaptation and training of the secretaries, and the support provided by new 
technology. 

4.1 Top 10 activities of secretaries 

Based on the counts of the activities of secretaries, a list can be produced from high to low to 
generate the top 10 activities. lt seems, however, justified to cluster some of the activities 
into groups. These activities are related with respect to their goals, their task 
characteristics, or their role in the overall office setting. The listing of this top 10 
clustered activities of secretaries is derived from Tables 2, 5, 6, and 7. They are: 
1 . Answering, making, and transferring phone calls (8.8 counts/secr.h.) 
2. Being interrupted by phone calls and by persons (7.2 counts/secr.h.) 
3. Address file and archive management (6.9 counts/secr.h.) 
4. Face to face communication (5.7 counts/secr.h.) 
5. Galendar management (4.2 counts/secr.h.) 
6. Searching for information during phone calls (3.7 counts/secr.h.} 
7. Making and using personar memo's (3.4 counts/secr.h.) 
8 Handling letters and post (3.4 counts/secr.h.) 
9. Walking to other locations for, for example, making copies (2.7 counts/secr.h.) 
1 0. Making memo's during phone calls (2.2 counts/secr.h.) 
11. Using short-code dial (.7 counts/secr.h.) 

Except for the Handling of letters and post, all the listed top-ten activities involve direct or 
indirect use of the phone system. Advanced telephone features are nothigh on the top 10 list. 
Using short-code dial ranks in our clustering on the eleventh place. 

4. 2 Issues 

Major concerns for the secretaries' tasks are : 

• 

lnterruptions of work: 3 times per hour by phone and 4.5 times per hour by a 
person on average. The result of each interruption is that tasks on hand have to be 
stopped and a new task has to be started. This new task can also be interrupted and so 
on. These interrupted tasks have to be continued at a later time. Hence, all tools for 
the secretary need to take these interuptions into account and the embeddings they 
cause in the structure of the task execution of the secretary. 

Making notes and looking for information durjng a telephone call is a frequent 
activity, i.e., 355 times in a total of 437 observed phone calls. In all these cases, the 
secretary is multi-tasking: making a phone call, making a memo and/or looking for 
information. The user interfaces of most of the supporting computer tools are not 
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sufficiently transparant to support this activity. They require too much attention of 
the secretary during the phone call that in turn also requires attention. So far, the 
trade-off in attention allocation appears to be in favour of the phone call and the use 
of pencil and paper pad. 

Short absences from the office: Secretaries are frequently called away trom their 
desks and offices (2.7 times per hour) to perform duties, such as, dalivering 
emergency faxes, taking notes for the minutes of meetings, getting coffee for a 
meeting. Answering machines are rarely available. And if they are, they are to 
cumbarsome to activate for the 5 minute period of absence. In many office 
environments it is considered unpolite to use an answering machine. Using the 
Follow-me option to another secretary is not sufficient; they can only reply that 
their colleague is not at her desk at the moment. This information is not very 
enlightening for the caller who might already have come to the same conclusion 
anyway. The data of the observation show that secretaries hardly use this option (0.1 
counts/secr. h.). 

The user interface of the telephone terminal: Saveral secretaries complained about 
the ease-of-use of the advanced Sopho-K and KBX terminals. These usability 
problems become very pronounced when other people are incidentally using these 
terminals for making a phone call or transferring a call. This happens, for example, 
when a temporary assistant or one of the employees from the department uses the 
terminal. 

• Attempts to call a person: Secretaries spend a substantial amount of time trying to 
reach a person by phone. Electronic mail is not always available. lf it is available, 
the ease-of-use is deplorable. A voice-mail system that send short messages and 
repeats them with certain time intervals might be considered. None of the 
secretaries in the study had voice mail. The ditterences between time-zones in the 
world cause additional problems for placing phone calls. 

4. 3 Structure of the activities 

The activities of secretaries might be structured in three layers with embedded activities in 
each layer. The first layer, the basis, consists of the major theme for the activities of an 
extended period of time. For example, a morning session devoted to preparing a report with 
a word processor. Most of the activities presented in Table 2 are in this first layer. The 
second layer in the structure consists of the activities that deal with interruptions of the 
task on hand. These activities include the telephone tasks (Table 5), Answering calls, 
Making calls, Transferring cals, Searching during calls, and Making notes during calls, and 
the miscellaneaous tasks (Table 7), Reception desk and Walking to ... tasks. The third Jayer 
in the structure consists of the activities that support the activities in the first and the 
second layer. These activities include supporting tasks for the management of information 
resources (Table 6), for example, maintaining calendars, address files, personal memo's. 
The length of time on the tasks in the layers 1 through 3 decreases. Figure 1 shows an 
example for such a layered structure with embeddings. 
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Long-lasting activity (wordprocessing, etc.) 

