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tǊŜŦŀŎŜ 

This study is about the usability and preferences of scrolling techniques used in the websites 

in the respect of usability principles. The four scrolling techniques have been studied, 

namely; bƻǊƳŀƭ ǎŎǊƻƭƭƛƴƎΣ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǿƛǘƘ ƭƻŀŘ ƳƻǊŜΣ ŀƴŘ ƛƴŦƛƴƛǘŜ 

ǎŎǊƻƭƭƛƴƎ ǿƛǘƘ ǇŀƎƛƴŀǘƛƻƴΦ ¢ƘŜ ǊŜǎŜŀǊŎƘ Ƙŀǎ ōŜŜƴ ǳƴŘŜǊǘŀƪŜƴ ŀǎ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ǘƘŜ 

ǇŀǊǘƛŀƭ ŦǳƭŦƛƭƭƳŜƴǘ ƻŦ ƳŀǎǘŜǊΩǎ ŘŜƎǊŜŜ ƻŦ /ƻƳǇǳǘŜǊ {ŎƛŜƴŎŜ ǘŀǳƎƘǘ ƛƴ ǘƘŜ CŀŎǳƭǘȅ ƻŦ 

¢ŜŎƘƴƻƭƻƎȅΣ !ǊǘǎΣ ŀƴŘ 5ŜǎƛƎƴ ŀǘ ǘƘŜ hǎƭƻaŜǘ ¦ƴƛǾŜǊǎƛǘȅΦ ¢ƘŜ ƛƴǎǇƛǊŀǘƛƻƴ ōŜƘƛƴŘ ǘƘƛǎ ŀǘǘŜƳǇǘ 

ǿŀǎ ǘƘŜ ŀǊǘƛŎƭŜ ŀōƻǳǘ ΨƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ ŦƻǊ ŜǾŜǊȅ ǿŜōǎƛǘŜΩ ǿǊƛǘǘŜƴ ōȅ [ƻǊŀƴƎŜǊ όнлмпύ ƛƴ 

bƛŜƭǎŜƴ bƻǊƳŀƴ ƎǊƻǳǇ ŀƴŘ ŀƭǎƻ L ǿŀǎ ƛƴǘǊƛƎǳŜŘ ōȅ ƘŜǊ ǿŀȅ ƻŦ ŀǎǎŜǎǎƛƴƎ ŀƴŘ ŦǊŜǉǳŜƴǘ ǳǎŜ ƻŦ 

ǎŎǊƻƭƭƛƴƎ ƛƴ ǿŜōǎƛǘŜǎ ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ ŘŜǎƛƎƴŜŘΦ ¦ƴŘŜǊǘŀƪƛƴƎ ǘƘƛǎ ǿƻǊƪΣ L ƘŀǾŜ ƭŜŀǊƴǘ ŀōƻǳǘ 

ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǎŎǊƻƭƭƛƴƎ ƻƴ ŀ ǿŜōǎƛǘŜ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴ ŀƴŘ ŀōƭŜ ǘƻ ŜȄǇƭƻǊŜ 

ǇƻǎǎƛōƭŜ ǎƻƭǳǘƛƻƴǎ ǘƻ ƳŀƪŜ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƳƻǊŜ ǳǎŜǊ ŦǊƛŜƴŘƭȅ ŀƴŘ ŀŎŎŜǎǎƛōƭŜ ǘƻ ŜǾŜǊȅƻƴŜΣ 

ŎƻƭƭŀōƻǊŀǘŜŘ ǿƛǘƘ ŀ ǎǘǳŘŜƴǘϥǎ ƎǊƻǳǇ ŦǊƻƳ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΣ ŀƴŘ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘƭȅ ƎŀƛƴŜŘ ƘŀƴŘǎπ

ƻƴ ŜȄǇŜǊƛŜƴŎŜ ƻƴ ŎƻƴŘǳŎǘƛƴƎ ŀƴ ŀŎŀŘŜƳƛŎ ǘƘŜǎƛǎ ŀƴŘ ǇǊƻŘǳŎƛƴƎ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ǊŜǇƻǊǘΦ 

L ŀƳ ƘŜŀǊǘƛƭȅ ǘƘŀƴƪŦǳƭ ǘƻ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƳǇǳǘŜǊ {ŎƛŜƴŎŜΣ hǎƭƻ aŜǘ ¦ƴƛǾŜǊǎƛǘȅΣ bƻǊǿŀȅ 

ŦƻǊ ǇǊƻǾƛŘƛƴƎ ƳŜ ǿƛǘƘ ǎǳŎƘ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǳƴŘŜǊǘŀƪŜ ǘƘŜ aŀǎǘŜǊ ƭŜǾŜƭ ǘƘŜǎƛǎΦ aȅ ǎƛƴŎŜǊŜ 

ƎǊŀǘƛǘǳŘŜ ƎƻŜǎ ǘƻ Ƴȅ ǘƘŜǎƛǎ ǎǳǇŜǊǾƛǎƻǊΣ 5ǊΦ tƛŜǘǊƻ aǳǊŀƴƻΣ ǿƘƻǎŜ ǾŀƭǳŀōƭŜ ƎǳƛŘŀƴŎŜ ŀƴŘ 

ǎǳƎƎŜǎǘƛƻƴǎ ǎǳǇǇƻǊǘŜŘ ƳŜ ŦƻǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ Ƴȅ ƳŀǎǘŜǊΩǎ ŘŜƎǊŜŜ ŎƻǳǊǎŜǿƻǊƪΦ IŜ 

ŘŜǎŜǊǾŜǎ Ƴȅ ƘƛƎƘ ŀŘƳƛǊŀǘƛƻƴ ŀƴŘ ƎǊŀǘƛǘǳŘŜ ŦƻǊ ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴǎ ŀƴŘ ƛǘ Ƙŀǎ ōŜŜƴ ŀƴ ƘƻƴƻǊ ǘƻ 

ōŜ Ƙƛǎ ǇǳǇƛƭ ŀƴŘ ōŜƴŜŦƛŎƛŀǊȅ ŀǎ ŀ ƳŀǎǘŜǊΩǎ ǎǘǳŘŜƴǘΦ 

L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ŜȄǘŜƴŘ Ƴȅ ǇǊƻŦƻǳƴŘ ƎǊŀǘŜŦǳƭƴŜǎǎ ǘƻ ǘƘŜ ŦǊƛŜƴŘǎΣ ŎƻƭƭŜŀƎǳŜǎ ŀƴŘ ǎǘǳŘŜƴǘǎ ŦǊƻƳ 

