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The voting ballot forms the visual 

interface between the voter and 

the political system. It must 

quickly and clearly communicate 

information to a diverse public 

engaged in decision-making 

activities. Given the importance 

of voting to a democratic system 

of government and the need for 

equal access to information dis­

played on the ballot, it is interest­

ing that more research in this 

area has not been conducted. 

While a search of the literature 

and government documents re­

veals some studies on voting 

system standards related to per­

formance and security, very little 

is available on ballot design or 

the interaction between the voter 

and various systems. 

A preliminary study on the effect 

of ballot interface design on 

voting behavior, supported by a 

grant from The Ohio State Uni­

versity, was conducted in Febru­

ary of 1993 in cooperation with 

appropriate election officials. 

Subjects were videotaped while 

voting on either a mechanical 

lever or electronic voting ma­

chine displaying a ballot from the 

1992 presidential election in an 

experimental situation approxi­

mating that found in the polling 

place. Significant problems relat­

ed to human factors and the 

organization of information on 

the ballot have been identified 

that merit further examination. 
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Background 
The right to vote is extended to all United States citizens eighteen years 

of age or older by the Constitution and its amendments. The voting age 

population is large and diverse, including all educational and economic 

levels and various ethnic groups. The design of voting systems requires 

careful consideration of the capabilities, characteristics and needs of the 

voting age public. 

There are several different voting systems currently in use, ranging from 

punch cards to electronic voting machines. The ballot is the component 

of any voting system that displays information on candidates and issues 

and represents the visual interface between the election process and the 

voter. Information displayed must be legible, readable and easily under­

stood in order to insure equal access to the political process and facilitate 

participation. In spite of the importance of voting system design, there is 

a lack of published research on the effect of ballot design on voting 

behavior or the interaction of voters with various systems. 

A number of factors may contribute to this lack of research. Elections are 

held infrequently, and both equipment and ballot type (party-column vs. 

office-group ballot, for example) differ between states. Although federal 

law guarantees the right to vote, state and local election officials have 

control over the election process. Each state is divided into election 

districts or precincts and each district has a designated polling place. 

According to a 1990 Election Data Services summary report on voting 

equipment, there were 180,406 precincts in the United States within 

which approximately 121,000,000 people were registered to vote.l 

Voting equipment is developed and marketed competitively by private 

contractors who deal directly with state and/or local election officials 

responsible for selecting machines for purchase. The purchase of voting 



equipment is especially competitive in metropolitan areas with large 

numbers of voters. While state and local officials may be thorough and 

responsible in their evaluation of alternate systems, they must choose 

from systems made available by contractors. 

The federal government has published recommended engineering and 

performance standards for some voting systems, but detailed federal 

standards regarding ballot layout and equipment design are not mandat­

ed. A feasibility report generated in 1984 by a panel of the National 

Clearinghouse of the Federal Election Commission identified the" ... 

need to look at related human engineering standards, panelists stated 

that neither the manufacturer of voting systems nor most state and local 

election offices pay much attention to how the voter interacts with the 

various voting devices ... Panelists stressed that standards should encom­

pass such matters with an emphasis on ballot design and format."2 In 

1990 the Federal Election Commission published Voting Systems Standards 

for Punchcard, Marksense and Direct Recording Electronic Voting Systems as a 

result of an extensive project authorized by Congress to develop perfor­

mance and security standards for these newer systems. Compliance with 

the standards is voluntary, however, and they contain general rather than 

specific information on ballot design and human engineering. In the 

section entitled "Ballot Printing or Display," the document states " . .. the 

allocation of space and the type fonts used for each office, candidate 

and contest shall be uniform, and that no active voting position shall be 

perceived by the voter to be preferred to any other."3 The document 

recommends that voting systems provide the maximum number of 

voting positions (at least 500) and consider requirements of the local 

jurisdiction, such as ballot rotation, state party voting, etc. 