Figure 1: Th ree layers to represent the structure of the activities of 
secretaries and their possible embeddings. 

5. Summary 

The boss-secretary werking situation was studied to obtain insight in the activities in the 
office environment that concern the use of telephone terminals. The two most striking 
observations are: the extremely high number of activities performed in one hour and their 
multi-tasking characteristics. A list of 10 top tasks, i.e., secretary activities that occurred 
with the highest frequency, were determined. All these activities, except for the handling of 
letters and post involved direct and indirect use of telephone functionality. Only one 
activities involved a direct hands-on terminal feature, i.e., Short-code dial. The activities 
of secretaries could be grouped in three classes: 1) werking on a long-lasting task, such as 
preparing reports and documents with a wordprocessing system, 2) Activities that 
interrupt the tasks in group 1, such as, phone calls, people coming in for enquiries, 
walking to other locations to run errands, and 3) Activities that support the effective 
organization of the activities in group 2 and group 3, and that support getting out and getting 
back to the task at hand. The activities in group 2 and 3 are embedded into each other and 
into group 1. A few focus points for the user requirements of secretaries for their tools are: 

Enhancing and supporting the multi-tasking capacities of secretaries, 
Supporting fast and efficient management of the activities in group 3, i.e., 
management of information resources, 

' Reducing the time spend on interruptions and on attempts to reach other people, 
• lncreasing the mobility by providing tools that guarantee the continuity of the 

reception desk tasks, 
• Reducing the number of 'walking to .. .' tasks, 
o Being taster and easier to u se than, for example, 'post-its'. 
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Observation Form 

Ouestions: 

Name: 

Date: 

Starting time: 

Finishing time: 

Ob server: 

Age category (estimate): 

,..-2-0--25--r,-25--3-0 -.--, 3-0--35-,r-3-5--40--,,-4-0--45~,-4-5-5-0--., 

Total werking hours per week: 

Experience (years): 

Secr. for number of persons: 

Education/Qualifications: 

Description of phone system and werking environment: 

Philips phone type: 

PC type: 

Remarks: 



Tasks: 

Letter/Post E-mail Fax Memo/Post-it Reports Bill/lnvoice 

Readieheek 

Produce a draft 

Copy 

Edit 

Translate 

Incomin2: 

coming from J, Letter/Post E-mail Fax Memo/Post-it Reports Bill/lnvoice 

Intern al 

Extemal 

Archive 

In tray 

Ouhwin2· . 
goes to J, Letter/Post E-mail Fax Memo/Post-it Reports Bill/lnvoice 

lntemal 

Extemal 

Archive 

Out tray 

Was te basket 



Teleuhone tasks Available Times Tools Available Times 

Answering a call Computer Wordprocessing Yes I No 

Makinga call Computer Database Yes I No. 

Short code dial Yes I No Computer SpreadSheet Yes I No 

Last number redial Yes I No Typewriter Yes I No 

Autoringback when busy Yes I No Answeringmachine Yes I No 

Enquiring Yes I No Pocket memo Yes I No 

Call transfer Yes I No Intercom Yes I No 

Take transferred call back Yes I No Printer Yes I No 

Invoke Follow-me Yes I No 

Cancel Follow-me Yes I No 

Set up a conference call Yes I No 

Placing a call for boss 

Search during call 

Memolduring the call 

Mise. activities Tirnes Management Address-file !lli!:Y Archive Private-memo 

Ordering stationery etc. Look up 

House keeping Add ************* 

Personal care Change 

Face to face interactions Sort 

Walking to ... 