ǳƴƛǾŜǊǎƛǘƛŜǎ ŀƎǊŜŜŘ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǘƘŜ ƭŜƴƎǘƘȅ ŀƴŘ ǘƛǊŜǎƻƳŜ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜ ǿŜōǎƛǘŜǎΦ ¢ƘŜƛǊ 

ŜƴǘƘǳǎƛŀǎƳ Ƙŀǎ ƘŜƭǇŜŘ ǎƘŀǇŜ ǘƘƛǎ ǘƘŜǎƛǎ ǘƻ ōŜŀǊ ƛǘǎ ŦǊǳƛǘ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΦ 

aȅ ŎƻƴŦŜŘŜǊŀǘŜΣ Ƴȅ ǎǳǇǇƻǊǘ ōŀǎŜΤ Ƴȅ ǿƛŦŜΣ aǊǎΦ ¢ŀƴǳƧŀ .ƘŀǘǘŀǊŀƛΣ Ƙŀǎ ƘŀǇǇƛƭȅ ǿƛǘƘǎǘƻƻŘ 

ǎŜǾŜǊŀƭ ǎƭŜŜǇƭŜǎǎ ƴƛƎƘǘǎ ŀƴŘ ƎƭƻƻƳȅ Řŀȅǎ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ǎǇŜƴǘ ƻƴ ǘƘƛǎ ǘƘŜǎƛǎ ŀƴŘ 

ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΦ L ŀƳ ŦƻǊŜǾŜǊ ƛƴ ƘŜǊ ŘŜōǘ ŦƻǊ ƘŀǾƛƴƎ ǎǳǇǇƻǊǘŜŘ ƳŜ ƛƴ ǘƘƛǎ ŜƴŘŜŀǾƻǊΦ 

 

 
{ǳǎƘƛƭ {ƘŀǊƳŀ 

aŀǎǘŜǊΩǎ ǎǘǳŘŜƴǘ ƻŦ hǎƭƻaŜǘ ¦ƴƛǾŜǊǎƛǘȅ 

мрΦлрΦнлмф  



 

 ƛƛ 

!ōǎǘǊŀŎǘ 

¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ǎǘǳŘȅ ƛǎ ŀōƻǳǘ ŀƴ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǘƻ ŦƛƴŘ ƻǳǘ ǿƘȅ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ ŀ ƎƻƻŘ 

ƻǇǘƛƻƴ ŦƻǊ ŜǾŜǊȅ ǿŜōǎƛǘŜΦ ¢ƘŜ ǎǘǳŘȅ ǇǊŜǎŜƴǘǎ ŀƴ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǳǎŜŘ ƻƴ 

ǘƘŜ ǿŜōǎƛǘŜ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴΦ bƻǊƳŀƭ ǎŎǊƻƭƭƛƴƎΣ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ŀƴŘ 

ƛƳǇǊƻǾŜŘ ǾŜǊǎƛƻƴ ƻŦ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǿŜǊŜ ŎƻƳǇŀǊŜŘ ōŀǎŜŘ ƻƴ ǇŜƻǇƭŜΩǎ ŀŎǘƛǾƛǘƛŜǎΤ 

ǘƛƳŜπƪƛƭƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅ ŀƴŘ ƎƻŀƭπŘǊƛǾŜƴ ŦƛƴŘƛƴƎ ŀŎǘƛǾƛǘƛŜǎΦ ¢ƘŜǊŜ 

ŀǊŜ ǎƻƳŜ ǎǘǳŘƛŜǎ ŘƻƴŜ ƛƴ ǘƘŜ Ǉŀǎǘ ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ ƛǎǎǳŜǎ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǊŜƎŀǊŘƛƴƎ 

ǳǎŀōƛƭƛǘȅ ŀƴŘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ōǳǘ ƴƻǘ ŜƴƻǳƎƘ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǿƘȅ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ ŀ ƎƻƻŘ 

ƻǇǘƛƻƴ ŦƻǊ ŜǾŜǊȅ ǿŜōǎƛǘŜ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴΦ !ƴ ŜƳǇƛǊƛŎŀƭ ŜȄǇŜǊƛƳŜƴǘ ǿŀǎ 

ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ мс ǇŀǊǘƛŎƛǇŀƴǘǎΦ CƻǳǊ ƎǊƻǳǇǎ ƻŦ ǘŀǎƪǎ όōŀǎŜŘ ƻƴ ǇŜƻǇƭŜΩǎ ŀŎǘƛǾƛǘƛŜǎύ ǿŜǊŜ ǳǎŜŘ 

ǳƴŘŜǊ ǿƛǘƘƛƴπǎǳōƧŜŎǘ ŘŜǎƛƎƴ ŀǇǇǊƻŀŎƘ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ƴŜǿƭȅ ŘŜǎƛƎƴŜŘ ŦƻǳǊ ǇǊƻǘƻǘȅǇŜ 

ǿŜōǎƛǘŜǎ ōŀǎŜŘ ƻƴ ŦƻǳǊ ŘƛŦŦŜǊŜƴǘ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎΤ bƻǊƳŀƭ ǎŎǊƻƭƭƛƴƎΣ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ 

ƛƴŦƛƴƛǘŜ ƭƻŀŘ ƳƻǊŜ ǎŎǊƻƭƭƛƴƎΣ ŀƴŘ ƛƴŦƛƴƛǘŜ ǇŀƎƛƴŀǘƛƻƴ ǎŎǊƻƭƭƛƴƎΦ ¢ƻ ƳŜŀǎǳǊŜ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ 

ŀƴŘ ǳǎŜǊ ǎŀǘƛǎŦŀŎǘƛƻƴΣ ǘƻǘŀƭ ǘŀǎƪ ŎƻƳǇƭŜǘƛƻƴ ǘƛƳŜΣ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ŜǊǊƻǊǎ ŘƻƴŜ ŀƴŘ 

ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƻǇƛƴƛƻƴκǇǊŜŦŜǊŜƴŎŜ όŦǊƻƳ ǇƻǎǘπŜȄǇŜǊƛƳŜƴǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎύ ǿŜǊŜ ǳǎŜŘΦ 5ŀǘŀ 

ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ŜȄǇŜǊƛƳŜƴǘǎ ǿŜǊŜ ŀƴŀƭȅȊŜŘ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǳǎƛƴƎ ƻƴŜπǿŀȅ ǊŜǇŜŀǘŜŘ ƳŜŀǎǳǊŜ 

!bh±! ǘƻƻƭΦ {ǘŀǘƛǎǘƛŎŀƭƭȅΣ ǘƘŜǊŜ ǿŀǎ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴǘ ǊŜǎǳƭǘ ŦƻǳƴŘ ŦƻǊ ǘƻǘŀƭ ǘŀǎƪ 