Details of the display of information on the ballot are the responsibility of 

state and local election officials. State codes may mandate minimum type 

size for candidate names or specify the width of ruled lines separating 

sections of the ballot, for example, but many state codes related to ballot 

format are based on the paper ballot system.4 Paper ballots are used 

primarily in smaller districts where counting ballots can still be done by 

hand; less than ten percent, or approximately 1 7,400 voting precincts 

nationwide, used paper ballots as of 1990.5 

In the area of human engineering, Voting System Standards recommends 

reference to military standards found in the 1981 document ML-STD-

7 472: Human Engineering Criteria for Military Systems, Equipment and 

Facilities.6 This document contains anthropometric data listing human 

dimensions such as standing height, eye height, weight, etc. 
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Description of the study 
A study on the effect of ballot design on voting behavior was conducted 

in cooperation with the Franklin County Board of Elections and the 

Elections Administration of the Ohio Secretary of State's Office, supported 

by a grant from The Ohio State University. Information gathered from this 

preliminary study is relevant to the voting process in other states and 

indicates the need for further research on the interaction between the 

voter and voting systems to insure equal access to the political process. 

Nineteen subjects were videotaped while voting on either a mechanical 

lever or electronic voting machine displaying a ballot from the last 

presidential election (November 1992) in an experimental situation 

approximating that found in the polling place on voting machines 

provided by the Franklin County Board of Elections. 

Voting equipment 
The mechanical lever machine is operated by turning small metal levers 

positioned above or below selected candidates or issues. The ballot is 

printed on strips and inserted between metal brackets or frames in the 

appropriate position. (Ohio and about twenty-four other states? require 

ballot rotation to insure that no candidate is favored by position.) 

Selections can be changed on mechanical lever machines by moving 

levers back into place before the final vote is recorded. All selections made 

for each area of the ballot on election day are displayed as small numbers 

on "candidate and question counters" at the back of the machine, which 

are later read aloud and recorded by hand by election officers at the 

polling place. Mechanical lever machines are common in metropolitan 

districts with large numbers of voters (see figure 1). 

The electronic voting machine, also described as a Direct Recording 

Electronic (DRE) vote recorder, is a device that " ... records votes by 

means of a ballot display provided with mechanical or electro-optical 

devices that can be actuated by the voter, that processes the data by 

means of a computer program and that records voting data and ballot 

images in internal memory devices."s Votes are recorded for selected 

candidates and issues by "pressing touch-sensitive switches that are 

arrayed in 504 voting positions under the translucent ballot face."9 

Selections made by voters may be changed by pressing the same button 

again to deactivate it and making a new selection. Final selections are 

recorded by pressing a large "Vote" button at the bottom of the machine. 

The electronic machines are gradually replacing mechanical lever 

machines in large election districts. They are smaller and lighter in weight 

than mechanical machines and are easily lowered for wheelchair-bound 



Figure 1 

Figure 2 

The mechanical lever machine used in the 
study. 

The electronic voting machine used in 
the study. 



voters. Votes recorded on election day are tallied quickly and automatic­

ally by computer software programs. Electronic machines display an 

unobstructed ballot interface on a single sheet of paper-unlike the 

mechanical lever machine, there are no metal frames to hold ballot strips 

and no levers. The ballot for the electronic machine used in the study is 

generated by proprietary computer software and printed on a plotter 

(see figure 2). 

Subjects 
Nineteen subjects ranging from 18 to over 75 years of age were selected 

at random. Nine, or 47 percent, were over age 65 . They included mem­

bers of minority (African-American) and ethnic groups (Vietnamese and 

Indian) and a large percentage of female subjects. Older subjects were 

located through a metropolitan senior center with a diverse population of 

daytime visitors. Educational levels ranged from less than twelve years to 

over two years of college education. Nine of nineteen subjects (47 

percent) reported an educational level at or below 12th grade. 

Researc~ procedure 
Subjects were instructed to vote as they would normally and were limited 

to five minutes due to the Ohio state regulation that restricts voting to 

five minutes when lines are long at the polling place. (Ballots created for 

the general election in November of 1992 contained several presidential/ 

vice presidential candidates including Bush/Quayle, Clinton/Gore and 

Perot/Stockdale, as well as numerous state and local issues.) 

Voting activities were recorded by a stationary camcorder positioned 

behind the subject and directed at the ballot. It was explained to subjects 

at the outset that selections made on the ballot were not relevant to the 

study and would remain confidential, as would the identity of partici­

pants. The camcorder was relatively unobtrusive since it operated 

automatically in the background. Research assistants were available to 

answer questions about use of the equipment, as would be the case with 

poll workers in the polling place. This environment was intended to 

duplicate the natural situation as much as possible and avoid inhibiting 

subject activities. 

