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RESUMO

BRITO, T. F. Namero de categorias de resposta em escalas Likert: producéo cientifica do
periodo 2000 a 2014. 2015. 78f. Monografia apresentada ao Departamento de Relagdes
Publicas, Propaganda e Turismo da Universidade de Sdo Paulo para a obtencdo do titulo de
Especialista em Pesquisa de Mercado em Comunicagdes.

O propdsito principal desta pesquisa exploratdria € analisar quantitativamente a producéo
cientifica sobre numero de categorias de resposta em escalas Likert, no periodo 2000 a 2014,
e realizar uma sintese dos artigos mais relevantes. Por meio de consultas as bases de dados
multidisciplinares Scopus e Web of Science, foram identificados 16 artigos, publicados por 14
periddicos, produzidos por 40 autores, de 20 instituicdes de ensino em 11 paises. Este estudo,
entdo, torna-se importante ferramenta para a construcdo de instrumentos de coleta de dados
quantitativos de pesquisas académicas e de mercado.

Palavras-chave: Likert; escalas; nimero de categorias de resposta.



ABSTRACT

BRITO, T. F. Number of response categories in Likert scales: scienific production for the
period 2000-2014. 2015. 78f. Monografia apresentada ao Departamento de Relag¢6es Publicas,
Propaganda e Turismo da Universidade de Séo Paulo para a obtencédo do titulo de Especialista
em Pesquisa de Mercado em Comunicagdes.

The main purpose of this exploratory study is to quantitatively analyze the academic
production on number of response categories for Likert scales, between 2000 and 2014, and to
make a summary of the most relevant articles. Searching the multidisciplinary databases
Scopus and Web of Science, 16 articles have been identified. This research, then, becomes an
important tool for the development of quantitative data collection instruments for both
academic and market researches.

Keywords: Likert; scales; number of response categories.
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1. INTRODUCAO

A escala Likert, desenvolvida por Rensis Likert na década de 1930, é uma ferramenta
frequentemente adotada na construcdo de instrumentos de coleta de dados para pesquisas
quantitativas (surveys) que tém como objetivo a mensuracdo de fendmenos sociais — atitudes,
opinibes, expectativas, percepcdes, preferéncias, disposicdo fisica e mental, entre outros
(GOB; McCOLLIN; RAMALHOTO, 2007; LEUNG, 2011; ROSZKOWSKI; SOVEN,
2010).

Caracteriza-se pela exposicdo de um conjunto de enunciados pertinentes a
determinada situacdo, objeto ou representacdo simbdlica, e pela solicitacdo ao respondente
que externe a sua reacao perante cada enunciado proposto selecionando uma das alternativas
de resposta, as quais sdo apresentadas em uma série logicamente ordenada (MARTINS;
THEOPHILO, 2009). Uma analogia proporcionada por ALLIK (2004) ilustra o grande
avanco proporcionado pelas escalas Likert as pesquisas em ciéncias sociais: segundo o autor,
as escalas binarias correspondem a fotografias em preto e branco, enquanto as escalas Likert
permitem capturar os diferentes tons de cinza intermediarios.

Em geral, as escalas Likert sdo bipolares, medem o grau de concordancia do
respondente em relagdo ao enunciado e apresentam cinco ou sete categorias de resposta
(PRESTON; COLMAN, 2000), que variam de ‘discordo muito’ a ‘concordo muito’ (ALLEN;
SEAMAN, 2007; JAMIESON, 2004). Qutras escalas com estrutura similar e diferentes
rotulos das categorias de resposta (compostos por variados padrdes de verbos e advérbios),
sdo denominadas ‘escalas tipo-Likert” — exemplos incluem escalas dedicadas a mensuragdo de
frequéncia, de aprovacdo, de satisfacdo, de confianca ou de motivagdo, entre outros
(EDMONSON, 2005; HODGE; GILLESPIE, 2003).

A popularidade das escalas Likert (bem como das escalas tipo-Likert) esta
relacionada, principalmente, a facilidade de construgdo e aplicacdo, bem como a sua
capacidade de adaptacdo as necessidades e especificidades de diferentes projetos de pesquisa
(EDMONSON, 2005; HODGE; GILLESPIE, 2003). Tal flexibilidade ¢ atribuida as multiplas
variacdes de fatores como: o nimero de categorias de resposta oferecidas, incluindo a deciséo
de prover um nimero par ou nimero impar de respostas; a presenga ou omissao de um ponto
com valor neutro; a inclusdo de uma categoria do tipo ‘ndo sei’; o tipo e a distribuicdo dos
rotulos das categorias de resposta; a direcdo das categorias de resposta; o balanceamento da
escala (proporcdo de categorias positivas e negativas), entre outros (ROSZKOWSKI;
SOVEN, 2010; WEIJTERS; CABOOTER; SCHILLEWAER, 2010). As decisoes referentes a
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estes fatores podem impactar o valor, a qualidade e a relevancia dos dados coletados
(PEARSE, 2011; WENTERS; CABOOTER; SCHILLEWAERT, 2010), dado o efeito que o
formato de uma escala tem sobre as respostas produzidas pelos respondentes e sobre as
propriedades psicométricas associadas (WENG, 2004).

1.1 Objetivos Gerais

O principal objetivo deste trabalho é mapear a producdo académica dos Gltimos 15
anos sobre o nimero de categorias de resposta de escalas Likert. A partir de um levantamento
sistematico e abrangente dos artigos publicados em periddicos cientificos no periodo 2000 a
2014 sobre o tema mencionado, serdo desenvolvidas uma andlise quantitativa das
caracteristicas bibliométricas e breve revisdo bibliografica das publica¢cdes mais relevantes.

O escopo desta analise (artigos académicos) foi definido com base no rigor
metodolégico demandado para publicagdo em periodicos cientificos e a sua delimitacdo
temporal (2000-2014) é adequada aos objetivos de pesquisa, considerando o recente
fendmeno de democratizacdo da escala Likert, impulsionado pela difusdo das pesquisas
online! e das pesquisas de satisfacdo realizadas pelo setor de servicos®. Cabe destacar que n&o
foram localizados estudos semelhantes em consultas preliminares as bases de dados Scopus e

Web of Science.

1.2 Objetivos Especificos

Os objetivos especificos deste trabalho séo: (1) identificar os artigos mais relevantes;
(2) identificar os autores mais citados; (3) identificar os periddicos com publicacbes sobre o
tema, no periodo; (4) identificar as instituicdes de ensino e paises envolvidos; (5) desenvolver

uma sintese dos trés artigos mais relevantes.

! Na década de 1980 foram realizadas as primeiras pesquisas por e-mail. As primeiras pesquisas conduzidas pela
Internet foram realizadas na década de 1990 (EVANS; MATHUR, 2005).

2 Inicialmente, as pesquisas com foco em servicos foram desenvolvidas para avaliar a qualidade de hotéis, de
atividades de lazer e de servigos publicos (GOB; McCOLLIN; RAMALHOTO, 2007).
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1.3 Justificativa

Apesar da sua aparente simplicidade, a escala Likert incorpora duas dimensdes em
seu conjunto de categorias de resposta e, assim, constitui um estimulo complexo, que exige do
respondente processamento cognitivo (envolvido no exame do contedo de um enunciado e
na decisdo por uma direcdo de resposta — concordar ou ndo concordar) e provoca reacao
afetiva (a qual permeia a avaliacdo da intensidade das categorias de resposta disponiveis)
(HODGE; GILLESPIE, 2003). Desta forma, € necessario balancear a demanda do
pesquisador por informacdo e a capacidade de discriminacdo dos respondentes
(CHAFOULEAS; CHRIST; RILEY-TILLMAN, 2009) na determinacdo do numero de
categorias de resposta que compde uma escala Likert.

Anélises do avanco cientifico sobre formatos de escalas Likert podem contribuir para
melhoria dos resultados de pesquisas futuras, promovendo a difusdo do conhecimento
disponivel, e o decorrente progresso na construgdo de instrumentos de coleta de dados.
Portanto, este estudo visa apresentar um contetudo particularmente Util para pesquisadores
académicos, pesquisadores de mercado, consultores, gerentes de projetos e usuarios finais de

pesquisas.

Além desta introducdo, que contextualiza a proposta deste estudo, o texto estd
organizado em trés partes: metodologia, que aborda a definicdo de variaveis para a
consecucdo dos objetivos propostos e os procedimentos para a composi¢cao de uma amostra de
artigos; resultados, que revela as caracteristicas bibliométricas desta amostra e expde uma
sintese dos trés artigos mais relevantes; consideracdes finais, que incluem uma descricdo das

limitacGes deste trabalho.
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2. METODOLOGIA

O presente estudo foi desenvolvido em 3 etapas consecutivas: composi¢do da
amostra final de artigos, analise descritiva desta amostra e sintese dos artigos mais relevantes.
Neste capitulo serdo discutidos os procedimentos da etapa de composicdo da amostra final de
artigos e serdo definidas as variaveis necessarias para o desenvolvimento da analise descritiva

desta.

2.1 Composi¢do da amostra final

Em consondncia com o objetivo geral deste estudo, foram coletados registros de
artigos cientificos publicados no periodo 2000-2014, por meio de consultas a duas bases de
dados multidisciplinares: Scopus (Elsevier) e Web of Science (Thomson-Reuters) — uma vez
que a triangulacdo de fontes de dados aumenta a confiabilidade da pesquisa (MARTINS;
THEOPHILO, 2009). As expressdes-chave utilizadas para a primeira fase das consultas as
bases de dados foram: ‘Likert-scale(s)’, ‘Likert-type scale(s)’ ou ‘Likert scale(s)’, sendo que
estes termos poderiam constar no titulo, no resumo ou nas palavras-chave do artigo. Além
disso, os filtros de busca incluiam o periodo definido pelo objetivo da pesquisa (anos 2000 a
2014), os idiomas dos textos (portugués ou inglés) e o tipo de publicacdo (artigos). Com estes
critérios, foram encontrados 8.411 registros na base de dados Scopus e 8.919 na Web of
Science.

Os resultados foram refinados com a limitacdo da &rea de pesquisa — ‘social
sciences’ — e com a busca por termos mais especificos: ‘number’, ‘response’, ‘categories’ 0U
‘points’; no titulo, no resumo ou nas palavras-chave dos artigos. Imediatamente, foi realizada
a padronizacdo dos nomes dos autores e dos titulos dos periddicos dos 1.781 registros, e
subsequente tratamento para eliminagdo de duplicidades.

A Ultima etapa consistiu de exaustiva andlise qualitativa dos 1.501 registros
remanescentes, com o proposito de garantir o alinhamento da amostra final com o objetivo
geral proposto nesta pesquisa. A principio, a selecdo baseou-se na leitura dos titulos e
resumos (abstracts); em seguida, os artigos remanescentes foram lidos integralmente. Para a

composicao da amostra final, foram selecionados 16 artigos®.

® Apéndice A.
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Artigos Cientificos; 2000-2014; Inglés ou Portugués
Titulo, Resumo ou Keywords:
“Likert-type™ OU “Likert™

Scopus:§.411 Web of Science: 8.919

¥

Dominio de Pesquisa:
Social Sciences

Scopus: 1.724 | Web of Science: 2.080

¥

Titulo, Resumo ou KEgywords:
“number” OU “categories™
OU “response™ OU “points™

Scopus: 1.121 I Web of Science: 660

¥

Tratamento

Banco de Dados (Scopus+ Web of Science):
1.501 registros

Anilise qualitativa
Amostra final: 16 artigos cientificos

Figura 1 — Coleta, tratamento e andlise qualitativa dos registros
Fonte: Elaborada pela autora

2.2 Definicdo das variaveis

Para cada objetivo especifico de pesquisa foram definidas varidveis correspondentes,
as quais orientaram a analise descritiva da amostra final de artigos.

A relevancia de artigos e autores foi determinada pelo volume de citagfes em cada
base de dados. Assim, para o objetivo especifico (1), qualificam-se como mais relevantes 0s
cinco artigos mais citados; os trés artigos mais relevantes serdo empregados no
desenvolvimento da sintese tedrica proposta pelo objetivo (5).

Para a identificagdo dos autores mais citados, como proposto pelo objetivo especifico
(2), foi empregada a contagem ajustada’ (fracionamento), sendo cada autor de um artigo

* ALVARADO (2002) propde, segundo o critério de contagem ajustada, a atribuicdo de 1/(nimero de autores)
a cada autor de um artigo. Assim, por exemplo, a cada autor de um artigo publicado por dois autores sera
atribuida 0,5 da contribui¢do; a cada autor de um artigo publicado por trés autores serd atribuida 0,33 da
contribuig&o.
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creditado com uma fracdo que multiplica o respectivo volume total de citacdes®, em adaptag&o
ao proposto por ALVARADO (2002). O ranking sera composto pelos 10 autores com maior
fracdo de citagOes.

Quanto aos periddicos, objetivo (3), serdo apresentados todos aqueles que
publicaram os artigos presentes na amostra final.

Quanto a identificacdo das instituicGes de ensino e dos paises envolvidos — objetivo
(4) —, o critério utilizado foi o de contagem completa® (ALVARADO, 2002). Para a analise
das instituicdes de ensino, foi considerada a vinculagdo dos autores as universidades a época
da publicacéo do respectivo artigo. Para a analise dos paises, foi considerado o pais de origem

da universidade com a qual o autor mantinha vinculo a época da publicacéo.

> No método adotado por este estudo, se dara a atribuicdo de 1/(nGmero de autores)*(volume de citacdes)
citagdes a cada autor de um artigo.

® Foram atribuidos um ponto para a instituicéo/pais do autor principal e um ponto para a instituicdo/pais do autor
secundario, no caso de co-autoria com autores de diferentes institui¢cfes de ensino.
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3. RESULTADOS

A amostra final é composta por 16 artigos, publicados em 15 periddicos distintos.
Estes artigos foram produzidos por 40 autores, 0os quais mantinham vinculo institucional (a
época da publicacdo de seus respectivos artigos) com 20 universidades distintas, de 11 paises.
3.1 Analise Descritiva dos Resultados
3.1.1 Artigos mais relevantes

Os 16 artigos da amostra final tém um total de 715 citacdes na base de dados Scopus
e 514 citagbes na Web of Science. Segundo o critério estabelecido (volume de citagdes),

foram identificados os 5 artigos mais relevantes, segundo cada base de dados:

Tabela 1 — Artigos mais citados na base de dados Scopus

Artigo Citagdes - Scopus
PRESTON; COLMAN (2000) 224
DAWES (2008) 201
WENG (2004) 88
LOZANO; GARCIA-CUETO; 70
MUNIZ (2008)

WEITERS; CABOOTER; 38

SCHILLEWAERT (2010)

Tabela 2 — Artigos mais citados na base de dados Web of Science

Artigo Citagdes - Web of Science
PRESTON; COLMAN (2000) 189
DAWES (2008) 134
WENG (2004) 81

WEIJTERS; CABOOTER;
SCHILLEWAERT (2010)
MURIZ; GARCIA-CUETO;
LOZANO (2005)

33

28

Apesar dos rankings serem bastante semelhantes, ha dois artigos diferentes em sua
composicdo: Lozano, Garcia-Cueto e Mufiz (2008) foi publicado pelo periédico
‘Methodology: European Journal of Research Methods for the Behavioral and Social

Sciences’, o qual ndo esta indexado na base de dados Web of Science e, por esta razao, nao
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aparece na Tabela 2; assim, o artigo Mufiz, Garcia-Cueto e Lozano (2005) — que,
coincidentemente foi publicado pelos mesmos autores daquele — configura a quinta posi¢édo

na Tabela 5 (sendo que o volume de citacGes deste na base de dados Scopus é 32).