ŎƻƳǇƭŜǘƛƻƴ ǘƛƳŜ ŀƴŘ ǘƻǘŀƭ ƴǳƳōŜǊǎ ƻŦ ŜǊǊƻǊǎ ŘƻƴŜ ōȅ ǇŀǊǘƛŎƛǇŀƴǘǎΦ IƻǿŜǾŜǊΣ ǇŀǊǘƛŎƛǇŀƴǘΩǎ 

ƻǇƛƴƛƻƴǎ ǿŜǊŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘΣ ŀƴŘ ǘƘŜ ƳƛȄŜŘ ǊŜǎǳƭǘǎ ǿŜǊŜ ŦƻǳƴŘΦ ¢ƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ 

ǇǊŜŦŜǊǊŜŘ ŜƛǘƘŜǊ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƻǊ ƴƻǊƳŀƭ ǎŎǊƻƭƭƛƴƎ ƻǊ ƛƴŦƛƴƛǘŜ ƭƻŀŘ ƳƻǊŜ ǎŎǊƻƭƭƛƴƎ 

ǘŜŎƘƴƛǉǳŜǎ ŦƻǊ ǘƛƳŜπƪƛƭƭƛƴƎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅ ŀŎǘƛǾƛǘƛŜǎ ǿƘƛƭŜ ƛƴ ŎŀǎŜ ƻŦ ƎƻŀƭπŘǊƛǾŜƴ 

ŦƛƴŘƛƴƎ ǘƘŜȅ ǇǊŜŦŜǊǊŜŘ ǘƻ ǳǎŜ ŜƛǘƘŜǊ ƴƻǊƳŀƭ ǎŎǊƻƭƭƛƴƎ ƻǊ ƛƴŦƛƴƛǘŜ ƭƻŀŘ ƳƻǊŜ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜΦ 

IƻǿŜǾŜǊΣ ƴƻ ƻƴŜ ǇǊŜŦŜǊǊŜŘ ǘƻ ǳǎŜ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ŦƻǊ ƎƻŀƭπŘǊƛǾŜƴ ŦƛƴŘƛƴƎ 

ŀŎǘƛǾƛǘƛŜǎΦ ¢ƘŜ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘŜ ŀƴŀƭȅǎƛǎ ǇǊŜǎŜƴǘŜŘ ƛƳǇƻǊǘŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ŘƛŦŦŜǊŜƴǘ 

ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎΣ ƘƻǿŜǾŜǊΣ ŘƛŘ ƴƻǘ ǎƘƻǿ ŀ ŎƭŜŀǊ ǇŀǘǘŜǊƴ ǘƻ ǎǳƎƎŜǎǘ ǘƘŀǘ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ 

ǘŜŎƘƴƛǉǳŜ ǿƻǳƭŘ ōŜ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ǘŜŎƘƴƛǉǳŜ ǘƻ ǳǎŜ ƛƴ ŜǾŜǊȅ ǿŜōǎƛǘŜ ǘƻ ƳŀƪŜ ǘƘŜƳ ƳƻǊŜ 

ŀŎŎŜǎǎƛōƭŜ ŀƴŘ ǳǎŜǊπŦǊƛŜƴŘƭȅΦ ¢ƘŜ ŦƛƴŘƛƴƎǎ ŦǊƻƳ ǘƘƛǎ ǎǘǳŘȅ Ƴŀȅ ōŜ ǳǎŜŦǳƭ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ 
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1. LƴǘǊƻŘǳŎǘƛƻƴ 

 

1.1 .ŀŎƪƎǊƻǳƴŘ 

For some moment, just close your eyes and try to think how technology has been advanced 

these days and these make lives easier for everyone. With an incredible enhancement in the 

field of technology, touch base interface is one of the revolutionary inventions which makes 

ǇŜƻǇƭŜΩǎ ƭƛŦŜ ŜŀǎƛŜǊ ǘƻ ǇŜǊŦƻǊƳ Řŀƛƭȅ ǘŀǎƪǎ (Alvseike & Brønnick, 2012). While concerning the 

touch base interface, scrolling gesture is one of the most popular ways of interacting with the 

system and it gives the flexibility to access information. Basically, scrolling is a sliding 

movement which allows the user to find desired information displayed on the screen of 

electronic devices (Dou & Sundar, 2016). 

Scrolling is typically performed with a mouse often with a built-in scroll wheel on a desktop 

computer and a touchpad on laptop computers whereas finger or a stylus are used to scroll in 

mobile devices. With the development of webpage design in the last few years, there has been 

done lots of enhancements in scrolling design. In the beginning, scrolling was taken lightly but 

after lots of improvements made in web development, scrolling technique has also been 

simultaneously advanced which helps people to interact on the web more easily. 

With the development of website design, people's interactions with the webpage have also 

been increased. Designers and developers were more concerned to develop new techniques 

and interaction methods from which people get more benefits and can achieve more 

interesting and pleasure filled experience on the web(McCracken & Wolfe, 2004). Web 

contents are an ocean of information and people can find anything they wish. People need to 

move from top to down, left to right while looking for specific content on a website. Scrolling 

is a technique introduced in a website from which people can navigate pages from any 

direction in linear contents. 

This research study is focused on the evaluation of scrolling techniques on websites by 

examining the common issues found in previous studies. Infinite scrolling along with normal 

scrolling techniques was investigated in this study and possible improvements were discussed 

in the context of universal design. Before inspecting the common issues found in infinite 

scrolling, it is important to know what actually infinite scrolling and normal scrolling are. 
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According to Ahuvia (2013), infinite scrolling is a web design technique where contents are 

automatically loaded in a single page and allows people to scroll continuously to feel like there 

is no end in a page. Whereas, normal scrolling is just a slide movement, which can be done 

either horizontally or vertically. 

In this study, experimental research methodology and quantitative data analysis have been 

used to analyze the data collected from the real experiment. In total, there were four websites 

with the same content and design but differed in scrolling techniques, which were evaluated 

simultaneously using four different task groups. Four prototype websites; normal scrolling 

όǿƛǘƘ ŘŜŦŀǳƭǘ ǇŀƎƛƴŀǘƛƻƴύΣ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǿƛǘƘ άƭƻŀŘ ƳƻǊŜέ ōǳǘǘƻƴ ŀƴŘ 

LƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ǿƛǘƘ άǇŀƎƛƴŀǘƛƻƴέ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ǿƛǘƘ ǇǊƻǇŜr use of WCAG 2.0 guidelines 

(W3C®, 2008). All of the websites had two pages: Home and Shop Page, the Home page had 

news/blogs information in different categories and Shop page had different kinds of e-

commerce products and electronic gadgets. A within-subject experiment (testing on each 

prototype websites by each participant) was conducted with target participants by using four 

ŘƛŦŦŜǊŜƴǘ ǘŀǎƪ ƎǊƻǳǇǎΦ tŀǊǘƛŎƛǇŀƴǘΩǎ ǎǳōƧŜŎǘƛǾŜ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ǎǳōƧŜŎǘƛǾŜ ƻǇƛƴƛƻƴǎ ǿŜǊŜ ǳǎŜŘ 

for result analysis and conclusion to answer the proposed research questions. 