Written questionnaires were administered in a separate room after voting 

was completed to gather information on age, sex, previous voting 

experience and other data such as whether subjects wore glasses (for 

close or distant vision). Specific questions were included to gather 

information pertaining to legibility and comprehension and open-ended 

questions included to solicit subject opinion on the voting process just 



completed. An informal group discussion afterwards with all subjects 

present elicited additional comments. 

Ballot design, legibility and readability 
Legibility is a term that appears often in the psychology, design and 

engineering literature. Reynolds uses the term to "encompass all factors in 

typography and layout which may influence the ease, speed and accuracy 

with which information can be read."lo According to McCormick and 

Sanders it is defined as "The attribute of alphanumeric characters that 

makes it possible for each one to be identifiable from the others. This 

depends on such features as stroke width, form of characters, contrast 

and illumination."ll Readability, a related concept, is the quality that 

describes the "recognition of the information content of material"12 when 

the individual letters are arranged in words and sentences. Legibility and 

readability are greatly effected by spacing between lines, characters and 

words, width of margins, etc. Because the communication of written 

information also depends on the perceptual abilities of the viewer, visual 

acuity effects legibility. Visual acuity is the term used to describe the 

"ability of the eyes to differentiate between the detailed features of what 

we see, such as reading the fine print in an insurance contract ... "13 Tests 

of visual acuity include measurements of the smallest feature that the eye 

can detect. Visual acuity declines naturally with age. "Aging affects many 

aspects of visual function but the changes are primarily physiological and 

anatomical ... in any of these changes there is a loss of sensory function 

that results in a decrement in performance as a person ages."14 

Type size affects legibility. Type size is primarily measured in points, and 

the point system is based on the measure of the type "body," which is the 

block supporting the raised letterform in metal type. Because the point 

system is based on body size rather than size of the actual letter, various 

type styles of the same point size appear to be different. This is due to the 

"x-height" or height of the lowercase "x" used as a standard of measure­

ment (see figure 3). 

As Zachrisson states "The x-height of a letter varies considerably. There 

are some types which have a larger design in 1 0 point than others in 12 

point, etc. It follows that the typographic measurement is not an exact 

one as far as the design goes .. .. "15 

Appropriate type size is related to viewing distance and the perceptual 

abilities of the reader. With older voters, the need for greater illumination 

and larger type size is increased. The American Association of Retired 

Persons notes in Truth About Aging: Guidelines for Accurate Communications 



Text set in 10 point Helvetica 
type. Helvetica has a larger 
x-height and therefore 
appears larger. 

Figure 3 

Text set in 10 point Times type. 
Times has a smaller x-height and 
therefore appears smaller. 

An example of 1 0 point text set in two type 
styles with differing x-heights. 

"By age 65, virtually every person will suffer some loss in ability to focus, 

to resolve images, to discern colors and to adapt to light. Over sixty 

percent of those considered visually impaired are older persons."16 Sorg 

states that older subjects prefer text type set in either 14 point capital 

letters or 12 point upper and lower case type.17 

Type size in Ohio is mandated at 12 points for candidate names listed 

on the ballot. This is within the range of legible type sizes for adults as 

determined by a number of research studies.1s Type size in other areas, 

including the "Questions and Issues" section containing the greatest 

amount of text, is not mandated and in practice type may be reduced to 

fit the space available. In the ballot study, one subject over 65 years of age 

who voted for very few items on the ballot stated during the informal 

discussion that the type was "too small and some people may have 

difficulty reading it." Other subjects mentioned the size of type and their 

need to get "really close" to read it. Whether this was due to type size or 

to a lack of visual acuity attributable to age or uncorrected vision is not 

known. It should be noted that thirteen out of nineteen subjects (68 

percent) wore glasses and eight of the thirteen needed glasses for "close" 

vision according to answers they provided on the questionnaire. 