3.1.2 Autores

Dentre a amostra final de 16 artigos, foram identificados 40 autores. Os dez autores
com maior volume de citagOes fracionadas, por base de dados séo:

Tabela 3 — Autores com maior fracdo de citagdes na base de dados Scopus

Autor Fracéo de Citagdes - Scopus
DAWES, J. 201
COLMAN, A. M. 112
PRESTON, C. C. 112
WENG, L. J. 88
GARCIA-CUETO, E. 33,66
LOZANO, L. M. 33,66
MUNIZ, J. 33,66
MOORS, G. 15
CABOOTER, E. 12,54
SCHILLEWAERT, N. 12,54
WENTERS, B. 12,54

Tabela 4 — Autores com maior fragdo de citagdes na base de dados Web of Science

Fracéo de Citacles —

Autor Web of Science
DAWES, J. 134
COLMAN, A. M. 94,5
PRESTON, C. C. 94,5
WENG, L. J. 81
MOORS, G. 13
CABOOTER, E. 10,89
SCHILLEWAERT, N. 10,89
WENTERS, B. 10,89
GARCIA-CUETO, E. 9,24
LOZANO, L. M. 9,24
MURNIZ, J. 9,24

Apesar da variacdo na ordem dos autores segundo a fracéo de citagdes, as Tabelas 3
e 4 sé@o compostas pelos mesmos autores — 0s mesmos apresentados na relacdo dos artigos

mais relevantes (Tabelas 1 e 2).
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3.1.3 Periddicos

Os 16 artigos da amostra final foram publicados em 15 periddicos:

Tabela 5 — Peridédicos

Periddico N° de Artigos
Educational and Psychological Measurement 3

Acta Psychologica

Electronic Journal of Business Research Methods
International Journal of Market Research
International Journal of Research in Marketing
Journal of Business and Psychology

Journal of Clinical Epidemiology

Journal of Intellectual Disability Research
Journal of Psychoeducational Assessment
Journal of School Psychology

Journal of Social Service Research

Methodology: European Journal of Research
Methods for the Behavioral and Social Sciences

Personality and Individual Differences
Quality & Quantity

RlRr|Rr|RPr|RP|RP|RP|[RP|FP|F~

[EN

O periddico ‘Educational and Psychological Measurement’ foi o inico que publicou
multiplos artigos da amostra final — Adelson e McCoach (2010), Wakita, Ueshima e Noguchi
(2012) e Pearse (2011) —, revelando uma tendéncia recente da revista, de envolvimento com o

tema numero de categorias de escala Likert.
3.1.4 Instituicdes de ensino

Foram identificadas 20 instituicdes de ensino, a partir da anélise dos vinculos
institucionais dos autores a época da publicacdo de seus artigos, pelo método da contagem

completa.

Tabela 6 — Instituicdes de ensino

(continua)
Instituicdo de Ensino N° de Artigos
Universidade Federal do Rio Grande do Sul 2
University of Connecticut 2
University of Oviedo 2
Florida State University 1



(conclusdo)

Ghent University

Kansai University

National Taiwan University

Rhodes Business School

SunYat-sen University

Texas A&M University

University of Edinburgh

University of Georgia

University of Jaén

University of Leicester

University of Louisville

University of Macau

University of New South Wales

University of South Australia

University of Tilburg

Vlerick Leuven Gent Management School

I R R R R R
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Apenas trés instituicbes de ensino estiveram envolvidas na publicagdo de multiplos

artigos da amostra final — a Universidade Federal do Rio Grande do Sul/Brasil, representada

pelo autor Marcelo Pio de Almeida Fleck; a University of Connecticut/EUA, representada

pelos autores D. Betsy McCoach e Dev K. Dalal; e a University of Oviedo/Espanha,

representada pelos autores Eduardo Garcia-Cueto e José Mufiiz.

3.1.5 Paises

Em relacdo a procedéncia geogréfica, inferida pela identificacdo do pais de origem

das instituicdes de ensino, foram identificados 11 paises pelo método de contagem completa.

Tabela 7 — Paises

Pais

N° de Artigos

EUA

4

Australia

Brasil

China

Espanha

Reino Unido

Africa do Sul

Bélgica

Holanda

Japéo

Taiwan

PP IRPIFRPIFRPININDNDNDDN
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3.2 Sintese dos trés artigos mais relevantes

O primeiro estudo sobre construgdo de escalas foi publicado na década de 1920°. Por
sua vez, a primeira pesquisa que abordou, especificamente, a questdo do namero de categorias
de resposta foi publicada apenas em 19392 (CHAFOULEAS; CHRIST; RILEY-TILLMAN,
2009). Nos ultimos 75 anos, diversos estudos foram publicados, com foco no ndmero de
categorias de resposta segundo critérios de validade e confiabilidade, bem como sob a 6tica de
percepcdo e preferéncia dos respondentes (LEUNG, 2011; PRESTON; COLMAN, 2000).
Diversos autores chegaram a conclusdo de que, de fato, ndo ha um numero 6timo de
categorias de resposta apropriado a qualquer objeto de pesquisa. Alguns acreditam que o
namero de categorias de resposta deve ser determinado com base no propdsito ou na natureza
da escala, na discriminacéo do estimulo ou no nimero de itens que compdem o instrumento
de pesquisa. Outros, que as propriedades do formato de uma escala ndo séo tdo importantes
qguanto o conhecimento, a habilidade e a motivacdo dos respondentes (CHAFOULEAS;
CHRIST; RILEY-TILLMAN, 2009). Em consonancia com este argumento, Miller® (1956
apud PRESTON; COLMAN, 2000) sugere que a mente humana consegue distinguir, na
avaliacdo de um estimulo, aproximadamente sete categorias diferentes. Assim, para alcancar
niveis expressivos de confiabilidade e chegar a conclusdes de pesquisa adequadas, 0
pesquisador deve considerar a capacidade cognitiva de discriminacdo da populacdo-alvo de

sua pesquisa durante o processo de construcdo das escalas (WENG, 2004).

Como proposto pelo objetivo especifico (5) deste estudo, serd apresentada uma
sintese dos métodos e resultados dos trés artigos mais relevantes (com o maior volume de
citacBes nas bases de dados Scopus e Web of Science) da amostra final.

3.2.1 Preston e Colman (2000)

O artigo examinou a validade, a confiabilidade e o poder de discriminagéo de escalas

Likert com diferentes numeros de categorias de resposta (2, 3, 4, 5, 6, 7, 8,9, 10 ou 11), bem

" SYMONDS, P. M. On the loss of reliability in ratings due to coarseness of the scale. Journal of Experimental
Psychology, v. 7, n. 6, p. 456-461, dez. 1924.

8 CHAMPNEY, H.; MARSHALL, H. Optimal refinement of the rating scale. Journal of Applied Psychology,
v. 23, n. 3, p. 323-331, jun. 1939.

¥ MILLER, G. A. The magical number seven, plus or minus two: some limits on our capacity for processing
information. Psychological Review, v. 63, n. 2, p. 81-97, mar. 1956.
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como a opinido dos respondentes sobre cada uma destas, em termos de facilidade de uso,
velocidade de resposta e possibilidade de expressdo (por meio de notas para cada atributo, de
0 a 100). O questionario, que tinha como objetivo a avaliacdo da qualidade do servigo de uma
loja ou restaurante (baseada em experiéncias pessoais reais), foi aplicado a uma amostra de
149 respondentes (sendo 134 estudantes da Universidade de Leicester). Uma semana depois,
0 questionario foi reaplicado a 129 respondentes, para avaliacdo da confiabilidade pela técnica
de teste-reteste.

Segundo critérios de confiabilidade, validade e poder de discriminagdo, as escalas
com menor numero de categorias tiveram desempenho inferior. As escalas com maior
confiabilidade foram aquelas com sete e com dez categorias de resposta; e as escalas com
maior validade e poder de discriminagdo foram as escalas com seis ou mais categorias de
resposta.

Quanto as opinides dos respondentes sobre as escalas com diferentes numeros de
categorias de resposta: as escalas com cinco, sete e dez categorias foram indicadas como as
mais faceis de usar; as escalas com menor nimero de categorias de resposta (duas, trés e
quatro) foram indicadas como as mais rapidas para responder; e, em termos de possibilidade
de expressao, as escalas com nove, dez e onze categorias foram apontadas como as melhores.

De forma geral, as escalas com sete, nove e dez categorias de resposta tiveram o
melhor desempenho. No entanto, segundo o autor, a selecdo de um nimero de categorias para
a construcdo de uma escala depende das circunstancias da coleta de dados, que impde ao
pesquisador trade-offs entre validade, confiabilidade, poder de discriminacdo e preferéncias

dos respondentes.

3.2.2 Dawes (2008)

O artigo examinou a influéncia do nimero de categorias de resposta nas estatisticas
descritivas dos dados coletados (média, variabilidade, assimetria e curtose). Foram realizadas
coletadas de dados sobre consciéncia de precos via telefone, usando instrumentos compostos
por escalas com diferentes nimeros de categorias de resposta (5, 7 ou 10). Para a analise, 0s
dados gerados pelas escalas com cinco e com sete categorias de resposta foram
transformados, facilitando comparacdes com a escala de dez categorias de resposta.

Observou-se que as escalas transformadas (com cinco ou sete categorias de resposta

em sua forma original) produzem maiores médias, se comparadas com os dados coletados
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com o formato de dez categorias. Além disso, foi detectada a tendéncia de uso de mais
categorias de resposta, quando um ndmero maior de categorias é apresentado. Ndo foram
significativas as diferencas entre variabilidade, assimetria ou curtose (as estatisticas
descritivas geradas pelos trés formatos de escala sdo bastante semelhantes).

3.2.3 Weng (2004)

O artigo examinou escalas com diferentes nimeros de categorias de resposta (3, 4, 5,
6, 7, 8 ou 9), segundo dois critérios de confiabilidade: o alfa de Cronbach, que fornece
informagdes sobre a consisténcia interna, e teste-reteste, que reflete a estabilidade de dados
coletados ao longo do tempo. Foram analisadas dados de um questionario aplicado para a
selecdo de alunos para um programa de qualificacdo (The Teacher Attitude Test, para o
Teacher Educational Program da National Taiwan University). A amostra foi composta por
1.247 estudantes de 13 universidades, que responderam duas vezes 0 mesmo formato de
questionario, com um intervalo de 4 semanas.

A confiabilidade de uma das escalas analisadas revelou-se independente das
variacdes no numero de categorias de resposta, sendo que o autor atribuiu este resultado ao
poder de mediacdo da carga fatorial na relacéo entre formato de escala e confiabilidade.

Ainda assim, o autor recomenda 0 uso das escalas com seis ou sete categorias de
resposta para pesquisas com universitarios (ou individuos com capacidade cognitiva
semelhante), pois estas tém maior chance de atingir superior confiabilidade e gerar resultados

de pesquisa consistentes.
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4. CONSIDERACOES FINAIS

Os objetivos propostos pelo artigo — a identificagdo dos artigos mais relevantes, a
identificacdo dos autores mais citados, a identificacdo dos periddicos, instituicGes de ensino e
paises envolvidos na producao académica sobre nimero de categorias Likert nos ultimos 15
anos, alem da sintese dos trés artigos mais relevantes — foram alcancados, sendo apresentados
na secdo Resultados.

As realizagBes mencionadas contribuem para a difusdo do conhecimento cientifico
disponivel e para a construcdo de melhores instrumentos de coleta de dados para futuras
pesquisas quantitativas, académicas ou mercadoldgicas.

Dentre as possiveis limitacdes desta investigacao estdo as bases de dados consultadas,
que ndo abrangem a producédo de diversos paises e a publicacdo de diversos periddicos, e as
palavras-chave utilizadas para as consultas a estas bases de dados, podendo ter omitido

publicaces importantes e condizentes com o objetivo central deste trabalho.
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1. Introduction

Rating scales are among the most widely used measuring instruments in psy-
chology, and it is therefore not surprising that a great deal of research has been
devoted to the effects of variations in rating scale format, including differences in the
number of response categories. In current practice, most rating scales, including
Likert-type scales and other attitude and opinion measures, contain either five or
seven response categories (Bearden, Netmeyer, & Mobley, 1993; Peter, 1979; Shaw &
Wright, 1967).

In spite of decades of research, the issue of the optimal number of response
categories in rating scales is still unresolved. Some investigators have studied
response patterns and information retrieval. Schutz and Rucker (1975) found in their
study of response patterns that ““the number of available response categories does
not materially affect the cognitive structure derived from the results” (p. 323), which
seems to suggest that the number of response categories has little effect on the results
obtained. This conclusion is not in line with the findings of other studies, which have
provided support for the use of scales with more than two or three response cate-
gories. For example, Garner (1960) suggested that maximum information is obtained
by using more than 20 response categories. Green and Rao (1970), on the other
hand, found that information retrieval is maximized by using six or seven response
categories, with little extra information being gained by increasing the number of
categories beyond seven.

Symonds (1924) was the first to suggest that reliability (in this case inter-rater
reliability) of scores is optimized by the use of seven categories. This suggestion was
contested by Champney and Marshall (1939), who advocated the use of finer scales,
but the case for seven-point scales was strengthened by Miller (1956), who suggested
in an influential article that the human mind has a span of apprehension capable of
distinguishing about seven different items (plus or minus two), which implies a limit
of about seven on the number of categories that people are able to use in making
judgments about the magnitudes of unidimensional stimuli. This has implications for
rating scales: the limit on the human span of apprehension suggests that little if any
additional information can be obtained by increasing the number of response cat-
egories beyond about seven. The reliability of scores derived from scales with dif-
ferent numbers of response categories was later investigated by Bendig (1953, 1954),
who found relatively constant test-retest reliabilities over scales with two, three, five,
seven, and nine response categories, relatively constant inter-rater reliability over
scales with three, five, seven, and nine response categories, and a decrease in reli-
ability for 11-point scales. A few subsequent researchers confirmed Bendig’s finding
that reliability is largely independent of the number of response categories (e.g.,
Boote, 1981; Brown, Wilding, & Coulter, 1991; Komorita, 1963; Matell & Jacoby,
1971; Peabody, 1962; Remington, Tyrer, Newson-Smith, & Cicchetti, 1979).