 

1.2  ¦ƴƛǾŜǊǎŀƭ 5ŜǎƛƎƴ ƛƴ ²Ŝō !ǇǇƭƛŎŀǘƛƻƴ 

Universal design as defined by the Disability Act 2005 of Ireland is; " The design and 

composition of an environment so that it may be accessed, understood and used 

¶ ǘƻ ǘƘŜ ƎǊŜŀǘŜǎǘ ǇƻǎǎƛōƭŜ ŜȄǘŜƴǘ 

¶ ƛƴ ǘƘŜ Ƴƻǎǘ ƛƴŘŜǇŜƴŘŜƴǘ ŀƴŘ ƴŀǘǳǊŀƭ ƳŀƴƴŜǊ ǇƻǎǎƛōƭŜ 

¶ ƛƴ ǘƘŜ ǿƛŘŜǎǘ ǇƻǎǎƛōƭŜ ǊŀƴƎŜ ƻŦ ǎƛǘǳŀǘƛƻƴǎ 

¶ ²ƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀŘŀǇǘŀǘƛƻƴΣ ƳƻŘƛŦƛŎŀǘƛƻƴΣ ŀǎǎƛǎǘƛǾŜ ŘŜǾƛŎŜǎ ƻǊ ǎǇŜŎƛŀƭƛȊŜŘ ǎƻƭǳǘƛƻƴǎΣ 

ōȅ ŀƴȅ ǇŜǊǎƻƴǎ ƻŦ ŀƴȅ ŀƎŜ ƻǊ ǎƛȊŜ ƻǊ ƘŀǾƛƴƎ ŀƴȅ ǇŀǊǘƛŎǳƭŀǊ ǇƘȅǎƛŎŀƭΣ ǎŜƴǎƻǊȅΣ ƳŜƴǘŀƭ ƘŜŀƭǘƘ 

ƻǊ ƛƴǘŜƭƭŜŎǘǳŀƭ ŀōƛƭƛǘȅ ƻǊ ŘƛǎŀōƛƭƛǘȅΦϦό¦ƴƛǾŜǊǎŀƭŘŜǎƛƎƴΣ нллпύ 

A team of non-web designers led by Ronald Mace from North Carolina State University in 1997 

have provided 7 principles of universal design. They are as follows: 

1. 9ǉǳƛǘŀōƭŜ ¦ǎŜ 

2. CƭŜȄƛōƛƭƛǘȅ ƛƴ ¦ǎŜ 
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3. {ƛƳǇƭŜ ŀƴŘ LƴǘǳƛǘƛǾŜ ¦ǎŜ 

4. tŜǊŎŜǇǘƛōƭŜ LƴŦƻǊƳŀǘƛƻƴ 

5. ¢ƻƭŜǊŀƴŎŜ ŦƻǊ 9ǊǊƻǊ 

6. [ƻǿ tƘȅǎƛŎŀƭ 9ŦŦƻǊǘ 

7. {ƛȊŜ ŀƴŘ {ǇŀŎŜ ŦƻǊ !ǇǇǊƻŀŎƘ ŀƴŘ ¦ǎŜόтǇǊƛƴŎƛǇƭŜǎΣ нллтύ 

In terms of universal design in web application, the webpage should be designed in such a 

manner so that it may be used by any person, such as: a user-friendly website with a 

customizable user interface and compatible with assistive technologies. 

 

мΦнΦм ²ŜōǎƛǘŜ ŀŎŎŜǎǎƛōƛƭƛǘȅ 

This refers to the accessibility of the website contents to the user with the easy navigation 

options, high contrast contents, perceptible information to all users through the organization 

of related contents, use of graphics, and also ability to maintain user's interest. 

 

мΦнΦн ²ŜōǎƛǘŜ ǳǎŀōƛƭƛǘȅ   

This refers to ease in use of the website by users to access available features. Such as scroll 

jacking limits user's ability to view website content at their own speed, ability to adjust the 

text size to increase readability, simple and intuitive website design enabling users with 

varying knowledge, language, the background to use them, preventing unwanted damages to 

the user and allowing undo feature in the website. 

 

1.3  tǊƻōƭŜƳ ǎǘŀǘŜƳŜƴǘ 

There are always pros and cons in every design techniques and tools used in web 

development, some people like the concept and while some do not. In most cases, neither 

ǎƛŘŜ ƛǎ ŦǳƴŘŀƳŜƴǘŀƭƭȅ ǊƛƎƘǘ ƻǊ ǿǊƻƴƎΣ ǎƻ ƛǘΩǎ ōŜǘǘŜǊ ǘƻ ǿŜƛƎƘ ŀƭƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ōŜŦƻǊŜ starting 

of a particular study. This study is going to analyse the issues and barriers found in infinite 

scrolling techniques used on websites. Study of Loranger (2014) from Nielsen Norman Group 

explains that infinite scrolling webpages are good for time killing activities with the mind-set 

of serendipitous discovery but are not good option for websites that support goal driven 
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finding task. Karlsson and Larsson (2016) performed an experiment with adaption of infinite 

scroll to explain why infinite scrolling is not valuable for every website. They concluded, if 

there is a proper enhancement in infinite scrolling technique, it can be valuable for goal driven 

sites. After study of scientific papers, online jƻǳǊƴŀƭΩǎ ŀƴŘ ōƭƻƎǎ ǊŜƭŀǘŜŘ ǘƻ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ƛǘ 

is found that there are still some areas that need improvements to make every scrolling based 

websites more accessible and user friendly. This research study mainly focuses on why 

άƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ ŦƻǊ ŜǾŜǊȅ ǎƛǘŜέ(Loranger, 2014) with detailed issues and also tries to 

explore other usability and accessible problems with infinite issues. Those issues or barriers 

will be used to develop research questions and hypothesis for further study. 