Interruptions during task 
(People/felephone) 

Others 



Observatie Formulier 

Vragen: 

Naam: 

Datum: 

Begin tijd: 

Eind tijd: 

Observator: 

Leeftijdscategorie: 

1 20-25 125-30 1 30-35 1 35-40 1 40-45 145-50 

Uren per week: 

Ervaring Garen): 

Secr. voor aantal personen: 

Opleiding: 

Attributen: 

Opmerkingen: 



VVerkzaarnheden· ' . 
Brief/Post E-mail Fax Memo/Post-it Verslag Bon/Rekening 

Doornemen 

Opstellen 

Vertalen 

Kopiëren 

Corrigeren 

Inkomend: 

komt van! Brief/Post E-mail Fax Memo/Post-it Verslag Bon/Rekening 

Intern 

Extern 

Archief 

Postbakje 

Uib!aand· . 
gaat naar! Brief/Post E-mail Fax Memo/Post-it Verslag Bon/Rekening 

Intern 

Extern 

Archief 

Postbakje 

Prullebak 



Telefoon taken Aanwezig Aantal maal Tools Aanwezig Aantal maal 

Beantwoorden Computer Tekstverwerking Ja I Nee 

Opbellen Computer Database Ja I Nee 

Verkort kiezen Ja I Nee Computer SpreadSheet Ja I Nee 

Last number redail Ja I Nee Typemachine Ja I Nee 

Autodialback indien ingesprek Ja I Nee Antwoordapparaat Ja I Nee 

Ruggespraak houden Ja I Nee Dictafoon Ja I Nee 

Doorschakelen Ja I Nee Intercom Ja I Nee 

Terugnemen gesprek Ja I Nee Printer Ja I Nee 

Follow-me aanzetten Ja I Nee 

Follow-me uitzetten Ja I Nee 

Conference call opzetten Ja I Nee 

Gesprek aanvragen voor chef 

Opzoeken tijdens gesprek 

Memo/aantekeningen tijdens 

Diverse activiteiten Aantal maal Bestandbeheer Adressenbestand Agenda Archief Privé-memo 

Bevoorrading kantoor Raadplegen 

Interieur verzorging Toevoegen ************* 

Persoonlijke verzorging Wijzigen 

Mondelinge interacties Ordenen 

Lopen naar ..... 

Onderbrekingen tijdens taak (P {f) 

Overige 



Beo bachtungsformular 

Fragen: 

Name: 

Datum: 

Beginnzeitpunkt: 

Endzeitpunkt: 

Beobachter: 

Alterskategorie (geschätzt): 

,~ -20--2-5--~,-25---30--~,-3-0--3-5~,~3-5--4-0~,-40---45~,-4-5--5-0~ 

Gesamt arbeitszeit pro Woche: 

Arbeitserfahrung (in Jahren): 

Anzahl Personen, für die Sekretariats arbeitcn verrichtet werdet: 

Ausbildung!Berufsqualifikation: 

Beschreibung des Telefonsystem und der Arbeitsumgebung: 

Philips Telefon Typ: 

PC Typ: 

Bemerkungen: 



Aufeaben· . 
Brief/Post E-mail Fax Memo/Post-it Berichte Rechnungen/Belege 

Lesen/Korrigieren 

Textentwurf 

Kopieren 

Editieren 

Übersetzen 

Eineehend· . 
von i Brief/Post E-mail Fax Memo/Post-it Berichte Rechnungen/Belege 

Intern 

Extern 

Archiv 

Postfach 

Auseehend: 

nach/zu! Brief/Post E-mail Fax Memo/Post-it Berichte Rechnungen/Belege 

Intern 

Extern 

Archiv 

Postfach 

Papierkorb 



,-----

Telefonaufgaben Vorhanden Häufigkeit Tools Vorhanden Häufigkeit 

Beantworten ein Anrufes Computer Textverarbeitung Ja I Ne in 

Selbst anrufen Computer Datensammlung Ja I Nein 

Abgekürzter Nummernkode Ja I Ne in Computer SpreadSheet Ja I Nein 

Automatische Wahlwiederholung Ja I Nein Schreibmaschine Ja I Nein 

Automatische Wiederwahl bei Ja I Ne in Antwortapparat Ja I Nein 
besetzt 

Rücksprache Ja I Nein Diktiergerät Ja I Nein 

Durehstellen Ja I Nein Gegensprechanlage Ja I Nein 

Durchgestelltes Gespräch wieder Ja I Ne in Drucker Ja I Nein 
übemehmen 

Follow-me einstellen Ja I Ne in 

Follow-me ausstellen Ja I Nein 

Konferenzgespräch starten Ja I Nein 

Gespräch anfragen für Chef 

Suchen während eins Gesprächs 

Aufzeichnungen während eines 
Gespräches 

Versebiedene Aktivitäten Häufigkeit Adressenliste Terminkalender Archiv Privat-memo 

Vorratshaltung Sekretariat Nachschlagen in 

Aufräumen Zufügen ************* 

Persönliche Versorgung Verändem 

Mündliche Interaktion Ordnen 

Rinlaufen zu/nach ..... 