Some researchers in this area have arrived at different conclusions regarding
reliability. In a study based on Monte-Carlo simulation methods, Cicchetti, Showalter
and Tyrer (1985) found evidence for an increase in inter-rater reliability from two-
point to seven-point scales; beyond this — even up to 100 response categories — no
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substantial increase in reliability was found. These researchers concluded that “the
differences in scale reliability between a 7-, 8-, 9-, or 10-category ordinal scale on one
hand, and a 100-point or continuous scale on the other is trivial . . . 7 ordinal cat-
egories of response appear at least functionally interchangeable with as many as 100
such ordered categories” (p. 35). Similar conclusions were drawn by Oaster (1989)
with regard to test-retest reliability and inter-item consistency, and a number of
other researchers have reported that reliability is maximized with seven-point scales
(Finn, 1972; Nunnally, 1967; Ramsay, 1973). These studies provide support for the
early findings of Symonds (1924), mentioned above, and more generally for the
continued popularity of seven-point scales in practice (see Cox, 1980, for a review).
A few researchers have, however, reported higher reliabilities for five-point scales
(Jenkins & Taber, 1977; Lissitz & Green, 1975; McKelvie, 1978; Remmers & Ewart,
1941), and a recent study using the multitrait-multimethod approach found evidence
for higher monotrait-monomethod (MTMM) reliability in four-point than six-point
scales (Chang, 1994).

In a comparatively small number of studies, validity has been used as a criterion
for judging the performance of scales with different numbers of response categories.
Matell and Jacoby (1971) carried out a thorough empirical study comparing scales
with varying numbers of response categories (from 2 to 19) and concluded that as
few as two response categories may be adequate in practice. They suggested that
both reliability and validity are independent of the number of response categories,
and their results implied that collapsing data from longer scales into two-point or
three-point scales would not diminish the reliability or validity of the resulting
scores. Loken, Pirie, Virnig, Hinkle and Salmon (1987) examined the criterion va-
lidity of various scales through their ability to differentiate between different popu-
lation groups and found 11-point scales to be superior to three-point or four-point
scales. Hancock and Klockars (1991) found that nine-point scale scores correlated
better than five-point scale scores with objective measures of the original stimuli. In a
comparison using a MTMM covariance matrix, Chang (1994) found approximately
similar criterion validity coefficients for four-point and six-point scales but higher
convergent validity coefficients for the six-point scales. Taken together, these studies
tend to suggest that validity increases with increasing numbers of response categories
or scale points.

Respondent preferences have not been investigated in depth in previous studies of
rating scales. However, Jones (1968) examined respondents’ preferences for scales
with two or seven response categories and a graphic rating scale and reported that
the dichotomous scale was judged to be less “accurate”, less “reliable”, less “in-
teresting”’, and more “ambiguous’ than both the seven-point and the graphic rating
scales, but the two-point and graphic rating scales were judged to be easier to use.
Respondents expressed a clear preference for multiple-category over dichotomous
scales.

The aim of the investigation reported below is to provide a thorough assessment,
using multiple independent criteria, of the reliability, validity, and discriminating
power of scores from rating scales varying widely in number of response categories.
A secondary aim is to investigate the other important issue in rating scale design,
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namely respondent preferences. Our research is more detailed and thorough than
most previous studies in the area, and its design allows us to examine not only
several objective indices of reliability, validity, and discriminating power, but also
subjective measures of respondents’ opinions about the scales. For example, if a scale
is too difficult to use, or too simple to allow respondents to express themselves, then
respondents may become frustrated and demotivated, and the quality of their re-
sponses may decrease. In addition to considerations of reliability, validity, and
discriminating power, a test designer may wish to take respondent preferences into
account when constructing a rating scale.

1.1. Materials and methods

A questionnaire was administered to 149 respondents (45 males and 104 females,
aged from 18 to over 60 with a mode of 20), the majority of whom (134) were un-
dergraduate students at the University of Leicester. The respondents were recruited
by a form of snowball sampling in which students who volunteered to participate as
respondents also recruited additional respondents in return for course credits. The
sample thus consisted of undergraduate students and their friends (some of whom
were also undergraduate students) and relatives.

Each respondent filled in a questionnaire consisting of a number of rating scales
with varying numbers of response categories relating to the quality of service pro-
vided by either a store or a restaurant of which he or she had personal experience.
These two service categories were chosen on the assumption that all respondents
would have visited a store or restaurant in the recent past, and this turned out to be
the case. Respondents were first required to provide a global rating of their chosen
store or restaurant for overall quality from 0 (extremely bad) to 100 (extremely good);
this global rating served as a criterion measure for later assessments of validity. The
rest of the questionnaire consisted of 11 sets of five questions each, in which re-
spondents rated the quality of five service elements for their chosen store or res-
taurant. To avoid order-of-presentation effects that might have arisen from using a
single random order of presentation, the 11 sets were presented in a different ran-
domized order to each respondent. For the restaurant, the five service elements were
“competence of staff”’, “promptness of service”, “range of choice”, “cleanliness of
premises”’, and “individual attention”; for the store, the service elements were
“helpfulness of staff”’, “promptness of service”, “range of products”, “tidiness of
premises’’, and “individual attention”.

The 11 sets of questions to which the participants responded were identical apart
from the number of response categories in the rating scales associated with each of
the five service elements in each set. The number of response categories of the rating
scales were 2, 3,4, 5,6, 7, 8,9, 10, and 11. Each scale was end-anchored with very
poor on the left and very good on the right and was presented as a series of numbers
spaced out across the page representing the response categories. Respondents were
required to circle the appropriate number in each case depending on their opinions
or judgments. A 101-point scale was also included, with respondents being asked to
rate each service element from 0 (very poor) to 100 (very good), but in this case no
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numbers were displayed: respondents were required simply to write down appro-
priate numbers between 0 and 100 reflecting their ratings.

In order to measure respondents’ preferences for the various scales, they were also
asked to rate each scale on three different aspects of scale performance. Using the
101-point scale described above, from 0 (very poor) to 100 (very good), they rated
each scale on the following three criteria: “ease of use”’, “quick to use”’, and “‘allowed
you to express your feelings adequately”.

In order to provide data for an assessment of test-retest reliability, each
respondent completed an identical retest questionnaire between one and three weeks
after the original testing — the second questionnaire was issued to the respondents
one week after the first and had to be returned within two weeks from that date. Of
the 149 respondents who completed the first questionnaire, 129 completed the second
within the two-week time limit, and the retest results are based on their responses.
This response rate of 86% is high for research of this type.

2. Results
2.1. Preliminary checks

The psychometric criteria that are used to compare scales with different numbers
of response categories make sense only if such scales measure the same construct. We
therefore carried out three preliminary checks.

First, we used a procedure described by Green (1992) to determine whether the 12
correlation matrices representing the associations between the five items in each
scale, one correlation matrix per scale length, differed significantly from one another.
The weighted least squares chi-square value was 144.09, df = 155,p = 0.72, sug-
gesting no evidence of significant differences between the correlation matrices.

Second, the unnormed and normed fit indices (Bentler & Bonnet, 1980) that were
achieved were 1.00 and 0.96, respectively; according to Bentler and Bonnet (1980),
this indicates that little additional increase in goodness of fit would be likely to be
achieved by allowing some of the correlation matrices to differ from others.

Third, we performed a maximum-likelihood factor analysis on each of the 11
correlation matrices and then tested whether the ordinal structure of the factor
loadings was the same across matrices. The rank-order of the factor loadings within
each scale length (matrix) turned out to be identical across all 11 matrices, yielding a
Kendall coefficient of concordance of 1.00.

All three of these preliminary checks confirm that the scales with different num-
bers of response categories all measure the same underlying construct.

2.2. Reliability
Ratings derived from each scale were evaluated for test-retest reliability (stability)

and also, using Cronbach’s alpha, for consistency over the five questions within each
scale type (internal consistency reliability). Table 1 shows the reliability coefficients
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Table 1
Reliability of rating scales with different numbers of response categories

Test-retest Response categories

2 3 4 5 6 7 8 9 10 11 101

Reliability 088 086 0.8 091 092 093 094 094 093 092 090
Cronbach’soe 081 0.79 082 082 083 085 085 085 085 086 0.85

for the test-retest reliability analysis and the alpha coefficients for the internal
consistency reliability analysis.

The reliability coefficients are all relatively high (0.79 or above) and statistically
significant beyond p < 0.05, and the effect sizes are all large according to Cohen’s
(1988, 1992) criterion. Test-retest reliability coefficients were lowest for two-point,
three-point, and four-point scales and highest for scales with about 7 to 10 response
categories; there was a slight decline in test-retest reliability coefficients for scales
with 11 and 101 response categories. Statistical tests for the significance of differences
between correlations were carried out using Fisher’s r to z transformation (Howell,
1992, p. 251). Statistically significant at p < 0.05 were the differences between the
two-point scale and the scales with 6, 7, 8, 9, and 10 response categories; between the
three-point scale and the scales with 6, 7, 8, 9, 10, and 11 response categories;
between the four-point scale and the eight-point and nine-point scales; and between
the 101-point scale and the eight-point and nine-point scales. All other differences
between the test-retest reliability coefficients were statistically nonsignificant.

Cronbach alpha coefficients were lowest for two-point and three-point scales, and
like the test-retest reliability coefficients they increased with increasing numbers of
response categories up to seven. Little further increase in reliability was found above
seven response categories: alpha coefficients for scales with 7, 8, 9, 10, 11, and 101
response categories were all very similar. Using Feldt’s test for the significance of
differences between more than two related alpha coefficients (Woodruff & Feldt,
1986), it was determined that none of the differences between the alpha coefficients
were statistically significant: using either of the recommended statistics HAN2 or
UXI1, x*(10) < 18.31, p > 0.05.

2.3. Validity and discriminating power

Validity and discriminating power were assessed in several different ways. First,
an index of the criterion validity of scores derived from each scale was created by
computing an aggregate score for each respondent over the questions relating to the
five service elements and then correlating these aggregate scores with the respon-
dents’ scores on the criterion global rating of overall quality of service. The global
rating of overall service quality was included in the same questionnaire as the ratings
of particular service elements, but it was separated from these other more specific
measures. There are many precedents for the use as validity criteria of scales that
were included in the same questionnaire as the scales in question (Althauser,
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Heberlein, & Scott, 1971; Campbell & Fiske, 1959; Messick, 1993). The global rating
that was used in this study was chosen because there was no genuinely external
criterion available, and because it is reasonable to assume that ratings of particular
service elements, if they measure what they purport to measure, ought to correlate
with global ratings of overall service quality.

Next, an index of the intertertile discriminating power of scores from each scale
was obtained by calculating a ¢ statistic relating to the mean difference in aggregate
scores for the scale’s five questions between the tertile of respondents who provided
the highest global ratings of overall service quality (over 80 on the scale from 0 to
100) and the tertile who provided the lowest global quality rating (0-25). To provide
a second index of the discriminating power of each scale, item-whole correlations
were calculated between the ratings of each of the five service elements and the
aggregate score from all scales relating to the corresponding service element. For
each scale, the index of discriminating power was provided by the mean item-whole
correlation over the five questions in the scale. For these calculations, ratings from
all scales apart from the 101-point scale were rescaled to make them comparable
using the following formula:

(rating — 1)/(number of response categories — 1) x 100.

Finally, convergent validity (Campbell & Fiske, 1959) was evaluated by exam-
ining the correlations of scores on each scale with scores on each of the others. Scores
from a scale were assumed to show convergent validity to the extent to which they
correlated with scores from other scales measuring the same underlying construct
(see also Althauser et al., 1971; American Psychological Association, 1985, pp. 9-10;
Chang, 1994; Messick, 1993).

Data concerning criterion validity, intertertile discriminating power, and item-
whole correlations are presented in Table 2, and data concerning convergent validity
are presented in Table 3.

The results in Table 2 show that the pattern for validity and discriminating
power is similar to the pattern that was found for reliability. Correlations between
scale scores and the criterion variable, 7 values for intertertile discriminating power,

Table 2
Criterion validity, intertertile discriminating power, and item-whole correlations®

Response categories

2 3 4 5 6 7 8 9 10 11 101

Criterion
Validity (r) 083 08 085 087 0.8 087 087 089 0.87 0.88 0.89
Intertertile

Discrim. (¢) 192 168 18.6 208 21.5 208 222 237 223 230 234
Item-whole (r) 087 09 092 095 09 097 097 09 096 096 0.96

# All ¢ statistics are significant at p < 0.0001.
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and item-whole correlations were statistically significant for all scales, and the effect
sizes are all large according to Cohen’s (1988, 1992) criteria. As regards criterion
validity, scores from the scales with two, three, and four response categories pro-
duced the lowest correlations (below » = 0.86) with the criterion. Correlations for
scores from 5-point to 101-point scales were higher and very similar to each other
(around r = 0.88). The scales that yielded scores with the highest criterion validity
coefficients (r = 0.89) were those with 9 and 101 response categories. However,
none of the criterion validity coefficients shown in Table 2 differs significantly at
p < 0.05 from any of the others according to Williams’s ¢ statistic (Howell, 1992,
p. 254).

Turning to intertertile discriminating power, scales with two, three, and four
response categories again performed least well, with scores from the three-point scale
showing the lowest intertertile discriminating power of all g < 20). Scores from the
other scales showed similar discriminating power to one another, with nine-point,
11-point, and 101-point scales performing best. The significance of the differences
between the intertertile discriminating power ¢ values was tested by transforming the
t values to z scores (Howell, 1992, p. 251). The only statistically significant differences
at p < 0.05 were between the ¢ values for the three-point scale on the one hand and
the scales with nine and 101 response categories on the other.

Item-whole correlations were also lowest for the scales with two, three, or four
response categories and increased with increasing numbers of response categories up
to about six. There was no substantial change in item-whole correlation coefficients
for the scales with more than six response categories. Fisher’s r to z transformation
was used to evaluate the significance of differences between the item-whole corre-
lations. The coefficient for the two-point scale differed at p < 0.05 from all of the
others. Coeflicients for the three-point and four-point scales also differed at p < 0.05
from all the others but did not differ statistically significantly from each other. All
other differences were nonsignificant.