The problems within an infinite scrolling technique are: 

¶ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ ŦŀǾƻǊŀōƭŜ ǘƻ ǇŜǊŦƻǊƳ ŀ ƎƻŀƭπŘǊƛǾŜƴ ŦƛƴŘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ όŦƻǊ 

ŜȄŀƳǇƭŜΣ ŦƛƴŘƛƴƎ ŀ ǎǇŜŎƛŦƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ōȅ ǘƘŜƛǊ ŀǘǘǊƛōǳǘŜǎύ[ƻǊŀƴƎŜǊ όнлмпύΦ 

¶ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǿŜōǎƛǘŜ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ŦƻƻǘŜǊ ŘǳŜ ǘƻ ǿƘƛŎƘ ǳǎŜǊǎ Ŏŀƴ ŦŜŜƭ ƭƛƪŜ ŘǊƻǿƴƛƴƎ 

ƛƴ ŀƴ ƛƴŦƻǊƳŀǘƛƻƴ ŀōȅǎǎ ό[ƻǊŀƴƎŜǊΣ нлмпύΦ 

¶ Lƴ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ǘƘŜǊŜ ƛǎ ƴƻ ǿŀȅ ǘƻ ƧǳƳǇ ǘƻ ƴŜȄǘ ǇŀƎŜǎ ǘƻ ǉǳƛŎƪƭȅ ƎŜǘ ŀ ŎƻƴǘŜƴǘ ƳǳŎƘ 

ŦǳǊǘƘŜǊ Řƻǿƴ ǘƘŜ ƭƛǎǘ όwƻǎŜƭƭƛΣ нлмрύΦ 

¶ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǿŜōǎƛǘŜǎ ƻŦŦŜǊ ƭƻƴƎ ǇŀƎŜǎ ǿƛǘƘ ƭƻǘǎ ƻŦ ŎƻƴǘŜƴǘ ŀƴŘ ŎƘƻƛŎŜΣ ǇŜƻǇƭŜ Ƴŀȅ 

ƘŀǾŜ ƭƻǿ ƛƴŀŎǘƛƻƴ ŀƴŘ ŎƭƛŎƪ ǘƘǊƻǳƎƘ ǘƘŜ ǇŀƎŜǎ ŀƴŘ ǎǳŦŦŜǊ ŦǊƻƳ ŎƘƻƛŎŜ ǇŀǊŀƭȅǎƛǎ ό{ƛƭǾŜǊΣ 

нлмрύΦ 

¶ ¦ǎŜǊ Ŏŀƴ ƭƻǎŜ ǘƘŜƛǊ ŦƻŎǳǎ ǿƘŜƴ ƴŀǾƛƎŀǘƛƴƎ ōŀŎƪ ŀƴŘ ŦƻǊŎŜŘ ǘƻ ǊŜπƴŀǾƛƎŀǘŜ ǘƘǊƻǳƎƘ ŀƭƭ 

ǘƘŜ ŎƻƴǘŜƴǘ ǘƻ ƭƻŎŀǘŜ ŀŎǘǳŀƭ Ǉƻǎƛǘƛƻƴ ό±ƻƳŜƴŘΣ нлмрύΦ 

¶ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛƴ ŀ ǿŜōǇŀƎŜ ŘŜƎǊŀŘŜǎ ǇŀƎŜ ǇŜǊŦƻǊƳŀƴŎŜΣ ǎƻƳŜǘƛƳŜǎ ǊŜƴŘŜǊǎ ƛǘ 

ǳƴǊŜǎǇƻƴǎƛǾŜΣ ǿƘƛŎƘ ŎǊŜŀǘŜǎ ŀ ōŀŘ ǳǎŜǊ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ƭƻǿ ǳǎŜǊ ǎŀǘƛǎŦŀŎǘƛƻƴ ό{ƛƭǾŜǊΣ 

нлмрύΦ 

¶ {ŀǾƛƴƎ ǘƘŜ ǿŜōǇŀƎŜ ŀŘŘǊŜǎǎόōƻƻƪƳŀǊƪƛƴƎύ ƻŦ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǊŜǎǳƭǘ ƛǎ ƴƻǘ Ŝŀǎȅ ƛƴ ƛƴŦƛƴƛǘŜ 

ǎŎǊƻƭƭƛƴƎΦ 

 



 

 р 

1.4  wŜǎŜŀǊŎƘ vǳŜǎǘƛƻƴǎ 

Two research questions were proposed in this study related to issues found in infinite scrolling 

technique. All the relevant issues within these questions will be discussed later in the 

discussion section. 

1. ²ƘƛŎƘ {ŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜ ŀƳƻƴƎ όLƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǿƛǘƘ ά[ƻŀŘ ƳƻǊŜέ ōǳǘǘƻƴ ƻǊ LƴŦƛƴƛǘŜ 

ǎŎǊƻƭƭƛƴƎ ǿƛǘƘ άǇŀƎƛƴŀǘƛƻƴέΣ bƻǊƳŀƭ {ŎǊƻƭƭƛƴƎ ƻǊ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎύ ǿƻǳƭŘ ōŜ ōŜǘǘŜǊ ǘƻ 

ǳǎŜ ƛƴ ǘƘŜ ǿŜōǎƛǘŜ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴΚ 

2. Lǎ ƛƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ƻƴ ǿŜōǎƛǘŜ ƧǳǎǘƛŦƛŀōƭŜ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǳǎŀōƛƭƛǘȅΚ 

 

1.5  wŜǎŜŀǊŎƘ !ƛƳ 

The main aim of this research is to investigate and evaluate the scrolling techniques used in 

websites in the context of universal design. With the popularity of the website in information 

exploration, there are some questions that still need an answer to why infinite scrolling 

technique is not for every website (Loranger, 2014). With consideration of Loranger (2014) 

study from Nielsen Norman Group and barriers found in the previous study of infinite scrolling, 

an empirical experiment was performed with the following step by step procedure. 

¶ CƻǳǊ ǇǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜǎ ǿƛǘƘ ŦƻǳǊ ŘƛŦŦŜǊŜƴǘ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǿƛƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǳǎƛƴƎ 

ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴ ǇǊƛƴŎƛǇƭŜǎ ŀƴŘ ²/!D ƎǳƛŘŜƭƛƴŜǎΦ 

¶ Lƴ ǘƻǘŀƭΣ ŦƻǳǊ ǘŀǎƪ ƎǊƻǳǇǎ ǿƛƭƭ ōŜ ŘŜǎƛƎƴŜŘ ōŀǎŜŘ ƻƴ ǘǿƻ ǘŀǎƪ ŀŎǘƛǾƛǘƛŜǎΤ ΨǘƛƳŜ ƪƛƭƭƛƴƎ 

ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ƳƛƴŘπǎŜǘ ƻŦ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅΩ ŀƴŘ ΨƎƻŀƭ ŘǊƛǾŜƴ ŦƛƴŘƛƴƎ ǘŀǎƪǎΩΦ 