A comparison of "Issues" text displayed on the electronic and mechanical 

voting machines (figures 4. 7 and 4.2) reveals that text on the electronic 

ballot is set with more space between lines, making it somewhat easier to 

read than text on the mechanical lever ballot that is set with no extra line 

space. Design of the mechanical lever machine restricts the depth of 

space available for Issues text due to the position of metal frames that 

hold the ballot strips in place, while the electronic ballot permits Issues 

text to occupy more space. There is also greater letterspacing on the 

electronic ballot, reflecting the method of production (a plotter). Text in 



Figure 4 .1 Ballot Issue #2 as it appeared on the electronic 
voting machine during the November 1992 
presidential election. Shown actual size. 

f 2 
To ... nd Article V of the Ohio Conetitution by the 
ldd1t1on of nn eectlone 8 end 9 a follon: 

Section 8: No person shall hold the office of United 
Stataa Senator fro• Ohio for a period longer than two 
succaaaive ter•s of six years. No person shall hold 
the office of United States Repraaantativa fro• Ohio 
for a period longer than four successive ter~a of two 
years. Ter11 shall be conaidered auccaaaive unlaas 
separated by a period of four or 1ore years. Only 
teras beginning on or after January 1. 1993 shall be 
considered in deter•lning an individual's eligibility 
to hold office. 

Section 9: In dater•ining the eligibility of an 
individual to hold an office in accordance with this 
article, (A) Tile spent in an office in ful fillnnt of 
a tar• to which another person waa first elected 
shall not be considered provided that a period of at 
least four years paased between the tile, if any, in 
which the individual previously held that office, and 
the tile the individual is elected or appointed to 
fulfill the unexpired tar•: and (BJ A person who is 
elected to an office in a regularly scheduled general 
election and resigns prior to the co•pletion of the 
tar• for which he or she was elected, shall be 
considered to have served the full ter• in that 
office. 
If adopted by a •ajority of electors voting on this 
a~end•ent, each provision of this a11nd1ent shall be 
dttlld aavarabla fro• the others. and a finding that 
1 provision is invalid shall not affect the other 
provisions. 

•ropoeed by lnltletlve petltlon) 
A ~ajority yes vote is necessary for passage. 

SHALL TIE PIIFI&D AIBIIEIIT BE AID' IED1 

YES -----> YES 

NO---> 
NO 



Figure 4.2 
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Ballot Issue #2 as it appeared on the 
mechanical lever machine during the 
November 1992 presidential election. 
Shown actual size. 

2 PROPOSED CONSTITUTIONAL AMENDMENT 
To amend Article V of the Ohio Constitution by the addition 

of new sections 8 and 9 as follows: 
Section 8: No person shall hold the office of United States Sena­

tor from Ohio for a period longer than two successive terms of six 
years. No person shall hold the office of United States Representa­
tive from Ohio for a period longer than four successive terms of two 
years. Terms shall be considered successive unless separated by a 
period of four or more years. Only terms benlnnlng on or after 
January 1, 1993 shall be considered In determining an Individual's 
ell~lbllitv to hold office. 

Section 9: In determining the ellqlblllty of an Individual to hold 
an office In accordance with this article. (A) nme spent In an office 
In fulfillment of a term to which another person was first elected . 
shall not be considered provided that a period of at least· four years 
passed between the time, If anv, In which the Individual previously 
held that office, and the time the Individual Is elected or appointed 
to fulfill the unexpired term: and (B) A person who Is elected to an 
office In a regularly scheduled general election and reslqns prior to 
the comoletlon of the term for which he or she was elected, shall 
be considered to have served the fullterm In that office. 

If adopted by a maJority of electors votlnq on this amendment, 
each provision of this amendment shall be deemed severable from 
the others, and a finding that a provision Is Invalid shall not affect 
the other provisions. 

(Proposed By Initiative Petition) 
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both cases is smaller than that used for candidate names elsewhere 

on the ballot. 

The presentation of information on the ballot appeared to influence 

voting order, which is the sequence or pattern of selections made. The 

electronic ballot (see figure 5) produced greater voter response and a 

more orderly pattern of voting than the mechanical lever ballot. 

When using the electronic ballot, the majority of subjects started at the 

upper left corner and voted across each row before moving down and 

proceeding again from left to right in a regular pattern, ending at the 

lower right corner. This produced a sequence that began with Issue 1 and 

ended with candidates for judge of the Court of Common Pleas. The 

electronic voting machine used in the study displayed flashing red lights 

which appeared in each area on the ballot containing candidates or 

issues. Making a selection terminated the light's flashing, leaving a steady 

red light indicating that activity in the area had been completed. One 

subject mentioned that the flashing lights prompted her to continue 

voting and kept her from "getting lost." Another felt the flashing red 

lights contributed to the tension and pressure to vote quickly, but seven 

out of ten subjects (70 percent) using this machine found the flashing 

lights "very useful" or "useful" as recorded on the questionnaire. 