Table 3 shows the intercorrelations between scores from scales with different
numbers of response categories. Every scale correlated highly and statistically sig-
nificantly with each of the others, and all of the correlation coefficients represent
large effect sizes according to Cohen’s (1988, 1992) criterion. These results, which
provide evidence of convergent validity, also indicate that the scales with relatively
more response categories (six or more) correlated best with one another, and that the
two-point and three-point scales correlated less highly with the longer scales.

2.4. Respondent preferences

Using a 101-point scale described above, respondents rated each scale for its “ease
of use”, whether it was “quick to use”, and whether it “allowed you to express your
feelings adequately”. Analysis of variance was carried out on the ratings given in
response to each of these questions. The mean score for each scale on each of the
three questions designed to measure respondent preferences, and the associated
standard deviations, are shown in Table 4, along with the corresponding F values.
The effect sizes were all large according to Cohen’s (1988, 1992) criterion: “ease of
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Table 4
Respondents’ preferences for scales: mean ratings (0 = very poor, 100 = very good), and standard
deviations

Response categories

2 3 4 5 6 7 8 9 10 11 101 F

Ease of use 78.6 814 820 837 813 823 815 81.0 832 767 741 7.57*
(SD) 273 189 179 156 163 157 161 174 162 194 216
Quick to 86.6 868 855 851 845 835 831 821 829 778 70.6 2523
use
(SD) 189 158 152 142 150 155 159 166 170 19.6 205
Express 178 400 520 637 634 690 688 729 760 731 793  219.36"
feelings
(SD) 200 226 231 207 214 213 201 204 211 218 225

*p < 0.0001.

use”, n? = 34; “quick to use”, > = 0.63; “allowed you to express your feelings
adequately”, > = 0.94.

Table 5 shows the scales ordered from the one that received the lowest mean score
(that is, the one that was rated least favorably) to the one that received the highest
mean score (that is, the one that was rated most favorably) on each of the three
questions related to respondent preferences. Scales in the same row that share the
same subscript are not significantly different; all other differences between scales in
the same row are statistically significant at p < 0.05 according to the Tukey-HSD
multiple comparisons.

These respondent preference scores show several statistically significant differ-
ences between the scales. For “ease of use”, the scales with five, seven, and 10
response categories were the most preferred, and the scales with 11 and 101 response
categories were rated as least easy to use. The scales that were rated as most “quick
to use” were the ones with the fewest response categories: the two-point, three-
point, and four-point scales were rated most favorably on this criterion, and once

Table 5
Scales ranked in order of increasing respondent preference: statistically significant differences®

Scales (No. of response categories)

Lowest Highest
Ease 101 11 2 9. 6 3y 8y 4 7 10 5
Quick 101 11 9 10 8, 7a 6 Sp 4 2. 3¢
Express
feelings 2 3 4 6, Sa 8 7 % 11y 10 101

# Note. Scales in the same row that share the same subscript do not differ significantly; all other differences
between scales in the same row are statistically significant at p < 0.05 according to the Tukey-HSD
comparison.
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again the scales with 11 and 101 response categories were least preferred. Ratings of
the degree to which the scales ““allowed you to express your feelings adequately”
showed the greatest differentiation between the scales. The two-point and three-
point scales received extremely low ratings on this criterion (well below 50 on the
0-100 scale). In general, longer scales tended to receive more favorable ratings on this
dimension: the scales with 9, 10, 11 and 101 response categories were rated highest.
Taking into account all three questions related to respondent preferences, the
shortest scales (two, three and four response categories) generally received the
lowest ratings, but the longest scales (11-point and 101-point scales) also received
relatively low ratings. The scale that scores best overall according to respondent
preferences was the 10-point scale, closely followed by the seven-point and nine-
point scales.

3. Discussion

The rating scales that yielded the least reliable scores turned out to be those with
the fewest response categories. Test-retest reliability (stability) was lowest for two-
point, three-point, and four-point scales and was significantly higher for scales with
more response categories; the most reliable scores were derived from scales with 7,
8, 9, or 10 response categories. Internal consistency was lowest for scales with two
or three response categories and highest for those with seven or more, although on
this criterion of reliability the differences between the reliability coefficients were
not statistically significant. Our results also provide evidence of a decrease in test—
retest reliability for scales with more than 10 response categories, although only the
decrease from the eight-point and nine-point scales to the 101-point scale attained
statistical significance. Bendig (1954) found a similar decrease in inter-rater reli-
ability, but Cicchetti et al. (1985), using a Monte-Carlo simulation rather than a
fully empirical research methodology, found no decrease in reliability for long
scales.

According to the indices of validity and discriminating power that we examined
in this study, the scales with relatively few response categories performed worst. The
criterion validity coefficients were lowest for the scales with two, three, or four
response categories and were generally higher — though these differences were not
statistically significant — for scales with five or more response categories. Discrim-
inating power was lowest for the scales with two, three, or four response categories
and statistically significantly higher for scales with 9 or 101 response categories.
Item-whole correlations told a similar story: scales with two, three, or four response
categories performed worst, and scales with six or more response categories per-
formed generally better — the coefficient for the two-point scale was significantly
lower than the coefficients for all other scales in the investigation. Finally, the table
of intercorrelations between scores on all of the scales suggested that the scales with
two or three response categories yielded scores with lower overall convergent
validity than the others. However, it should be borne in mind that a scale with
relatively few response categories tends to generate scores with comparatively little
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variance, limiting the magnitude of correlations with other scales (e.g., Chang, 1994;
Martin, 1973, 1978; Nunnally, 1970). This restriction-of-range effect tends to
depress the convergent validity of scores from scales with few response categories,
but it is worth remembering that this arises ultimately from the inherent bluntness
of such scales, which also limits their usefulness for many practical psychometric
purposes.

These findings provide no corroboration for Matell and Jacoby’s (1971) sugges-
tion that reliability and validity of scores are independent of the number of response
categories and that nothing is gained by using scales with more than two or three
response categories; but neither do they corroborate Garner’s (1960) suggestion that
scales with 20 or more response categories are necessarily best. As regards reliability,
the results reported above tend to confirm the findings of Symonds (1924), Nunnally
(1967), Green and Rao (1970), Finn (1972), Ramsay (1973), Cicchetti et al. (1985),
and Oaster (1989), which suggested that reliability of scores tends to increase from
two-point to six-point or seven-point scales. As regards validity and discriminating
power, our results provide a remarkably consistent picture across four independent
indices, tending to confirm evidence from a small number of studies using much
more restricted criteria of validity (e.g., Chang, 1994; Hancock & Klockars, 1991;
Loken et al., 1987) that, statistically, scales with small numbers of response cate-
gories yield scores that are generally less valid and less discriminating than those with
SIX Oor more response categories.

Respondent preference ratings differed substantially between the scales, and the
differences were statistically significant. Scales with 5, 7, and 10 response categories
were rated as relatively easy to use. Shorter scales with two, three, or four response
categories were rated as relatively quick to use, but they were rated extremely un-
favorably on the extent to which they allowed the respondents to express their
feelings adequately; according to this criterion, scales with 10, 11 and 101 response
categories were much preferred. On the whole, taking all three respondent preference
ratings into account, scales with two, three, or four response categories were least
preferred, and scales with 10, 9, and 7 were most preferred.

From the multiple indices of reliability, validity, discriminating power, and
respondent preferences used in this study, a remarkably consistent set of conclusions
emerges. Our results provide no support for the suggestion of Schutz and Rucker
(1975) that the number of response categories is largely immaterial. On the contrary,
scales with two, three, or four response categories yielded scores that were clearly
and unambiguously the least reliable, valid, and discriminating. The most reliable
scores were those from scales with between 7 and 10 response categories, the most
valid and discriminating were from those with six or more response categories or-in
the case of intertertile discriminating power — those with nine or more. The results
regarding respondent preferences showed that scales with two, three, or four
response categories once again generally performed worst and those with 10, 9, or
7 performed best. The superiority of scales with around seven response categories is
in line with Miller’s (1956) theoretical analysis of human information-processing
capacity and short-term memory, subsequently refined by Simon (1974) in his
characterization of information ‘“‘chunks”. For several decades, the vast majority of
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rating scales and related psychometric instruments have used five or seven response
categories (Bearden et al., 1993; Peter, 1979; Shaw & Wright, 1967). In the light of
our findings, there is some support for seven-point scales, but the popularity of five-
point scales seems to be less justified.

Taken together, the results reported above suggest that rating scales with 7, 9, or
10 response categories are generally to be preferred. In this study, participants
responded to the scales consecutively, and this may have led to factors other than
scale format affecting their ratings. Respondents may, for example, have been
inconsistent through carelessness or boredom arising from having to respond to
similar questions again and again. However, the satisfactory levels of scale reliability,
ranging from 0.79 to 0.94 (see Table 1), and the relatively high correlations between
scores from different scales, ranging from 0.84 to 0.98 (see Table 3), suggest that the
respondents rated carefully and consistently across scales. Also, the fact that the
scales were presented in a different random order to each respondent ensures that
any inconsistencies in responding could not contribute to significant differences
found between scales. Caution should, however, be exercised in generalizing the
conclusions beyond the types of respondents and scales used in this study.

The research reported here examined responses to real-life experiences in recent
visits to stores or restaurants. Some previous studies have focused on ratings of real-
life experiences (e.g., Neuman & Neuman, 1981), whereas others have involved
ratings of hypothetical experiences or abstract concepts (e.g., Matell & Jacoby, 1971;
Oaster, 1989) or have used computer simulations (e.g., Cicchetti, Showalter, &
Tyrer, 1985). These methodological differences probably explain, in part at least, the
discrepant findings reported in these different studies. However, our aim was to
investigate the effects of scale length on participant ratings using real-life experiences
in order to produce findings that would have practical relevance to ratings in
everyday situations such as those studied in market research.

A careful reading of our results suggests that different scales may be best suited to
different purposes. Circumstances may, for example, require respondents to use a
rating scale under conditions of time pressure, and in such cases it may be necessary,
in order to prevent the respondents from becoming frustrated and demotivated, to
use five-point or even three-point scales, because our findings show that these scales
are likely to be perceived by the respondents as relatively quick and easy to use. On
the other hand, where considerations of face validity are regarded as paramount, it
may be important for the respondents to perceive the scales as allowing them to
express their feelings adequately, and in such cases 10-point scales may be most
appropriate. Before deciding on the optimal number of response categories for a
rating scale, researchers and practitioners may therefore need to perform a trade-off,
in the light of the prevailing circumstances, between reliability, validity, discrimi-
nating power, and respondent preferences.

The findings reported in this article relate to ratings of service quality in restau-
rants and stores; further research in a similar vein, using objective ratings of behavior
by others, self-ratings of behavior, ratings of personality traits, ratings of the quality
of products, and so on, would be needed to determine the extent to which the
conclusions generalize to other domains.
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Do data characteristics change according to the number of scale points used ? An
experiment using 5 point, 7 point and 10 point scales.

Abstract

To what extent does the number of response categories in a Likert-type scale influence the
resultant data ? Surprisingly little attention has been paid to the issue of whether the response
category format has any influence on data characteristics such as the mean, coefficient of
variation, skewness and kurtosis. This issue is important for several reasons. The first is that
decisions are made based on outcomes such as the mean score. For example, marketing
organizations and research providers use Likert type scales to measure constructs such as
customer satisfaction. In this situation a higher score is better. Could the score have been
comparatively better if a different scale format had been used ? There is an absence of
evidence on this issue. The second reason is that scale formats that are used in on-going
market research projects such as tracking studies occasionally change. Can the old results be
re-scaled or transformed to be comparable to data from a new scale format ? Again, little is
known about this. The third reason concerns data characteristics such as variation about the
mean, skewness and kurtosis. Analysis tools such as regression are often used on data of this
type to explain the variation in certain variables. If there is little variance in the data, this is
harder to do. How does scale format affect these characteristics ? The answers would be
useful to both market researchers as well as academics. A literature review found that little
work has been done on this issue. Therefore, this study set out to investigate the impact of
scale format on data characteristics. It examined how using Likert-type scales with varying
numbers of response categories affects the resultant data in terms of mean scores, and
measures of dispersion and shape. Three groups of respondents were administered a series of
eight questions (group n’s = 300, 250,185). Respondents were randomly selected members of
the general public. A different scale format was administered to each group — either a five-
point, seven-point or ten-point scale. The surveys were conducted by a professional market
research organisation via telephone interview. Data characteristics of mean score, standard
deviation, skewness and kurtosis were analysed according to scale format. The five and
seven-point scales were re-scaled to a comparable mean score out of ten. The study found
that the five and seven-point scales produced the same mean score as each other, once they
were re-scaled. However the ten-point format tended to produce slightly lower relative means
than either the 5 or 7-point scales (after the latter were re-scaled). The overall mean score of
the eight questions was 0.3 scale points lower for the 10-point format compared to the 5 and
7-point format. This difference was statistically significant at p=0.04. In terms of the other
data characteristics, there was very little difference among the scale formats in terms of
variation about the mean, skewness or kurtosis. Therefore each of the three formats appears
comparable for the type of research project in which multiple-item scales are analyzed with
multivariate statistical methods. This study is also ‘good news’ for research departments or
agencies who ponder whether changing scale format will destroy the comparability of
historical data. Five and seven-point scales can easily be re-scaled with the resultant data
being quite comparable. In the case of comparing five or seven-point data to 10-point data, a
straightforward re-scaling and arithmetic adjustment easily facilitates the comparison.
Finally, it appears that indicators of customer sentiment — such as satisfaction surveys — may
be partially dependent on the choice of scale format. A five or seven-point scale is likely to
produce slightly higher mean scores relative to the highest possible attainable score,
compared to that produced from a ten-point scale.
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Introduction

Rating scales are one of the most widely used tools in marketing research and commercial
market research. Rating scales are used to capture information on a range of phenomena. In
consumer research, respondents may be asked about their attitudes, perceptions, or
evaluations of products, brands, or messages - among many other possibilities. In other
marketing research streams, respondents such as managers or marketing personnel may be
asked to rate their company’s performance, type of strategic focus, personnel, degree of
marketing excellence, training regimes and so forth using such scales.

Rating scales typically require the respondent to select their answer from a range of verbal
statements or numbers. Scales that use verbal statements include semantic differential scales
and Likert scales. An example of the semantic differential scale is very good ... very bad, or
pleasant ... unpleasant. An example of the Likert response scale is as follows: strongly
disagree, disagree, neither disagree or agree, agree, strongly agree. This particular example
is a five-point Likert scale utilising verbal response descriptors. Likert scales may also use
numerical descriptors where the respondent selects an appropriate number to denote their
level of agreement. For example, a question could be worded like this: “indicate your
agreement from 1 to 5 where 1 equals strongly disagree and 5 equals strongly agree”.