¶ ! ¢ǊǳŜ ŜȄǇŜǊƛƳŜƴǘ όǇǊƻǘƻǘȅǇŜ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ ǉǳŜǎǘƛƻƴƴŀƛǊŜύ ǿƛƭƭ ōŜ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ 

ǘŀǊƎŜǘŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎΦ 

¶ 5ŀǘŀ ǿƛƭƭ ōŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ŦǊƻƳ ǘƘŜƛǊ ƻǇƛƴƛƻƴǎ ǳǎƛƴƎ 

ǇƻǎǘπŜȄǇŜǊƛƳŜƴǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜΦ 

¶ {ǘŀǘƛǎǘƛŎǎ ǘƻƻƭǎ ǿƛƭƭ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŘŀǘŀΦ 

¶ ²ƛǘƘ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ŘŀǘŀΣ ƘȅǇƻǘƘŜǎƛǎ ŀƴŘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ōŜ 

ŘƛǎŎǳǎǎŜŘ ǘƻ ŦƛƴŘ ǘƘŜ ŎƻƴŎƭǳǎƛƻƴΦ 

¶ CƛƴŀƭƭȅΣ ŀ ǊŜǎǳƭǘ ǿƛǘƘ ŦǳǘǳǊŜ ǿƻǊƪ ǿƛƭƭ ōŜ ǎǳƎƎŜǎǘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǎǘǳŘȅΦ 
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1.6 {ǘǳŘȅ hǾŜǊǾƛŜǿ 

The picture shown in below is the step-by-step work done to complete this research study. 

 

 
 

Figure 1.6-1 Study Overview 
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2. [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 

This chapter includes the related works done in past years to support the current research 

study, to help in identification of possible gap and analyse them to provide a most relevant 

solution regarding research area. 

In this research, the main theme is to evaluate infinite scrolling used in a website in the 

context of universal design. Different quality research paperwork, articles and web content 

related to scrolling, infinite scrolling, successor of scrolling, how scrolling can beneficial in 

websites, what were the previous downfall in infinite scrolling, and relationship of infinite 

scrolling technique with universal design were discussed. All reference contents were taken 

from google scholar, books, OsloMet database and online websites. 

 

2.1 hǾŜǊǾƛŜǿ ƻŦ {ŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜ ƛƴ ǿŜōǎƛǘŜǎ 

Scrolling are among the most frequently used commands in interactive application such as 

word processor, spreadsheets and web application (Neervoort, 2010). This is because the full 

content of interactive application is typically larger than can be presented in display screen, 

to get the overview of whole content, user likely to scroll to see all the part of content. 

Until the mid-nineties scrolling was considered as an old fashion web design. If page content 

or length required scrolling, it was perceived that the page's table of contents needs to be 

accessible. It was a good idea to use frames to keep the table of contents visible in the left 

panel (YADRICH et al., 2012)Φ ! Wŀƪƻō bƛŜƭǎŜƴΩǎ ǎǘǳŘȅ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ŦƛǊǎǘ-time users of a 

webpage did not like to use scroll, among the studied sample only 23% users used scroll while 

visiting a website (in Prioritizing Web Usability 8)(Jakob Nielsen, 2010).  

Popular belief was that while designing webpage with scrolling, it should be ensured that the 

speed of scrolling to be good enough not to bother user's patience and horizontal scrolling 

should be completely avoided (Bernard, 2003; Preece et al., 2015).  

Scrolling was generally used while users use the website for comprehensive reading. This was 

due to the delay during the retrieval of linked pages because of slow system response time 

might interrupt the user's thought process (Byrne et al., 1999; Spyridakis, 2000) . 
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But recently scrolling in websites has made resurgence as one of the most popular techniques. 

The credit owes to mobile devices and high-speed internet for this, as it has emerged as the 

necessity. And it is also contended that people don't like to scroll, study conducted by 

Chartbeat analysed data from 2 billion visits and found that 66% of attention on a normal 

media page is spent below the fold i.e. people do scroll (Haile, 2014). The usability expert 

Jakob Nielsen has changed its outlook on scrolling as one of its studies done using eye tracking 

technology has showed that people do scroll down, especially if the page is designed to 

encourage scrolling (Fessenden, 2018).  

Hinckley et al. (2002) conducted an experiment with 27 people (12 male) from 22-50 years of 

age to evaluate scrolling interaction techniques essential for interaction designers to analyse 

scrolling performance, thereby providing a tool to evaluate and improve upon new 

techniques. They uǎŜŘ CƛǘǘǎΩ ǇŀǊŀŘƛƎƳ ŀǎ ŀ ǘƻƻƭ ǘƻ study scrolling, IBM ScrollPoint Pro mouse 

ǿƛǘƘ ŀƴ ƛǎƻƳŜǘǊƛŎ ƧƻȅǎǘƛŎƪ όǘƘŜ ά{ŎǊƻƭƭtƻƛƴǘέύ ŀƴŘ ǘƘŜ aƛŎǊƻǎƻŦǘ LƴǘŜƭƭƛaƻǳǎŜ 9ȄǇƭƻǊŜǊ ǿƛǘƘ 

scrolling wheel tool are used to vary the scrolling distance as well as the required tolerance of 

scrolling. They concluded that the performance of the wheel can be significantly improved 

using an acceleration algorithm and results show that their approach yielded a practical and 

rigorous method for the evaluation of scrolling techniques. Moreover, there are other criteria 

that affects performance and user acceptance, including device acquisition times, the visual 

diversion required to use a graphical scroll bar, or the integration of scrolling into complex 

tasks, for example, navigation and goal selection with the mouse. Researchers provide a solid 

foundation for future studies that will further examine cognitive factors, visual attention, and 

other aspects of scrolling. 

Frederick et al. (2015) performed a study on Parallax scrolling technique that creates the 

illusion of depth on a webpage by making the background images move slower than the 

foreground images. In addition to parallax scrolling ability to engage users with a website, it 

has been claimed that it improves the user experience while using in websites. They 

hypothesised that parallax scrolling would positively influence each of five variables (usability, 

satisfaction, enjoyment, fun, and visual appeal) and subsequently the overall user experience. 

They performed test between a group experiment with 86 participants, 43 of them performed 

a test with a parallax website and other with a non-parallax website. The results of the study 

also showed parallax scrolling to be more effective when used in a hedonic and fun context, 
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with respect to perceived usability, enjoyment, satisfaction, and visual appeal, there were no 

differences between the Parallax website and the non-parallax website. It was found that two 

of participants suffered motion sickness and experienced significant usability issues while 

interacting with the parallax scrolling website, nevertheless, it has some significant benefits 

using in websites. Their study suggests UX geek and web designers should consider this issue 

when planning to implement parallax scrolling. 