Unterbrechungen während der Arbeit 
(Personen{felefon) 

alles übrige 



IPO MBJ/mbj 92/137 
6 November 1992 

APPENDIX B 

list of remarks made by the secretaries re. telephone terminals 

• A visual display showing the status of the line to the secretary's boss or her 
colleague is absent (mentioned 3 times). lt is not possible to answer a call for 
another extension. 

e The KBX-terminal is not logical, e.g., to transfer a call the recall-key has to be used. 
• The Sopho-K terminal is too complex for inexperienced users. it is not clear which 

functions are available on the terminal (mentioned 3 times). 
e lt is impossible to distinguish the ditterenee between an external and internal call 

with the sopho-K terminal (mentioned 3 times). One secretary did not perceive this 
as a problem, because she wants to deal with all calls in the same correct, complete 
and polite way. 

• A slow response time, i.e., annoying, of the Sopho-K terminal was reported. 
The use of a wireless head-set to receive incoming calls was mentioned to reduce the 
disturbance in the office caused by in-coming calls, and to reduce back pain caused 
by the awkward position when holding the hand- set with one hand and making notes 
with the ether. 

o The weight of the hand-set of the VOX120 is too light; it slips out of hand and eausas 
the loss of phone calls. 
The quality of the connection, especially low volume, is often very poor. 

• A twist in the cord of the terminal is extremely annoying. 
e Using hands-free calling interferes with the work of ether people in the office and 

might inhibit the communication if the persen on the ether site of the line would 
know about it. 

~ Bosses frequently forget to switch off their fellow-me. This stops the possibility of 
using the Call transfer tunetion after their return. 

e The features of the terminal are not used because there is no time to learn them. 

List of remarks made by the observers 

Telephone terminal/system: 
• One secretary had 3 telephone numbers, 2 terminals (1 Sopho-K and 1 Patsy hand

held), and 1 answering machine. lf she leaves the office, Fellow-me is turned on 
trom the Sopho-K to the hand-held phone and the hand-held phone is taken along. lf 
she leaves the office at the end of the day the Fellow-me is turned on from the Sopho
K to the answering machine. 

" 

One secretary takes the hand-set off (to invoke the busy signal) if she has to leave 
the office for a short period of time. 
One secretary has two phone terminals. One terminal is used by the secretary. The 
ether terminal is used by her bosses to divert their calls if they leave their offices. 
The secretary's colleague, located in the same office, has also two terminals. Thus, 
these two secretaries somatimes have to cope with three terminals ringing at the 
same time. 
The secretaries' extension was diverted to one of three ether secretaries ( mentioned 
2 times). 
None of the secretaries, except one, had a user manual for her telephone terminal 
and system. 
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One secretary always dialied in hands-free mode. When the callis answered, she 
takes the hand set. 

Activities 
• Three of the secretaries made notes during every phone call, while most of the 

secretaries made their notes after the call. 
~ lf a secretary is away from her office for a Jonger period of time, she uses the Fellow

me tunetion to forward the call to the extension of one of her colleagues. This 
transfer was several times forgotten during the observation period. Hence, several 
calls were not answered. 

List of remarks not concerning phones made by secretaries and observers 

FAX: 
• One secretaries reported that she missed the possibility to send a fax to multiple 

recipients. She had this feature in her previous work environment. 
• A separate terminal next to the Fax machine was used, i.e., the number was dialied 

first with the terminal and then the Fax machine was started. 
One secretary did not like the lay-out of the Fax documents created by the computer 
netwerk Fax facility. She never used it and used her own Fax machine. 

Email/voice mail 
One secretary reported that she would like to have some sort of voice mail facility. 
Although she had an email netwerk, she never used it. 
One secretary exchanges messages via the voice mail system with her boss when he 
is travelling. 

Calendar 
• Calendars and memo's are marked after reading by both secretary and boss. 
e One secretary worked for 3 prouniversity professors who often have to be in the 

same meeting. The calendars are compared tillafree date has been found. A computer 
agenda could easily have been used, but was not. 
One secretary did not want to use electronic calendars, because she did not trust 
their security measures and she was afraid for technica! failures. 

• One secretary disliked the obscure lay-out of the electronic agenda very much. 
• The use of the electronic calendar reduced the social contact with her boss. 