The range of possible responses for a scale can vary. Textbooks on the subject typically
portray five or seven-point formats as the most common (e.g. Malhotra and Peterson 2006 ch.
10). Ten or eleven-point scales are also frequently used (Loken, Pirie et al. 1987). Hereafter
in this study the term ‘scale format’ is used to refer to scales with differing numbers of
response categories.

In terms of the interface between the respondent and the interviewer in a telephone survey,
there are some advantages and disadvantages of each scale format. With a five-point scale, it
is quite simple for the interviewer to read out the complete list of scale descriptors (1 equals
strongly disagree, 2 equals disagree ....). This clarification is lengthier for the seven-point
format. Such a verbal clarification becomes quite impractical for a 10-point format as the
gradations of agreement become too fine to easily express in words. In this case, the
interviewer normally reads out the verbal meaning of the end points. The 10-point format
therefore places greater reliance on the respondent using a numerical response for which the
precise meaning has not been precisely defined. However, this disadvantage is balanced
against the fact that many people are familiar with the notion of rating ‘out of ten’.

There have been numerous studies on the topic of how scale format affects scale reliability
and validity. Far less attention has been paid to how it influences data characteristics such as
mean and variance. The issues of reliability and validity are outside the scope of this study.
Suffice to say, simulation studies and empirical studies have generally concurred that
reliability and validity are improved by using five to seven-point scales rather than coarser
ones (those with fewer scale points). But more finely graded scales do not improve reliability
and validity further.

The next section presents some theoretical reasons for why the scale format might influence
the mean score, variance and skewness. The small number of empirical studies that have
examined this issue are then reviewed.



Why would scale format influence data characteristics ?

One of the most basic summary data characteristics is the mean. Scores for Likert-type
questions are often ‘negatively skewed’ (e.g. Dawes 2002b; Peterson and Wilson 1992). This
term is counterintuitive and refers to the fact that more responses are at the positive end of the
scale and the ‘tail’ is at the negative end. If more respondents tend to give positive responses,
then a finer scale, with more response options, could result in a slightly lower mean score.
This can be illustrated by considering the range of positive response options for five, seven
and ten-point formats. Firstly consider a five-point scale. There are only two options for a
positive response: points four and five. If we average those two responses and re-scale to the
equivalent score on a ten-point scale (using the method described and used later under ‘re-
scaling”’) the result is 8.9 /10. If we undertake the same procedure for a seven-point scale the
positive responses are 5, 6, and 7 for an average of 6, which re-scales to a score of 8.3/10.
The positive responses for a ten-point scale are 6, 7, 8, 9, and 10 which averages to 8/10.
Therefore, based on the arithmetic properties of the scales, the three scale formats would
produce somewhat different comparative mean scores if the majority of responses were on the
positive side of the mid-point. The potential of the different formats to produce
comparatively different mean scores seems worthwhile to investigate.

In relation to the distribution of data about the mean, more scale points, by definition, provide
more options for the respondent. Therefore, finer scales could result in a greater spread of the
data. This would result in a larger standard deviation, and possibly more positive kurtosis as
kurtosis is related to, although not the same thing as, variance.

More scale response options may also conceivably result in less skewed data. This is
illustrated using the situation whereby a scale is used to measure a construct that most
respondents give a particularly positive response for. A coarse scale will provide few options
for this positive sentiment and so the responses may be ‘bunched up’ at the positive end of the
scale. A finer scale could reduce this negative skew by allowing for more gradations of
positive response. This could also reduce the overall mean score, for the reasons outlined
above.

The empirical studies examining scale format and its association with data characteristics are
now reviewed.

Studies examining level and shape of data

There are only a small number of studies on this issue. One is by Finn (1972) which reported
means and variances for 3, 5, 7 and 9-point scales. They were 1.6, 2.2, 4.1 and 4.9 for means
and .32, .60, 1.32 and 4.0 for variances respectively. Applying a re-scaling formula from
Preston and Colman (to be discussed in more detail later in the analysis section), I
transformed these reported means to a score out of 100. The transformed scores are 30, 30,
52 and 49 respectively. This suggests the 7 and 9-point formats produced comparatively
higher scores. This is counter to the theoretical expectation outlined above. In terms of the
variance, taking its square root and dividing this by the original mean score gives the
coefficient of variation. This is a standardised measure of variance that controls for the
differing number of scale points. The coefficient of variation for Finn’s four scale formats is
calculated to be .35, .35, .28 and .41 for the 3, 5, 7 and 9-point scales respectively. It appears
the nine-point format produced higher comparative variance in that study compared to the
coarser scales.



Two other studies are pertinent to the issue of how the number of scale points affects data
characteristics such as the mean score. One of these was many years ago, in which Ghiselli
(1939) conducted an experiment using undergraduate students who were asked to indicate
whether they thought the advertising for 41 different brands was sincere. One group
answered using a two-point (yes / no) scale, the other group answered using a four-point scale
(very sincere ... very insincere). The four-point scale resulted in higher ratings for the
perceived sincerity of the advertising than the two-point scale.

Another study was by Dawes (2002a) who analysed two split-sample experiments in which
groups of respondents were administered questions with either 5-point or 11-point scales. He
found that once the 5-point scale was re-scaled to 11-point equivalence, that the means from
the 11-point scale were slightly higher by an average of 0.25 points, although no inferential
test was applied. This result could be partially attributable to the eleven-point scale having an
anchor value of zero (i.e., a zero to ten scale). This characteristic may have artificially
lowered the mean score for the 5-point data from the rescaling process. For example, a score
of one out of five was rescaled to zero out of ten. In that study, the 11-point scale also
produced slightly more dispersion in the data as measured by the coefficient of variation, but
there was no difference in skewness or kurtosis between the two scales. Only one other study
has examined the issue of scale format and skewness, which was by Johnson, Smith and
Tucker (1982). They found that a 2-point format produced more skewness than a five-point
format.

This review makes it apparent that basic issues to do with the mean and distribution of the
data, and how they are affected by scale format have not been closely studied. There also
seems to be some variation in the results from previous studies. While Dawes (2002a) found
that re-scaled means from five to eleven-point scales were almost the same; an inspection of
the data reported in Finn (1972) showed more marked differences. Likewise, one prior study
found that coarse scales resulted in more skewness (Johnson, Smith and Tucker 1982), albeit
between two and five-point scales, the former of which is rarely used in marketing studies.
Another study found no appreciable difference between five and eleven-point scales in this
regard (Dawes 2002a).

Research questions and rationale

We know that scales are ubiquitous in both market research and academic marketing research.
But there is a less than comprehensive amount of documented knowledge on the topic.
Therefore further investigation of the way scale format might influence the data is warranted.
There are at least three reasons for this.

First, the sophistication of analytical methods is increasing. Techniques such as confirmatory
factor analysis and structural equation modeling are now commonplace in marketing research.
These tools are sensitive to the characteristics of the data, such as variance, kurtosis and
skewness (e.g. Bentler 1995). Therefore more knowledge about how scale format affects
these characteristics would be desirable.

Second, in many cases the data from a survey is not just reported, it is analysed with the
objective of ‘explaining’ or accounting for the variance in a dependent variable. Examples of
the dependent variable might be overall customer satisfaction, probability of purchase, or
attitudes towards a brand or organization. The analyst wishes to find out what other variables
might be strongly related to higher or lower scores on the dependent variable. In this
situation, more variance in the dependent variable is desirable. This is illustrated with an



example. If, hypothetically, all respondents gave the same score for customer satisfaction
there would be no variance to explain. If there was very little variance, for example all
responses were either 6 or 7 on a seven-point scale then normal OLS regression is not an
appropriate analysis method. More complex techniques such as logistic regression would be
needed.

The third reason is that in industry, many organizations periodically track consumer
sentiment, and often, scales of the type discussed here are a major part of the research. For
example, many service organizations such as banks, telecommunication companies or
insurance companies routinely survey customers about their perceived levels of service
quality or customer satisfaction. For a variety of reasons, the choice of scale is sometimes
changed, say, from a five-point scale to a seven-point scale. The reasons for this could be
personnel changes, the appointment of a different research provider, department mergers and
so on. Obviously the information gleaned from the data, such as mean scores, is based on the
number of scale responses used. But is the data dependent on the scale to the extent that the
mean score relative to the highest possible score is different for one scale compared to another
? There are some theoretical grounds for thinking scale format might affect the data, as
outlined earlier. Also, there is little guidance on this apparently practical and important issue
and indeed some conflict in prior results. More knowledge in this area would therefore seem
desirable.

This study therefore sought to compare the aggregate-level data characteristics derived from
attitudinal questions with either 5, 7 and 11-point numerical scales as the response categories.
The specific research question is:

If data on the same construct is gathered using three scale formats (5-point, 7-point
and 10-point numerical scales) and the data from the 5 and 7-point formats are re-
scaled to a common 10-point format, are there any differences in terms of mean,
variance, kurtosis and skewness ?

This question presumes to treat the data as if they were at least interval quality. There is some
evidence that the psychological ‘distances’ between Likert-type scale points are not equal, for
example Bendixen and Sandler (1994) and Kennedy, Riquier and Sharp (1996). That said,
the relation between the original scale values and the ‘real’ identified scale values is very
close in these studies. For example in Kennedy, Riquier and Sharp (1996) the notional scale
values of 1, 2, 3, 4 and 5 equated to 1, 2.2, 3.1, 4.1 and 5 respectively. The leading texts in
the field support the treatment of such scales as if they are equal-interval (e.g. Aaker, Kumar
and Day 2004 p. 285; Burns and Bush 2000 p. 314 ; Dillon, Madden and Firtle 1993 p. 276;
Hair, Bush and Ortinau 2006 p. 365-366). Based on the empirical studies showing a
reasonably close approximation to equal-interval, and the apparent precedent shown in the
leading texts, I analysed the data as if it were equal-interval.

Data

In accordance with the research objective, data were gathered via a survey of consumers
drawn at random from the electronic telephone directory. The survey was conducted over the
2005-2006 period by a professional market research organisation using CATI (Computer
Assisted Telephone Interviewing).



The questionnaire items were derived from existing ‘price consciousness’ scales (Bruner and
Hensel 1992). Price consciousness is an example of a subject-centered scale, and it appeared
to contain content that respondents could readily understand and easily answer. The scale
comprised eight items, which are shown below. Respondents were asked to answer the
questions with the instruction ‘please answer using the scale from 1 to X where 1 equals
strongly disagree and X equals strongly agree’. X was either 5, 7 or 10 depending on the
treatment group. The precise meaning of each scale point was not read out to respondents for
any of the three scale formats, whereas normally one would do so for the 5 or 7-point formats.
This potentially lowered the utility of those two scale formats, but I wished to have a
consistent approach to administering all three of the scales.

TABLE 1 HERE

The number of respondents in each experimental group was: 10-point scale: n=300; 7-point
scale n=185; 5-point scale n=250. The reason for the varying sample sizes for each group is
that the study had other unrelated objectives, and the questionnaire programming used to
direct respondents into the three scale format groups was also used to direct sample numbers
to other question sets, and those groups required different sample sizes. The other survey
content did not affect the results reported here.

I considered whether the sample sizes were adequate by calculating how large the difference
in mean scores across groups would need to be to achieve statistical significance. I seta
difference of half a scale point as the magnitude of difference that the experiment should be
able to identify as statistically significant. I had three treatment groups, with the smallest
group numbering 185 respondents. To ascertain their adequacy, I conducted a conservative
inferential test using simulated data of three groups of n=185. I first generated a series of 185
scores with a mean of 6.0 and a standard deviation of 2.0 using Microsoft excel. These data
characteristics were taken from the results of a previous study (Dawes 2002a). I then
generated two other series, such that I had three data series that differed by 0.5 scale points to
each other. This process was repeated with data series that exhibited progressively smaller
differences in mean scores. I found that if there was a mean difference of 0.3 scale points (or
more) between each of three groups of this size, an analysis of variance would be statistically
significant at the p=0.05 level. Since two of my groups had larger number of respondents
than this, the sample sizes appeared to be adequate for the purpose.

The survey sample was broadly representative of the general population, excepting that
younger respondents were under-represented. The age breakdown of the sample is shown
below. The gender breakdown was 42% male and 58% female. Ideally the survey would
have obtained an age and gender breakdown closer to the general population, but in order to
do so data collection costs would have increased, which was not feasible for this study. Later
I discuss whether the results are comparable for age and gender sub-groups to ensure the
results are not biased by the sample.

TABLE 2 HERE

Analysis

Re-scaling

To examine the various data characteristics of interest, it is convenient to re-scale the data so
that each scale format is comparable, each with the same upper limit such as out of ten or out
of 100. Note that the purpose of this re-scaling is to facilitate comparison between the scale



formats, not to find a specific functional transformation that will minimize any re-scaled
differences.

There are a number of straightforward methods by which this could be done. One method is
based on a formula used by Preston and Colman (2000). They used the formula (rating -1) /
(number of response categories -1)*100. This re-scales to a common score out of 100. For
the purpose of this paper we could use the same formula but adapted to be (rating -1) /
(number of response categories -1)*10 which re-scales all scale formats to a score out of ten.
A feature of this method is that any score using the lowest scale point of any scale becomes
zero. For example a score of 1 on a five-point scale would become (1-1) / (5-1) *10 = zero.

Another method is one employed by Dawes (2002a). This is a simple arithmetic procedure
whereby the scale end points for the 5 and 7-point versions are anchored to the end points of
the ten-point scale. The intervening scale values are inserted at equal numerical intervals.

For example, to re-scale the 5-point scale to ten points, one remains as one, five is re-scaled to
ten, the mid-point of 3 on the 5-point scale is adjusted to be as per the mid-point between 1
and 10 (namely 5.5) and so on. This is shown below in Table 3.

The second approach has the appealing feature for the present research that the ten-point scale
remains unchanged, and the other scales are altered to be comparable to it. However, it
results in a slight biasing effect for the lowest scale point. This is because it takes a score of 1
out of 5 or 1 out of 7 and re-scales it to be equivalent to 1 out of 10 — the latter being a lower
score in proportional terms. Therefore if there are any responses using these lowest scale
points for the five or seven-point formats, the re-scaled score expressed as a mean out of ten
will be lower than it was originally. However, preliminary analysis showed that the method
based on Preston and Colman (2000) and Dawes (2002a) produced virtually identical results.
The Dawes (2002a) method was used because it was slightly simpler.

TABLE 3 HERE
Results

Mean scores
The re-scaled mean scores for each item are shown below, for each of the three scale formats.
The data are ordered according to the mean score on the 10-point scale for clarity.

TABLE 4 HERE

The re-scaled 5-point and 7-point scales produced more instances of higher scores compared
to the ten-point format. For seven out of the eight questions, the 5-point format (once re-
scaled) produced slightly higher scores than the 10-point format. For six out of the eight
questions, the 7-point format (once re-scaled) produced slightly higher scores than the 10-
point format. There appeared to be little difference between the 5-point and 7-point format.