Lasch and Kujala (2012) investigated research on the comparative impact on driver distraction 

when searching music albums and user interface features of a touch-based mobile music 

player. They designed a driving simulator experiment where 9 males and 9 female volunteers 

between the age of 21 to 38 years were recruited and the experiment was conducted at the 

Agora User Psychology Laboratory in Jyväskylä, Finland. As the study focused on the 

comparison of three scrolling methods, buttons, swipe and kinetic, participants were asked to 

search for music tracks in a grid-style menu using three different scrolling methods. Swipe 

refers to a technique that enables page-by-page scrolling by using a swiping gesture. Kinetic 

scrolling utilizes the same swiping gesture, but it accelerates the menu, which then stops 

automatically after deceleration. Tapping on the menu can also stop the movement, whereas 

the number of music tracks presented in a list-style format varied between three, five and 

seven items per page. Nine of participants were told to use the music player in a portrait mode 

and remaining were told to use in a landscape mode. The study assumed that the swipe 

technique should support fewer distraction effects than kinetic or button due to the 

systematic page by page scrolling and low levels of pointing accuracy needed for browsing. 

They excepted three items should enable more efficient visual sampling efficiency per page, 

though visual demands are increased compared to five or seven since more scrolling is 

required. Screen orientation should have had no distraction effects.  Result of the study 

suggested that a list-style menu structure with a lower number of items per page made visual 

search safer than a grid-style menu with 12 items, and this applied even for a list with the 

kinetic scrolling. However, the swipe scrolling technique could again be recommended over 

kinetic or small buttons for in-car menu browsing tasks due to lower levels of visual accuracy 

required for changing the pages. 

Wherry (2003) performed a research study to compare a touchpad scroll ring to a mouse scroll 

wheel ŀƴŘ ǘƻǳŎƘǇŀŘ ǎŎǊƻƭƭ ȊƻƴŜ ǳǎƛƴƎ ŀ CƛǘǘǎΩ [ŀǿ ǘŜǎǘƛƴƎ ƳŜǘƘƻŘƻƭƻƎȅΦ ¢ǿŜƭǾŜ ǊƛƎƘǘ-handed 
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subjects with prior scrolling experience (7 male) were volunteered to evaluate the time, error, 

and subjective result. With the lowest error rates and performance times and subjective data, 

it appeared that the scroll ring offered the most performance advantages over the scroll wheel 

and scroll zone.  Future studies were recommended to investigate how the touchpad scroll 

zone performs when not integrated within the touchpad and how these scrolling devices 

perform in compound tasks when users are typing or navigating while also scrolling in an 

application. The study was expected to help develop future scrolling input devices that are 

quick, accurate, and easy to use. 

 

2.2 tŀƎƛƴŀǘƛƻƴ ƛƴ ²ŜōǎƛǘŜǎ 

Pagination is the process of splitting content into discrete pages. Most of the websites use 

pagination to present a set number of results on web search tool results pages or 

demonstrating a set number of posts while seeing a discussion string. Pagination can be used 

as a part of some structure on each web application to isolate returned information and show 

it on different pages (Furche et al., 2012). Pagination additionally incorporates the rationale 

of planning and showing the connections to the different pages. Programmatically, pagination 

can be coded either as client-side or server-side (Oluwadoyin, 2017). Server side pagination is 

preferred when there is large dataset needed to be shown in websites and need faster initial 

page load whereas client-side pagination is applied when there is small dataset and need 

faster subsequent page loads. 

The study from (Andrew, 2018; Esser, 2018; J Nielsen, 2013; Randall, 2018; Schenker, 2011; 

Tidwell, 2010), have listed following benefits of pagination: 

¶ /ƻƴǎǳƳŜǎ ŦŜǿŜǊ ŎƻƳǇǳǘŜǊ ǊŜǎƻǳǊŎŜǎΦ 

¶ tǊƻǾƛŘŜǎ ¦ǎŜǊ ŎƻƴǘǊƻƭ ǿƘŜǘƘŜǊ ǘƻ ƭƻŀŘ ƴŜȄǘ ŎƻƴǘŜƴǘ ƻǊ ƴƻǘΦ 

¶ !ƭǿŀȅǎ ŎƻƳŜǎ ǿƛǘƘ ǊŜŦŜǊŜƴŎŜ Ǉƻƛƴǘ ǘƻ Ǝƻ ōŀŎƪ ŀƴŘ ŦƻǊǘƘ ǘƻ ǇŀƎŜǎ 

¶ Lǘ ŦƻŎǳǎŜǎ ƻƴ ǳǎŜǊΩǎ ŀōƛƭƛǘȅ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ǇŀƎŜΩǎ ŀǘǘǊŀŎǘƛǾŜƭȅ 

¶ CƻƻǘŜǊ ƻŦ ǘƘŜ ǇŀƎŜ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ 

From the study made by (Andrew, 2018; Esser, 2018; J Nielsen, 2013; Randall, 2018; 

Schenker, 2011; Tidwell, 2010), following drawbacks of pagination are listed: 
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¶ /ŀƴ ōŜ ǇǊƻōƭŜƳŀǘƛŎ ƛƴ ƳƻōƛƭŜ ŘŜǾƛŎŜǎΦ 

¶ aŀȅ ƴŜŜŘ ƛƴǎǘǊǳŎǘƛƻƴǎ ƛŦ ǳǎŜǊ ƛǎ ƴƻǾƛŎŜΦ 

¶ wŜǉǳƛǊŜǎ ƳƻǊŜ ŀǘǘŜƴǘƛƻƴ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ Ƴŀƴȅ ǇŀƎŜǎΦ 

¶ !ŎŎŜǎǎƛōƛƭƛǘȅ ƻŦ ƴŀǾƛƎŀǘƛƻƴ ƭƛƴƪǎΦ 

Scrolling along with pagination, is a technique to view more content which cannot fit in the 

first page. Pagination enables users to view a part of the result on the current page, and then 

user has to click on a next button to see a new page with another part of the result. And 

scrolling is a method of traversing a web-page wherein users either roll the scroll wheel on 

ǘƘŜƛǊ ƳƻǳǎŜΣ ƻǊ Ƴŀƴǳŀƭƭȅ ƳƻǾŜ ǘƘŜ ǎŎǊƻƭƭ ōŀǊ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ǊƛƎƘǘ ǎƛŘŜ ƻŦ ǘƘŜƛǊ ōǊƻǿǎŜǊΩǎ 

screen (USDHHS, 2003). 