In terms of voting order, eight of ten subjects (80 percent) using the 

electronic machine began with the Issues section, one initiated activity in 

the candidate section and one appeared to vote randomly. By contrast, 

only three out of nine subjects (33.3 percent) using the mechanical lever 

machine began with the Issues section and 44 percent initiated voting 

with the presidential candidate position below the Issues section and the 

remaining subjects voted in a random pattern. In terms of voting speed, 

subjects spent about one minute less (an average of 2 minutes, 54 

seconds) voting on the mechanical lever machine than those using the 

electronic machine (3 minutes, 59 seconds). 

Visibility and human factors 
While type size and ballot layout were identified at the outset as factors to 

be examined in the preliminary study, equal access to information was an 

unexpected but significant problem on the mechanical lever machine. 

The Issues section of the ballot was positioned far above eye level for 

some subjects. 

Some female subjects were observed to stand several inches below the 

Issues text on the ballot. The height of the top of the Issues insert was 67 



Figure 6 

Figure 7 

Subject who commented, "I did not see any 
issues ." Black arrow indicates the display 
height of Issues text on the mechanical lever 
ballot and white arrow indicates eye level of 
the subject. 

A second subject relative to display height of 
Issues text on the mechanical lever ballot. 
Black arrow indicates the display height of 
text and white arrow indicates eye level of the 
subject. 



inches. A review of published anthropometric data obtained by measuring 

and recording human dimensions provides a context for examining this 

finding. Anthropometric data are often organized into the 5th, 50th and 

95th percentiles, with the majority of the population falling within the 

50th percentile. The five percent at the bottom and top represent smaller 

and larger dimensions respectively. According to Woodson, Tillman and 

Tillman, male eye height in the 50th percentile is 64.7 inches and female 

eye height is 60.3 inches.
19 

The eye height of adult males in the 5th 

percentile is 60.8 inches, while females in this percentile have an eye 

height of 57.3 inches. Eye height is even lower for females over 70 years 

of age- only 50.8 inches. This is significantly less than the display height 

of the Issues text on the mechanical lever machine. 

In addition to gender and age, ethnic group also influences height. 

Woodson, Tillman and Tillman cite studies of Chinese, Filipino, Thai and 

Vietnamese males that produced an average standing height of 63.14 to 

65.51 inches.2o Given the "rule of thumb" for determining eye height 

when only standing height is known (e.g., eye height is approximately 

5.2 inches lower than standing height for males) the eye height for men 

in these groups would range from 57.94 to 60.31 inches-similar to the 

range for US females and males in the 5th percentile. It can be assumed 

that the eye height of females from these ethnic groups would be less 

than that of males due to gender differences. In the ballot study a young 

female subject of Asian origin (who was observed on tape to be at the low 

end of the height range) was asked to describe the first four ballot issues 

in her own words on the questionnaire. She responded: "I did not notice 

any 'questions and issues.' I only vote for candidates .... " Figure 6 is a 

single frame taken from the videotape of this subject engaged in voting 

activities, and demonstrates the difference between eye level and the 

display height of the "Issues" section on the ballot. Figure 7, a single 

frame taken from the videotape of another subject, demonstrates that the 

problem of display height is not unique. In fact, of the four subjects who 

did not vote on the Issues, every one was at the low end of the range for 

height. All four subjects were female; one was of Asian heritage and a 

member of the youngest age group while three were elderly African­

Americans. 