To test if the overall mean scores from the eight items were statistically significantly different
according to scale format, I ran a one-way ANOVA. Since there was virtually no difference
between the 5-point and 7-point formats I combined them as one factor. The average re-
scaled scores of the eight scale items were the dependent variable, and the factors were the
scale formats (5-point re-scaled and 7-point re-scaled combined as one factor, and 10-point



scale comprising the other factor). The result was statistically significant (F=4.1; d.f. 1,733;
p=0.04).

Based on this result, it seems that a 10-point scale format will produce slightly lower scores
compared to the scores generated from 5-point or 7-point formats, once the latter are re-scaled
for comparability.

Variance

I next examined the standard deviation for the re-scaled 5 and 7-point data compared to the
10-point data. If the data is not dependent on the choice of scale format, then once the data is
re-scaled to a score out of ten, all three scale formats should exhibit the same standard
deviation.

TABLE 5 HERE

Looking across the three scale formats in Table 5, the differences in standard deviation for the
individual scale items are quite small, in the order of zero to 0.2. The average difference is
only -0.1 when comparing either 7 to 10-point or 5 to 7-point data (with 5 and 7-point formats
rescaled). It appears that scale format does not have a marked influence on variation about
the mean. To clarify this formally, I tested the overall average score for each format using the
Levene test for homogeneity of variance. The test was not significant (Levene Statistic=0.21;
d.f. 2,732, p=0.80). Scale format therefore did not have an association with variance in this
experiment.

An examination of the standard deviation tells us about the dispersion of scores about the
mean for a particular questionnaire item, or variable. It does not, however, tell us about how
individual respondents have used the scale. For example, if we ask respondents to answer
eight questions using a one to five scale, how many different scale points will they use ?
Obviously the precise answer depends on what the questions pertain to. However, researchers
would generally want respondents to use more response options over a series of questions,
rather than less. The reason is that this indicates those questions are generating discrimination
in responses. Therefore, as a supplementary analysis I also examined how many different
scale points respondents actually used, and whether this differed according to the scale
format. I found that over the eight questions, the average number of scale points used for the
five-point scale was 2.9, for the seven-point scale it was 3.6 and for the ten-point scale,
respondents used 4.0 different scale points on average. An analysis of variance confirmed
that there was a statistically significant difference between the scale formats in terms of the
number of scale points used (F=54; d.f. 2,732; p<0.01). Therefore, there is evidence that
respondents do use more scale points when given a scale format with more response options.

Skewness
Data may be normally distributed, or may be positively skewed or negatively skewed. If the
data is negatively skewed this means the data tends to cluster at the ‘high’ end of the scale

with a long tail to the lower scale values. The figures for skewness are shown below in Table
6.

TABLE 6 HERE

The data from all three scale formats is negatively skewed. There are some differences
among the individual scale items according to scale format, but nothing systematic. In terms



of the skewness of the overall mean score, there is less than one standard error difference
between each scale format, therefore this is not statistically significant.

Kurtosis

Kurtosis refers to the shape of the data around the mean and the tails of the distribution. A
normal distribution has a kurtosis value of zero. Data that exhibit positive kurtosis are more
clustered about the mean (‘peaked’) and the tails of the distribution are longer. A negative
kurtosis score occurs when the data are clustered less around the mean and have shorter tails.
A distribution may have the same mean and standard deviation but exhibit different levels of
kurtosis. Hypothetical examples of distributions with the same mean and standard deviation
but with either zero, positive and negative kurtosis are shown below to help elaborate the
term.

FIGURE 1 HERE

The analysis of kurtosis is shown in Table 7. All three scale formats tend to produce data
with negative kurtosis scores. There are only minor differences between the scale formats for
the individual scale items. The overall score from each scale format exhibits negative
kurtosis, and the differences between them are not managerially or statistically significant.

TABLE 7 HERE

Sub-group analysis

As mentioned earlier, the sample used for this experiment was biased somewhat towards
older respondents and females. To ensure the results are not influenced by this sample bias, I
re-ran the analysis for two sets of subgroups: older vs. younger respondents and male vs.
female respondents. There were no significant differences in mean score, variance, skewness
or kurtosis within these subgroups. Therefore there is no reason to think that the slight gender
bias in the composition of the sample has influenced the overall results.

Discussion and Conclusions

This study conducted a split-sample experiment to assess the impact of scale categories on
responses to questions. The study compared data obtained from using 5-point, 7-point and
10-point numerical scale formats. The 5-point and 7-point data were re-scaled to scores out
of ten. Once rescaled, the five and seven-point formats tended to produce more instances of
higher mean (rescaled) scores compared to the ten-point format. Indeed, an analysis of the
aggregated score over the eight question items found the ten-point format produced a 0.3
point lower score, which was statistically significantly different to the other two formats at
under the p=0.05 level. In terms of the other data characteristics, the three different scale
formats exhibited no appreciable differences in terms of standard variation, skewness or
kurtosis. The study also found that if a scale with more response options was administered,
respondents used more response options.

Based on these findings it seems reasonable to conclude that data gathered from a five-point
format can be readily transferred to seven-point equivalency using a simple re-scaling
method. Ifthe analyst wishes to compare data from five or seven-point formats to data in a
ten-point format, a simple arithmetic adjustment and re-scaling using the method described
here produces comparable data. This outcome may be welcome news to those market
research departments who ponder whether data gathered using one scale format can be



transformed to make it comparable to another. It also answers a potential question regarding
whether results might have conceivably been better (e.g. a higher relative score) had a
different scale format been used. The answer appears to be a scale with more response
options produces slightly lower scores relative to the upper limit of the scale.

In terms of the other data characteristics, no scale format produced data with markedly lower
variances about the mean. This suggests that none of the three formats is less desirable from
the viewpoint of obtaining data for that will be used for regression analysis. Kurtosis and
skewness were likewise all very similar for each format, therefore either 5, 7 or 10-point
scales are all comparable for analytical tools such as confirmatory factor analysis or structural
equation models in this respect.

Directions for Future Research

This study examined scale formats that differed in the number of response categories but were
all numerical scales. They all required respondents to nominate a number within a specified
range. Such numerical scales are but one type of response scale, it is also common for market
researchers and academics to ask respondents to use scales that employ only verbal anchors.
This paper, therefore, has tackled only one aspect of a wider issue pertaining to the use and
comparability of rating scales in market research. More insight into the effect of the number
of response categories on the resultant data when using scales that are only verbally anchored
would also be a useful addition to current knowledge. Likewise, this study only examined the
effect of scale format using telephone survey methodology. There is scope to examine
whether the results found here would generalize to other data collection methods such as self-
completion or face-to-face.
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Figure 1. Examples of distributions with same mean but different kurtosis
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Table 1. Scale items

Item#  Statement

1 When I am in a shop I will always check prices on alternatives before I buy

2 When I buy or shop, I really look for specials

3 I usually watch ads for announcements of sales

4 I believe a person can save a lot of money by shopping around for bargains

5 In a store, I check the prices, even when [ am buying inexpensive items

6 I pay attention to sales and specials

7 Clothing, furniture, or appliances ... whatever I buy, I shop around to get the
best prices

8 I often wait to purchase items, so I can get them on sale

13



Table 2. Survey Breakdown

Age category Sample N % of sample
Under 21 years 33 5
21 to 30 years 85 12
31 to 40 years 136 19
41 to 50 years 184 25
51 to 60 years 148 20
Over 60 years 149 20
Total 734

14



Table 3. Re-scaling method for this study

Five-point Seven-point Ten-point
scale scale scale
Original value Re-scaled Original Re-scaled Original Scale
value value value value value
1 1.0 1 1.0 1 unaltered
2 3.25 2 2.5 2 ”
3 5.5 3 4.0 3
4 7.75 4 5.5 4
5 10 5 7.0 5
6 8.5 6
7 10 7
8
9
10




Table 4. Mean Scores according to Scale Format

Scale Item

OO\ DN B~ W —

Overall score
(average of
all eight
items)

Mean

score: 5-

point

data re-
scaled to

/10

7.8
7.4
5.1
7.9
6.8
7.0
7.1
5.9

6.9

Mean
score: 7-
point
data re-

scaled to
/10

8.1
7.3
4.6
8.1
6.9
6.9
7.3
6.0

6.9

10-point
data

7.4
6.9
4.8
7.4
6.6
6.6
7.6
53

6.6

Mean score
5 point
rescaled
minus 10
point

0.4
0.5
0.3
0.5
0.2
0.4
-0.5
0.6

0.3

Mean score
7 point
rescaled
minus 10
point

0.7
0.4
-0.2
0.7
0.3
0.3
-0.3
0.7

0.3

-0.3
0.1
0.5

-0.2

-0.1
0.1

-0.2

-0.1

0.0

Mean score
5 point
rescaled
minus 7
point

* statistically significant difference to the other two formats at p=0.04.
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Table S. Standard Deviation according to Scale Format

Scale Item Standard Standard Standard Std. Dev. Std. Dev. Std. Dev.
Deviation: ~ Deviation:  Deviation: | 5 point 7 point 5 point
5pointre- 7 pointre-  original 10- | rescaled rescaled rescaled
scaled /10 scaled /10 point data minus 10  minus 10 minus 7

point point point
rescaled

1 2.7 2.4 2.5 0.2 -0.1 0.3

2 2.7 29 2.7 0.0 0.2 -0.2

3 3.2 3.1 3.1 0.1 0.0 0.1

4 2.4 2.3 2.6 -0.2 -0.3 0.1

5 3.0 29 2.8 0.2 0.1 0.1

6 2.7 2.7 2.7 0.0 0.0 0.0

7 2.7 2.6 24 0.3 0.2 0.1

8 2.9 29 2.8 0.1 0.1 0.0

Overall score 2.0 1.9 2.0 0.0 -0.1 0.1

(average of
all eight
items)
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Table 6. Skewness according to Scale Format

Scale Item Skewness Skewness Skewness Skewness Skewness Skewness
S5 pointre- 7 pointre-  original 10- 5 point 7 point 5 point
scaled /10 scaled/10  pointdata  rescaled rescaled rescaled
(std error= (std error= (std error= minus 10 minus 10 minus 7
14 all 16 all 16 all point point point
items) items) items) rescaled
1 -1.2 -1.4 -0.8 -0.4 -0.6 0.2
2 -0.8 -0.8 -0.6 -0.2 -0.2 0.0
3 0.2 0.4 0.3 -0.1 0.1 -0.2
4 -1.1 -1.4 -0.9 -0.2 -0.5 0.3
5 -0.7 -0.7 -0.5 -0.2 -0.2 0.0
6 -0.7 -0.6 -0.5 -0.2 -0.1 -0.1
7 -0.6 -0.8 -1 0.4 0.2 0.2
8 -0.1 -0.2 0.0 -0.1 -0.2 0.1
Overall -0.5 -0.4 -0.4 -0.1 0.0 -0.1
score

(average of
all 8 items)
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Table 7. Kurtosis according to Scale Format

Scale Item Kurtosis Kurtosis Kurtosis Kurtosis:  Kurtosis:  Kurtosis:
5 pointre- 7 pointre-  original 5 point 7 point 5 point
scaled /10 scaled /10 10- point rescaled  rescaled  rescaled
(std error = (std error = data minus 10 minus 10  minus 7
0.47 all 0.47 all (std error = point point point
items) items) 0.28 all rescaled

items)

1 0.6 1.3 -0.1 0.7 1.4 -0.7

2 -0.4 -0.5 -0.7 0.3 0.2 0.1

3 -1.3 -1.1 -1.3 0.0 0.2 -0.2

4 0.3 1.3 -0.2 0.5 1.5 -1.0

5 -0.7 -0.6 -0.8 0.1 0.2 -0.1

6 -0.4 -0.5 -0.8 0.4 0.3 0.1

7 -0.8 -0.2 0.2 -1.0 -0.4 -0.6

8 -1.1 -1.0 -1.1 0.0 0.1 -0.1

Overall score -0.4 -0.5 -0.4 0.0 -0.1 0.1

(average of
all 8 items)
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IMPACT OF THE NUMBER OF RESPONSE CATEGORIES AND
ANCHOR LABELS ON COEFFICIENT ALPHA AND
TEST-RETEST RELIABILITY

LI-JEN WENG
National Taiwan University

A total of 1,247 college students participated in this study on the effect of scale format on
the reliability of Likert-type rating scales. The number of response categories ranged
from 3 to 9. Anchor labels on the scales were provided for each response option or for the
end points only. The results indicated that the scales with few response categories tended
to result in lower reliability, especially lower test-retest reliability. The scales with all the
response options clearly labeled were likely to yield higher test-retest reliability than
those with only the end points labeled. Scale design that leads to consistent participant
responses as indicated by test-retest reliability should be preferred.

Keywords: Likert-type rating scales; number of response categories; anchor labels;
test-retest reliability; internal consistency; coefficient alpha

Since Likert’s (1932) introduction of the summative method, Likert-type
rating scales have enjoyed great popularity among social science researchers
(Likert, Roslow, & Murphy, 1934; Wang & Weng, 2002), and they have also
drawn much research attention to the effects of scale format on participants’
responses and associated psychometric properties. One intensively exam-
ined topic is the effect of the number of response categories on scale reliabil-
ity, especially coefficient o, an estimate of internal consistency reliability.
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The stability of measurement scores over time is also critical, and the impact
of the number of response options on test-retest reliability should be assessed
as well. The objective of the present research was to investigate the effects of
the scale properties of Likert-type scales on test-retest reliability in addition
to internal consistency reliability. The scale properties studied included the
number of response categories and the anchor labels attached to the scale.

Reliability evaluates the influence of measurement errors on participants’
responses. Types of reliability differ in the sources of measurement errors
considered. Internal consistency reliability considers the degree of interrelat-
edness among individual items, whereas test-retest reliability is concerned
with the stability of scale scores across occasions. The evaluation of internal
consistency reliability alone can often be inadequate, because no information
on the stability of participants’ responses is provided (Cortina, 1993; Crocker
& Algina, 1986). Inconsistent measures of participants’ responses may result
in misleading scientific conclusions (Krosnick & Berent, 1993). It is there-
fore essential to investigate the effect of scale design on test-retest reliability
in addition to internal consistency reliability. Coefficient o has received more
attention than test-retest reliability in the past (e.g., Aiken, 1983; Bandalos &
Enders, 1996; Halpin, Halpin, & Arbet, 1994; Johnson, Smith, & Tucker,
1982; Jenkins & Taber, 1977; Ko, 1994; Komorita & Graham, 1965; Lissitz
& Green, 1975; Masters, 1974; Matell & Jacoby, 1971; Oaster, 1989; Preston
& Colman, 2000; Wong, Chuen, & Fung, 1993). Hogan, Benjamin, and
Brezinski (2000) found that coefficient o was used in over two thirds of the
tests they reviewed, and fewer than 20% of the tests reported test-retest reli-
ability. The scarcity of previous studies on test-retest reliability is probably
due to the necessity of repeatedly administering the same scale to identical
participants. In contrast, the estimation of coefficient o requires only one
administration of the measure.

Previous findings on the relationship between the number of response cat-
egories and coefficient o have been inconsistent. Some researchers con-
cluded that the number of response categories has no effect on coefficient o
(e.g., Aiken, 1983; Wong et al., 1993); others found coefficient o to be
affected by the number of options provided but offered different recommen-
dations. For example, Matell and Jacoby (1971) suggested 2 or 3 response
categories, Johnson et al. (1982) recommended a 3-point format, Ko (1994)
and Oaster (1989) recommended 6- and 7-point scale designs, and Preston
and Colman (2000) recommended 7 to 10 points. Bendig (1953) recom-
mended 9 response categories, and Champney and Marshall (1939) recom-
mended as many as 18 response categories. Churchill and Peter (1984)
focused on internal consistency reliability and found increasing reliability
with more response categories in their meta-analysis of 108 marketing
research studies. Jenkins and Taber (1977) and Lissitz and Green (1975) con-
ducted simulation studies and suggested that 5 response categories are suffi-
cient, because no substantial gains in reliability were observed after 5 catego-
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ries. However, the applicability of their results to empirical data might be
limited because of their assumption of uniformly distributed item scores in
the simulations (Micceri, 1989).

The relationship between the number of scale points and test-retest reli-
ability is inconclusive as well. Among the few related studies, Jenkins and
Taber (1977) and Lissitz and Green (1975) used simulated data, and Oaster
(1989) used alternate forms measured in two sessions, which was in essence
an alternate-form reliability estimate. Matell and Jacoby (1971) used scales
with numbers of response categories ranging from 2 to 19 and suggested 2 or
3 options to be adequate. However, to incorporate the wide range of numbers
of response categories in one single study, only 20 participants completed
each form of the scale. Johnson et al. (1982) used the Job Descriptive Index
with 3 and 5 response options. Fifty students participated in each condition.
Although the 5-point scale discriminated among individuals better than the
3-point format, no substantial differences in test-retest reliability between the
two formats were found. Preston and Colman (2000) instead asked a group of
149 participants to respond to the same scale, with the number of responses
options ranging from 2 to 11 and 101, and they recommended at least 7
response categories to ensure stable participant responses.

Why did the influence of the number of response categories on reliability
differ among studies? Item homogeneity may be a plausible explanation.
Komorita and Graham (1965) studied the relationship between the number of
scale points and the internal consistency reliability of scales under varying
degrees of item homogeneity. The degree of item homogeneity was defined
by the sizes of factor loadings on one single factor. Coefficient o. was found to
be independent of the number of scale points with homogeneous items. The
sizes of factor loadings played a role in mediating the relationship between
scale design and reliability. Scales of homogeneous items were likely to be
less affected by the format used. When heterogeneous items are asked, a
respondent would be likely to have differential degrees of propensity for each
question. Increasing response options enables the respondent to map his or
her response to the appropriate category and thus reduces inconsistent ran-
dom errors and raises reliability. This hypothesis was to be tested in the pres-
ent study by including scales of different sizes of factor loadings. The scale
with higher loadings was expected to be less affected by the number of
response categories used.

In sum, most empirical research on the effects of response categories on
the reliability of Likert-type rating scales has focused on internal consistency
reliability. Simulation studies might be limited in providing appropriate sug-
gestions to scale design because of the assumption of uniformly distributed
scores. The effects of the number of response categories on the stability of
scale scores as assessed by test-retest reliability, though important, have been
less empirically researched and call for further investigation. Furthermore,
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among the few empirical studies of test-retest reliability, different numbers of
response categories have been recommended. The present study was there-
fore designed to examine empirically how many response categories were
needed to raise test-retest reliability and internal consistency reliability to
desired levels simultaneously.

Why would the number of response categories be expected to affect test
reliability? In considering the coarseness of categorization, Symonds (1924)
described a parallel between psychological measurements and physical mea-
surements. A physical measurement that used a scale finer than the limits of
one’s eyesight is useless. Likewise, a psychological measurement is very
likely to be of limited value if it uses a scale finer than a judge’s ability to dis-
criminate. A scale that requires finer discrimination than the target respon-
dents usually can accomplish may easily add measurement errors to test
scores. Increasing the number of scale points does not necessarily lead to
better discrimination of participants’ judgment on personal attitudes or traits.
For instance, an individual may have difficulty discriminating the difference
between 8 and 9 on an 11-point scale. The respondent may check 8 on one
occasion but 9 on another for an identical item. The inconsistency between
the two sets of scores is then due to scale design rather than the trait being
measured. On the other hand, a scale with few scale points may lose
information on individual differences and lower the reliability estimates.

More recently, Tourangeau, Rips, and Rasinski (2000) proposed a model
of survey response processes, and they share a similar view to the proposition
of Symonds (1924). Four major components were identified in the model:
comprehension of the item, the retrieval of relevant information, the use of
the information to make judgments, and the selection and reporting of an
answer. The specific process of mapping judgment onto response categories
in the last component was related to the influences of scale format on partici-
pant responses. With too few categories, the rating scales may fail to discrim-
inate between respondents with different underlying judgments; with too
many, respondents may fail to distinguish reliably between adjacent catego-
ries. In either case, inconsistent random errors are likely to be introduced and
lead to lower reliabilities.

In constructing a rating scale, in addition to how many response options to
use, a researcher also determines what verbal labels are to be presented with
the scale. Each response option of the scale can be labeled with a verbal
description. For example, a 5-point rating scale can include labels such as
strongly agree, agree, undecided, disagree, and strongly disagree. A rating
scale can also be anchored with verbal labels of strongly agree and strongly
disagree at only the end points of the scale. Participants’ responses on the
basis of these two formats of anchor labels have been compared (e.g.,
Dickinson & Zellinger, 1980; Dixon, Bobo, & Stevick, 1984; Finn, 1972;
French-Lazovik & Gibson, 1984; Frisbie & Brandenburg, 1979; Klockars &
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Yamagishi, 1988; Lam & Klockars, 1982; Landrum, 1999; Newstead &
Arnold, 1989; Wildt & Mazis, 1978). Most previous research has focused on
the comparison of score distributions obtained from two forms, and some
studies have investigated respondents’ preferences of label format.
Landrum’s (1999) participants showed no difference in their confidence in
answering a scale with every response option clearly specified and a scale
with only end points defined. Dickinson and Zellinger’s (1980) respondents
reported being more satisfied when more rating scale points were verbally
labeled. Although Finn (1972) compared the reliability obtained from differ-
ent forms, the effect of scale format on the stability of participants’ responses
across occasions was not examined.

Churchill and Peter’s (1984) meta-analysis suggested that rating scales
with each response category clearly defined or with only end points labeled
yielded similar reliabilities. However, whether their conclusions could be
generalized to test-retest reliability was unclear because of their focus on
internal consistency reliability. Moreover, Krosnick’s (1999) review of sur-
vey research suggested that reliability could be significantly improved if all
points on a scale are labeled with words, because they clarify the meanings of
the scale points. Krosnick’s conclusion was drawn largely from his previous
study with Berent (1993), in which data were collected through telephone
interviews, face-to-face interviews, and self-administrated questionnaires.
This study was insufficient in evaluating the effects of verbal labeling on rat-
ing scales for two reasons. First, only one of the eight experiments conducted
used self-administrated questionnaires, a frequently adopted method of data
collection in educational and psychological research. Second, the experi-
ment that used self-administrated questionnaires compared score consis-
tency between a rating scale with two ends labeled and a branching scale with
all response options defined. The branching format asked respondents to
respond in two steps, first the direction and then the intensity. A comparison
of partially and fully labeled rating scales would be more informative for
educational and psychological research. With the limitations and the con-
flicting conclusions from previous studies, these two frequently used formats
of Likert-type rating scales were constructed in the present study to examine
the effects of labeling on reliability. If each response category were clearly
specified, participants would be less likely to change their interpretations of
each response option from one occasion to another. Therefore, a rating scale
with all the response categories verbally specified was expected to yield more
stable participant responses and higher test-retest reliability than a scale with
only end points labeled.

The purpose of the present research was twofold. First, the relationship
between the number of response categories on rating scales and reliability
was empirically studied. The types of reliability included test-retest reliabil-
ity and internal consistency reliability, with the former being emphasized
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because of the sparse past research on the topic. It was hypothesized that test-
retest reliability would be lower with few response categories because of the
loss of information. Test-retest reliability might also decrease with a large
number of response categories if the degree of discrimination demanded
were beyond the abilities of the participants. The mediating effect of item
homogeneity on the relationship between the number of response categories
and reliability, as suggested by Komorita and Graham (1965), was also
tested. The reliability of scales composed of more homogeneous items, as
indicated by higher factor loadings, was expected to be less affected by the
number of response options used.

Second, the effect of two common forms of anchor labels on scale reliabil-
ity was investigated. Churchill and Peter’s (1984) meta-analysis did not sup-
port the hypothesis that scales on which all points were labeled would have
higher reliability than scales on which only end points were labeled. Because
their analysis gave primary emphasis to internal consistency reliability, and
their results contradicted the conclusions of Krosnick (1999), these two
forms of scales were constructed in this study to test the effects of anchor
labels on test-retest reliability in addition to coefficient a.. It was hypothe-
sized that a scale with each anchor label clearly stated should lead to more
stable participant responses over time, as represented by higher test-retest
reliability, than a scale with only end points labeled.

Method

Instrumentation

Two subscales of the Teacher Attitude Test were used in the present study.
The Teacher Attitude Test is used to select eligible students for the Teacher
Education Program of National Taiwan University. Over the years, fewer
than 20% of the applicants have been admitted to the program. Only those
who successfully complete the program are qualified to apply for teaching
positions in high schools and junior high schools. Therefore, finding the opti-
mal scale format for the test was of practical importance in selecting the best
candidates for potential schoolteachers.

Two of the essential dimensions of the Teacher Attitude Test were chosen
for the present study: the Concern for Others scale (CO) and the Determina-
tion scale (DE). The 12-item CO scale consisted of two related subcom-
ponents: being sensitive to others’ emotions (e.g., “I can easily detect the
emotional changes of my family members”’) and being willing to share expe-
riences with others (e.g., “I enjoy sharing my experiences with others”). The
DE scale included 13 items and measured applicants’ determination to carry
on in times of frustration and difficulty (e.g., “I take on obstacles as chal-

Downloaded from epm.sagepub.com at CIDADE UNIVERSITARIA on April 9, 2015



962 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT

lenges to be overcome”). The original design used a 5-point scale with all
response categories clearly labeled. The test was initially administered to
more than 1,000 university students applying to the program. Preliminary
factor analysis found the items of the two scales to load mainly on one factor,
respectively. The factor loadings for the CO scale ranged from 0.43 to 0.74
(M =0.58, 5D =0.09). The DE scale had factor loadings ranging from 0.56 to
0.81 (M =0.67, SD = 0.08). The loadings for the DE scale were higher than
the CO scale, suggesting that the items on the DE scale were more
homogeneous than those on the CO scale (Komorita & Graham, 1965).

Every participant was asked to rate how well each statement described
him or her. Two forms of each scale were constructed, one with each response
category clearly labeled (the ALL form) and the other with only end points
labeled (the END form). The labels were selected according to the scale val-
ues estimated by Weng (1998). Weng computed the scale values for anchor
labels commonly used in Chinese rating scales. The scale values based on the
successive interval method (Edwards, 1957) were used to select appropriate
anchor labels for the present study. Anchor labels that were approximately
equally spaced and had small dispersion were selected for the ALL forms,
with the number of scale points ranging from 3 to 8. For example, the 5-point
scale adopted the labels does not describe me at all, does not describe me in
general, can’t say, describes me in general, and describes me completely. The
scale values based on the successive interval method for the 5 anchor labels
were 0.066, 2.598, 5.163, 7.632, and 9.931, respectively. They were about
equally spaced, with the differences between any two successive labels being
2.466,2.532,2.565, 2.469, and 2.299. The labels attached to two ends of the
ALL forms were used to define the end points of the END forms. The number
of response categories for the END forms ranged from 4 to 9. There was
therefore a total of 12 combinations of number of response categories and
anchor label format.

Participants

A total of 1,247 college students had complete data from two testing
sessions in this study. This sample consisted of 78.6% of the original 1,587
students who filled out the questionnaires at the initial contact. Students
received partial credit for introductory psychology courses or gifts for their
participation in the experiment. The sample was homogeneous with regard to
ethnicity and included 459 men and 788 women from 13 colleges in Taiwan.
The number of participants who responded to each form of the scales is pre-
sented in Table 1. About 100 participants took each scale form. The 8-point
END form had 80 participants, being the smallest among the 12 samples.
The sample for the 4-point END form was the largest, consisting of 121
individuals.
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Table 1
Mean, Standard Deviation, Coefficient 0., and Test-Retest Reliability of the Concern for
Others Scale

Session 1 Session 2
Number of Categories n M SD o M SD o r
ALL form
3 98 28.74 3.07 .64 28.68 3.31 .70 7
4 93 3673 379 .70 36.58 343 .64 76
5 101 4559 491 75 45.98 4.87 .78 76
6 105 5206 6.14 .73 51.86 632 .79 .82
7 91 60.11 849 85 59.20 747 81 .90
8 89 6857 8.09 .81 67.91 8.67 .85 .86
xz 21.92%* 20.23* 16.95*
END form
4 121 3736 460 .72 37.58 448 .79 72
5 116 45.81 4.77 .58 45.16 559 74 .62
6 119 5390 6.69 .77 52.99 6.86 .80 .83
7 117 6095 856" .78 58.96 734 75 7
8 80 7135 949 .76 71.03 837 .72 .70
9 117 79.52 11.58 .79 78.61 11.08 .82 .80
x 15.61% 7.04 15.74%

Note. The t statistic for the test of the equality of reliabilities represents the k-sample significance test for inde-
pendent o coefficients and the test of equality of multiple independent correlations for .

a. Means between two sessions were significantly different statistically (p <.01).

*p < .01,

Design and Procedures

All participants responded to both the CO and DE scales, with items of the
two scales mixed. The questionnaires were administered to the participants
in groups. Each form of the scales was administered to the same group of par-
ticipants twice to evaluate score stability over time (test-retest reliability).
The two testing sessions were scheduled to be at least 4 weeks apart, ranging
from 29 to 43 days, to avoid memory effects. The traits measured, determina-
tion and concern for others, should not change dramatically within 4 to 6
weeks for college students.