Women outnumber men in the elderly population and many have a 

lower standing height. Metropolitan districts with large numbers of voters 

(districts that often use mechanical lever machines) may also contain 

members of various ethnic groups. These two groups-elderly women 

and voters of ethnic origin-may be represented disproportionately in the 

5th percentile for height. According to Kraemer, "If one designs, for 



example, to fit persons between the 5th and 95th percentile, one knows 

that this design will fit the central ninety percent, but it is too large for five 

percent and too small for another five percent of the intended user 

population."21 

Interestingly, subjects of lower height as determined by viewing the tapes 

did not mention any problem related to display height when responding 

to open questions on the questionnaire. Informally, a few mentioned in a 

follow-up conversation that the Issues were "too high" on the mechanical 

lever machine. The reason this relevant information was not mentioned 

on the questionnaire is unknown. It is possible that subjects did not 

consider display height to be a problem with design of the ballot but 

a personal problem. Donald Norman makes the observation that people 

who have been studied while making errors with the operation of 

machinery, word processors or other designed objects " ... feel guilty and 

either try to hide the error or blame themselves for 'stupidity' or 'clumsi­

ness' ... I point out that the design is faulty and that others make the 

same mistake ... Still, if the task appears simple or trivial, then people 

blame themselves."22 

As stated before, four out of nine subjects (44 percent) assigned to the 

mechanical lever machine in the ballot study did not vote at all in the 

Issues section of the ballot, while only one of ten subjects (1 0 percent) 

using the electronic voting machine, which displays text at a lower 

height, did not vote in this section. This suggests that information dis­

played on the mechanical lever machine at a height above eye level for 

some subjects may decrease response. 

Ambiguity and the display of information 
Another significant finding in the study was the fact that information 

displayed on the "Presidential/Vice Presidential Candidate" section of the 

ballot on the electronic voting machine was ambiguous so that it was not 

always clear which name was associated with the corresponding button. 

Such ambiguity could be avoided by reorganizing the display of informa­

tion on this section of the ballot based on a consideration of principles of 

visual perception and effective information design. 

For example, the paper ballot on the electronic machine contains areas 

of text divided by lines of varying width, with drawn square "buttons" 

placed over the 504 voting positions on the underlying electronic grid. 

Buttons on the electronic ballot were ambiguously positioned relative to 

candidate names. In one ballot rotation, the name of George Bush was 

positioned in close proximity to the right of one button and the name of 
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james Stockdale (Vice Presidential Candidate for H. Ross Perot) was 

located equally close to the same button on the left side with a thin line 

separating candidate boxes. A similar situation applied to the positioning 

of Presidential Candidate "Bill Clinton" and "Dan Quale" (George Bush's 

Vice Presidential Candidate) and H. Ross Perot and Nancy Lord (Andre 

Marrou's Vice Presidential Candidate). 

This ambiguous presentation of visual information probably did not favor 

any particular candidate in this case, but the potential for confusion and 

error exists (see figure 8). Three of the subjects participating in the ballot 

study mentioned this on the written questionnaire. One stated, "The 

square next to Clinton's name was for the other candidate to the left. The 

square for Clinton was to the right." Another responded "It seemed that 

the buttons were closer to the adjoining candidate. I tend to vote by 

president's name, but the correct button was closer to the vice president's 

name." Perceptually, there is a tendency to group visual elements that 

appear close together or in proximity. One of the rules of visual percep­

tion established by the Gestalt school of psychology concerns grouping 

by proximity. "The Law of Proximity states that the relative closeness of 

some units to each other as compared to others at a greater distance will 

cause the closer elements to be seen together as a new entity."23 

Comprehension and "plain English" 

Issues appearing on the ballot may be written in language that is unfamil­

iar or confusing to voters. Suggestions for the use of "plain English" in 

government documents have been made in the past. For example, in 

1978 President Carter signed an executive order requiring that contracts 

generated by executive agencies must be "as simple and clear as possible, 

written in plain English and understandable to those who must comply 



with it."24 Some effort in this area was continued by the Reagan adminis­

tration. Broadbent2s indicates that informational materials may be most 

effectively posed in the active, affirmative mode, while the passive, 

negative mode, should be avoided. Some subjects stated that issues were 

hard to understand or confusing. One subject felt a need to be sure when 

voting for or against an issue, stating that in the area of ballot issues, the 

"wording has a lot of negatives." The use of "plain English" on the ballot 

is especially important for voters with lower literacy or education levels 

and for those for whom English is a second language. 

Significance of the study 
Approximately one-half to three-quarters of the total voting age popula­

tion votes in presidential elections. The ballot provides the visual interface 

between the voting system and the voter. It would not be an ovestate­

ment to suggest that factors that interfere with reading or comprehension 

of information on the ballot could have a significant impact on the voting 

process, perhaps leading to inaccurate election results or discouraging 

voter participation. 