Analyses

The equivalence of test scores across two administrations and between the
ALL forms and the END forms was first evaluated prior to the assessment of
scale reliability. Dependent ¢ tests were performed to test if the means of the
same form from two testing sessions were significantly different. Independ-
ent ¢ tests were performed to test whether the means of the ALL forms and the
END forms were different. Internal consistency reliability was estimated by
coefficient o. Test-retest reliability was assessed by Pearson’s correlation
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Table 2
Mean, Standard Deviation, Coefficient 0., and Test-Retest Reliability of
the Determination Scale

Session 1 Session 2
Number of Categories n M SD o M SD o r
ALL form
3 98 3042 454 .86 30.76 4.69 .89 .83
4 93 37.12 567 .89 37.20 563 90 .85
5 101 4424 7.00 .88 44.76 7.10 91 .81
6 105 52,61 773 .86 52.97 8.09 90 .78
7 91 57.81 998 .89 57.77 9.72 91 .81
8 89 6929 11.03 91 68.82 11.87 .93 .89
x 6.19 530 7.89
END form
4 121 37.60 639 .89 38.03 6.11 .88 78
5 116 4566 7.16 .84 44.92 771 .88 73
6 119 5331 9.1 .88 53.49 879 90 .83
7 117 60.10 11.02 .89 59.53 9.73 .88 .84
8 80 67.13 13.13 .88 67.79 1328 90 .71
9 117 7694 1724 091 78.58 17.10 .93 .86
x 9.02 12.64 13.97

Note. The t statistic for the test of the equality of reliabilities represents the k-sample significance test for inde-
pendent o coefficients and the test of equality of multiple independent correlations for r.

between scores of the same form from two testing sessions. The k-sample
significance test for independent o coefficients proposed by Hakstian and
Whalen (1976) was adopted to test the effects of the number of response cate-
gories and anchor labels on coefficient o.. The effects of these two manipu-
lated factors on test-retest reliability were tested by the test of the equality of
multiple independent correlations (Hays, 1994, p. 651). Because of the great
number of statistical tests conducted in this research, the probability of mak-
ing a Type I error on each test was constrained at .01 to guard against the pos-
sible inflation of the experiment-wise error rate of the study.

Results

The means and standard deviations of each form of the CO and DE scales
attwo testing sessions are summarized in Tables 1 and 2. The means and stan-
dard deviations of both scales increased as more response categories were
used, regardless of the format of the anchor labels used. The standard devia-
tions for the DE scale were larger than for the CO scale, indicating greater
individual variation on the DE scale among college students. The standard
deviations for the END forms were slightly larger than for the ALL forms in
some cases.
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Statistical tests and associated measures of effect size were used to com-
pare scale scores across various conditions. Dependent 7 tests were used to
test the equivalence of scale means across two testing sessions. The results
indicated that the means from two administrations of the same scales were
not significantly different statistically, except for the CO scale on the 7-point
END form, #(116) = 3.90, p < .01, d = .36, suggesting stable participant
responses over time. Independent 7 tests were used to compare the first-ses-
sion scale means between the ALL form and the END form that consisted of
the same number of response options. The scale means from these two forms
were also nonsignificantly different statistically, although some of the d mea-
sures reached small effect sizes (Cohen, 1988). The format of the anchor
labels appeared to have no effect on average participant responses on both
scales.

CO Scale

Coefficient o at two testing sessions and test-retest reliability on both
forms of the CO scale are presented in Table 1. The test statistics for testing
equal reliability against differing numbers of response categories are also
presented. The k-sample significance test for independent o coefficients pro-
posed by Hakstian and Whalen (1976) was adopted to test the effects of the
number of response categories on coefficient o statistically. This method for
testing o coefficients under six independent conditions was distributed as a
% distribution with 5 degrees of freedom under the null hypothesis of equal
reliability. The null hypothesis was rejected statistically by three out of the
four tests, suggesting that except for the END form at the second testing ses-
sion, coefficient o values varied with the number of response categories used.
The scales with more response categories tended to yield higher coefficient o
values than those of fewer response options, as the fitted polynomial trend
lines in Figure 1 suggest. The discrepancy of coefficient o values between
two testing sessions decreased as the number of response options increased,
suggesting less sampling variability of estimates of coefficient o. with more
response categories.

The k-sample significance test for independent o coefficients (Hakstian &
Whalen, 1976) was again used to test the equality of coefficient o values
between the ALL form and the END form of the same number of response
options. The coefficients o values of these two forms were not significantly
different statistically, except for the 4-point scale and the 8-point scale at the
second testing session, indicating a similar size of coefficient o for both
forms. Labeling each response option or labeling only the end points had no
effect on coefficient o of the CO scale.

The test for the equality of multiple independent correlations (Hays, 1994,
p. 651) was used to test the effect of the number of scale points and anchor
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Figure 1. Reliability estimates and fitted polynomial trend lines as a function of the number of
response categories for the Concern for Others scale.

labels on test-retest reliability, as assessed by Pearson’s product—-moment
correlation coefficient. This test under six independent conditions of the
number of response categories was distributed as a x? distribution with 5
degrees of freedom under the null hypothesis of equal test-retest reliability.
The null hypothesis was rejected for both forms of the CO scale, indicating a
significant effect of the number of response categories on test-retest reliabil-
ity. The polynomial trend lines fitted to the data suggested a rising trend of
test-retest reliability with more response categories, especially for the ALL
form, on which each response option was explicitly expressed. Scales with
fewer than 6 response categories tended to yield low test-retest reliability.
The same statistical test (Hays, 1994, p. 651) was also adopted to test the
equality of test-retest reliability between two scale formats, yielding a y* dis-
tribution of 1 degree of freedom under the null hypothesis of equal reliability

Downloaded from epm.sagepub.com at CIDADE UNIVERSITARIA on April 9, 2015



WENG 967

between the ALL form and the END form. The null hypothesis was rejected
with 7 and 8 response options and retained for scales of 4 to 6 points. The 7-
and 8-point ALL forms yielded significantly higher test-retest reliability than
the END forms, suggesting that with more response categories, participants’
responses on scales with each anchor label clearly specified were more stable
than those on scales with only end points labeled.

In sum, for the CO scale, the number of response categories had an effect
on coefficient o and test-retest reliability, whereas the format of the anchor
labels showed no effect either on coefficient o, regardless of the number of
scale points, or on test-retest reliability with 4 to 6 scale points. For scales
with 7 and 8 response options, clearly specifying each response option
yielded higher test-retest reliability than specifying the end points only.

DE Scale

The reliability estimates for the DE scale with associated test statistics are
summarized in Table 2. All the reliability estimates appeared high and of sim-
ilar sizes, regardless of the number of response categories used and the
design of the anchor labels. The identical statistical tests conducted for the
CO scale were applied to the DE scale. None of the null hypotheses of equal
coefficient o values across different numbers of response categories was
rejected by the four tests, as indicated in Table 2, suggesting that the number
of scale points had no effect on coefficient a.. The 10 tests of differences
between o coefficients obtained from the ALL from and the END form com-
posed of the same number of response options all yielded statistically
nonsignificant results, indicating equal coefficient o values across two forms
of anchor labels for the DE scale. The results suggested that coefficient o of
the DE scale, which had higher factor loadings than the CO scale, was inde-
pendent of the number of response options offered and the format of anchor
labels used.

The test of the equality of multiple independent correlations (Hays, 1994,
p. 651) failed to reject the null hypothesis of equal test-retest reliability across
different numbers of response categories for both forms. The test was again
applied to test the equality of test-retest reliability between the ALL form and
the END form of the same number of response options. The null hypothesis
was rejected only when 8 response options were used. Test-retest reliability
appeared independent of the number of options offered and the anchor labels
provided, except for the 8-point scale. With the 8-point scale, the ALL form
yielded higher test-retest reliability than the END form, indicating more sta-
ble participant responses when all the scale points were clearly defined.

In sum, the internal consistency o coefficient and test-retest reliability for
the CO scale tended to increase with more scale points. With 7 and 8 response
options, test-retest reliability for the ALL form was higher than for the END
form. The reliability of the DE scale, which had higher factor loadings than
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the CO scale, was less affected by the number of scale points and the anchor
label format adopted. Increasing the number of response categories raised
both types of reliability of the CO scale but had no effect on the reliability of
the DE scale. The mediating effect of item homogeneity, as indicated by dif-
ferential sizes of factor loadings (Komorita & Graham, 1965), on the rela-
tionship between number of scale points and reliability was supported in this
study. The format of anchor labels had no effect on coefficient o for both the
CO and DE scales. However, if more response options were used, the ALL
form might yield higher test-retest reliability than the END form.

Discussion

Likert-type rating scales have been widely used for the assessment of par-
ticipants’ responses and attributes. Careful scale design is essential for
achieving satisfactory scale reliability and appropriate research conclusions
(Krosnick & Berent, 1993). Compared with the vast research on the impact of
scale design on reliability in the past, the present study is one of the few that
have researched the relationship between scale design and test-retest reliabil-
ity empirically. Because high internal consistency reliability, as commonly
measured by coefficient o, does not necessarily guarantee high test-retest
reliability (Cortina, 1993; Crocker & Algina, 1986), the impact of scale
design on test-retest reliability warrants direct investigation. The present
study empirically investigated the impact of scale properties on test-retest
reliability in addition to internal consistency reliability on two subscales of
the Teacher Attitude Test, used for selection purposes.

The present study suggests a differential impact of scale design on reli-
ability. The reliability of the CO scale was affected by scale design, whereas
the reliability of the DE scale was independent of the format of the scale used
in general. The original hypothesis of the effect of the number of response
categories being mediated by factor loadings was supported. The present
study replicated the findings of Komorita and Graham (1965) that the reli-
ability of scales with homogeneous items is less affected by the design of the
scale format. In the present study, the DE scales had higher factor loadings
than the CO scales and were less affected by not only the number of response
categories but also the form of the anchor labels attached. The size of factor
loading seemed to play a role in mediating the relationship between scale
design and reliability. Scales of more homogeneous items were less affected
by the format used. However, an examination of the relative sizes of the stan-
dard deviations of both scales might offer another explanation for the differ-
ences in reliability. Masters (1974) found that the reliability of the question-
naire with larger individual variation was less affected by the number of
response categories used. And in the present study, the DE scale of higher
factor loadings happened to have larger standard deviations than the CO
scale. The differences between reliability might result from the differential
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degrees of individual differences demonstrated on the two traits measured.
Further research is needed to clarify the influences of these two factors on the
relationship between scale design and reliability.

The results of the present research indicated that reliability did not neces-
sarily level off after 5 categories, as the simulations of Lissitz and Green
(1975) and Jenkins and Taber (1977) demonstrated. The recommendations
based on the simulated uniformly distributed scores should not be routinely
applied in designing Likert-type scales for empirical investigations.

Halpin et al. (1994) suggested that the best choice of the number of scale
points depends largely on the content measured in the scale. However, a
researcher can avoid adopting a scale format that is likely to yield low reli-
ability. The suggestion proposed by Matell and Jacoby (1971) that 2 or 3 cat-
egories should be enough for sufficient reliability needs qualification. The
results of this study favor the conclusions of Preston and Colman (2000) that
more than 3 response options are needed to achieve stable participant
responses. The small sample size in Matell and Jacoby’s study might have led
to unstable conclusions. The present investigation with larger samples indi-
cates that although fewer scale points is not necessarily paired with lower
reliability, scales with more categories have a better chance of attaining
higher reliability.

A larger number of scale points was shown to pair with smaller standard
errors of reliability estimates in Lissitz and Green’s (1975) simulation. Reli-
ability estimates of more categories have less dispersion and result in better
stability across samples. Decreasing dispersion with an increasing number of
response categories was observed in the present study with the CO scale.
Reliability estimates with few categories tend to fluctuate from sample to
sample. A rating scale with fewer than 5 scale points should therefore be dis-
couraged if possible. As for the optimal number of scale points, researchers
have to take into account the cognitive discriminating ability of the target
population (Andrich & Masters, 1988; Komorita & Graham, 1965;
Krosnick, 1999). Some suggestions are in line on the basis of the results of
the present study. If the cognitive ability of the participants is close to that of
college students, an odd-numbered, 7-point scale and an even-numbered, 6-
point scale should be able to provide consistent and reliable participant
responses. Whether these suggestions apply to other populations of less
cognitive sophistication requires further investigation.

The hypothesis that the full specification of response options improves
reliability was only partially supported in the present study. The effect of
anchor labels on scale reliability depended on the type of reliability esti-
mated. The o coefficients of both forms were similar, replicating Churchill
and Peter’s (1984) findings of no difference between the reliability estimates
with the ALL forms and END forms when internal consistency reliability
was considered. Considering the stability of scores as represented by test-
retest reliability, the ALL form scale outperformed the END form scale when

Downloaded from epm.sagepub.com at CIDADE UNIVERSITARIA on April 9, 2015



970 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT

more response options were given, as Krosnick and Berent (1993) demon-
strated in their study of the consistency of political attitudes over time.
Although coefficient o appeared independent of the format of verbal labels
attached, a scale with each anchor label clearly specified should be preferred
to achieve consistent and stable participant responses. Moreover, with the
frequent use of 7-point scales in psychological and management studies
(Wang & Weng, 2002), a full specification of response options increases the
likelihood of inducing stable participant reaction on the measures.

Clearly stating each anchor label has another advantage of enhancing
interpretation of measurement results. Take a group mean of 2.1 on a 7-point
scale as an example. The ALL form gives a better sense of what the average
represents than the END form. Interpreting the meaning of an average of 2.1
on the END form is a tricky task for readers. Readers may have different
interpretations. Take a mean of 2.5 as another example. A mean of 2.5 indi-
cates that on average, participant responses locate in between the labels
attached to 2 and 3 on the ALL form. The interpretation of a mean of 2.5 will
be difficult and ambiguous on an END form scale. Therefore, clearly specify-
ing each response category verbally should be encouraged, as suggested by
Krosnick (1999), to improve test reliability and to facilitate the interpretation
of study results.

The evaluation of only internal consistency reliability in scale develop-
ment is apparently inadequate for understanding scale reliability. Coefficient
o, the frequently used internal consistency reliability estimate, provides little
information on the stability of participant responses (Cortina, 1993; Crocker
& Algina, 1986; Jenkins & Taber, 1977). Test-retest reliability, which
assesses the stability of participants’ responses over time, should be evalu-
ated in addition to internal consistency reliability. Although the assessment
of test-retest reliability requires at least two administrations of the scale and
demands more time and effort than the assessment of internal consistency
reliability, a scale with low test-retest reliability may lead to inappropriate
conclusions (Krosnick & Berent, 1993). Scale developers should make every
effort to evaluate test-retest reliability over and above internal consistency
reliability.
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