According to Vital Statistics on American Politics, 68 percent of the voting 

age population over 65 reported voting, compared to 33 percent of the 

18-20 year old population,26 making clear the need to present informa­

tion with consideration of the special characteristics of older voters. 

As the elderly population grows in the future, design that includes this 

segment of the public will become even more important. Koncelik, 

examining the changing composition of the population and the impact 

this will have on design practice, notes: "In America, our current propor­

tion of those over 65 is at 12.5 percent and is estimated to increase to 20 

percent to 25 percent between 2030 and 2050."27 

Summary observations 
Factors related to characteristics of the entire voting age population, 

including the elderly, women and certain ethnic groups, needs careful 

consideration during the design and evaluation of voting systems. 

Effective visual organization and the clarity of information displayed 

on the ballot are important criteria for any voting system and design 

guidelines for election officials should address these concerns beyond the 

generalized recommendations that now exist. Attention to type size, type 

style and text setting that is legible and easily read by all members of the 

voting age population is important. Rules addressing the appropriate 

placement of candidate names with corresponding buttons and the 

correct display height of ballot text should be included in these guide-



lines. If necessary, state codes that mandate ballot format should be 

updated to include newer voting systems and a sensitivity to the needs 

of special populations. And there should be a renewed effort to further 

simplify and standardize ballot language at the national level, to insure 

use of written language that is comprehensible and familiar to the 

greatest number of voters. 

Local and state election officials responsible for purchasing voting systems 

and creating ballots for each election are forced to work within constraints 

dictated by available equipment. The Federal Election Commission's 

1990 Voting System Standards addresses this issue by suggesting that 

designers of newer systems follow recommended standards found in ML­

STD- 7 4 7 2: Human Engineering Design Criteria for Military Systems, Equip­

ment and Facilities with reference to visual displays, anthropometric data, 

etc. However, since anthropometric data in ML-STD-7 472 is derived 

from U.S. Army, Marine, Navy and Airforce men and Army and Airforce 

women, it is possible that men and women over age 65 and many of 

those within the 5th percentile in the general population may not be 

included in this select group (no age was specified in the data). Data 

found in ML-STD-7 472 lists the standing eye height of three groups in the 

5th percentile of those measured as 59.5 inches and 59.9 inches for male 

"ground troups" and "aviators," respectively, and 55.5 inches for 

"women" with no occupation specified.28 

The authors of Voting System Standards further suggest that designers of 

voting systems extend the criteria found in this military source to accom­

modate special users and conform with the spirit of the Voting Accessibili­

ty for the Elderly and Handicapped Act of 1984.29 The intent of this act as 

written is to "improve access for handicapped and elderly individuals to 

registration facilities and polling places for Federal elections."3o In addition 

to physical access, members of these groups are to be given access to 

instructions printed in large type that are conspicuously displayed at each 

facility and provided with information on absentee voting. Although the 

intent of the Act is to improve access to the voting process for the 

handicapped and the elderly (those 65 years of age or older), it does not 

specifically address accessibility to printed information displayed on the 

voting ballot.30 

More complete information on the human use of voting systems based 

on a large representative sample of the voting age population, including 

those in the 5th percentile for height and those over 65 years of age, 

would provide a strong foundation for designing and evaluating voting 

systems that insure equal access to the democratic process for all voters. 



Considering the significance of issues raised, it is hoped that this prelimi­

nary study will encourage further research. As Landgraf notes "The first 

step toward creating products that provide a valuable benefit to users 

is understanding performance needs from the users' perspective. Until we 

understand what the user considers valuable in a product, we will only be 

speculating . . . what needs exist."31 An article titled Inclusion by Design 

in a recent issue of J.D. Magazine, part of a report submitted to President 

Clinton by a team of leading designers, called for a review of design 

in government with consideration of the diversity of the US population. 

"Government can take the lead by using inclusive design principles to 

promote and encourage civic and political participation. The materials 

government uses to interact with the people should not be hard for the 

ordinary citizen to read, use or understand."32 One specific suggestion 

was that designers and government work together to "apply a new 

initiative in public information design to such projects as ... modernizing 

and redesigning voting machines." There is a clear need to do so, and it 

is hoped that issues raised by this preliminary study will be addressed by 

any future effort in this direction. 
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