Kim et al. (2016) conducted a user experiment to investigate the effects of horizontal and 

vertical control types (pagination versus scrolling) performing web searches on mobile 

devices. They recruited 24 participants (14 male) aged 22ς41 years in their experiment. 

Despite participants having greater familiarity with vertical scrolling during a search, their 

findings suggested that participants using pagination were more likely to find relevant 

documents, especially those over the scrolling; spent more time attending to relevant results; 

and were faster to click while spending less time on the search result pages overall. They also 

found that the main reason for the difference in search speed was the time taken for the scroll 

itself. /ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǳǎŜǊǎΩ ƛƴŘƛǾƛŘǳŀƭ ŘƛŦŦŜǊŜƴŎŜǎ ŀƴŘ ǘƘŜ ƭŀō ŎƻƴŘƛǘƛƻƴǎ 

of their study, the researcher could not conclusively say that the horizontal control type is 

better than vertical scrolling. Rather they would suggest, at least, that it is worthwhile for 

search engines to provide both scrolling types to enhance the user search experience on 

touch-enabled mobile devices. 

(Thung et al., 2010) performed a case study to analyse and compare a number of design 

patterns focusing on architectural and navigational design patterns for general features in web 

applications. The case study discussed the ǎŎƘƻƻƭΩǎ ǿŜōǎƛǘŜ ŀƴŘ ǇǊƻǇƻǎŜd several design 

patterns to enhance the usability of the website. They added pagination pattern was used for 

performance purpose to organize the search results in a simpler and more organized way. It 

enabled users to navigate results using controls such as page number or next, previous, first, 

and last. Pagination was suitable when users need to view a long list of items that cannot fit 



 

 мн 

on one page. In term of finding efficiency, pagination pattern could be more efficient as it only 

displays a few results in a page rather than showing all results in one page. It supports very 

well for unstructured information such as Google search results but it fails to suǇǇƻǊǘ ǳǎŜǊǎΩ 

preferences for structured information. Researcher suggested some insights to software 

developers on the importance of design patterns that could affect the whole performance of 

web applications. The traditional way of design from scratch of web applications was not 

suitable in the current demands in time-to-market. 

 

2.3 ²Ƙȅ LƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ 9ŀǎȅ ŦƻǊ 9ǾŜǊȅ ²ŜōǎƛǘŜΚ 

Infinite(Continuous) scrolling is advantageous for content that streams constantly and has a 

relatively flat structure, where each unit of content belongs at the same level of hierarchy and 

has similar chances of being interesting to users(Loranger, 2014). However endless scrolling is 

not recommended for goal-oriented finding tasks, such as those requiring people to locate 

specific content or compare options. People who need specific types of information expect 

content to be grouped and layered according to relevance, by pages. They do not mind clicking 

links if each click is meaningful and leads them closer to the desired goal (Loranger, 2014). In 

addition, the way text is presented can interact with learner abilities to affect their learning 

outcomes (Sanchez & Wiley, 2009). 

Infinite scrolling technique has been widely used in the websites with content of equal 

importance, such as in a social media (Leeds, 2014). But the site where users need to get the 

desired information quickly, such as in an e-commerce site, this technique won't be 

appropriate which might overwhelm the users with its vast contents. When loading endless 

amount of content, at some point some content needs be unloaded, otherwise the browser 

will eventually run out of RAM and crash (Karlsson & Larsson, 2016). 

Infinite scrolling is a type of web interaction design where data is fetched asynchronously from 

a data store and inserted into the webpage as the user consumes the information (Leeds, 

2014). This method results in the illusion that the information on the page is unending. 

Since this technique asynchronously fetches data while the user is consuming the content, it 

depends solely on JavaScript (infinitescroll, 2018). A point relative to the bottom of the page 

is usually set by the website, as soon as the user reaches this point new data gets loaded 
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automatically and inserted into the Document Object Model (DOM). This method is employed 

by social networks such as Facebook, Twitter, Pinterest and several others. As such this 

technique is much more suited to websites that produce large sets of data, especially websites 

that contain user generated content.  

Since the technique is suited to websites with large sets of data, unfortunately it is not suitable 

for every website designs. Infinite scrolling as its advantages as well as its shortcomings. Some 

of the advantages associated with infinite scrolling (Akin, 2015; Andrew, 2018; Babich, 2016; 

Oluwadoyin, 2017; Schenker, 2011): 

¶ {ǳƛǘŜŘ ŦƻǊ ǘƻǳŎƘ ŘŜǾƛŎŜǎΦ 

¶ .ŜǘǘŜǊ ŦƻǊ Ǿƛǎǳŀƭ ŎƻƴǘŜƴǘ ŀǎ ƛǘ ŎŀǇǘǳǊŜǎ ǘƘŜ ƛƴǘŜǊŜǎǘ ƻŦ ǳǎŜǊǎ ŀƴŘ ƪŜŜǇǎ ǘƘŜƳ 

ŎŀǇǘƛǾŀǘŜŘΦ 

¶ !ŎŎƻǊŘƛƴƎ ǘƻ ό!ƘǳǾƛŀΣ нлмоύΣ ǿƘƛƭŜ ǾƛŜǿƛƴƎ ǘƘŜ ƎƻƻƎƭŜ ǿŜōπǎŜŀǊŎƘŜǎΣ ƻƴƭȅ с҈ 

ŀŘǾŀƴŎŜŘ ǘƻ ǘƘŜ ƴŜȄǘ ǇŀƎŜΦ aŜŀƴƛƴƎ ǘƘŜ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǎŜǊǾŜŘ ōŜǘǘŜǊ ŎƻƴǘŜƴǘ 

ŜȄǇƻǎǳǊŜΦ 

¶ wŜǉǳƛǊŜǎ ƭŜǎǎ ƴǳƳōŜǊ ƻŦ ŎƭƛŎƪǎ ŦǊƻƳ ǘƘŜ ǳǎŜǊϥǎ ǎƛŘŜΦ 

¶ 9ǾŜƴ ƴƻǾƛŎŜ ǳǎŜǊǎ Ŏŀƴ ǳǎŜ ǘƘŜ ǿŜōǎƛǘŜ ǎŜŀƳƭŜǎǎƭȅ ŀǎ ǘƘŜ ŎƻƴǘŜƴǘǎ ƎŜǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ 

ǳǇŘŀǘŜŘΦ 

And the associated problems have been presented below (Akin, 2015; Andrew, 2018; Karlsson 

& Larsson, 2016; Leeds, 2014; Loranger, 2014; Schenker, 2011) : 

¶ ¦ǎŜǊǎ ƴŜŜŘ ǘƻ ǎǘŀȅ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜƛǊ ŘŜǎƛǊŜŘ ƛƴŦƻǊƳŀǘƛƻƴ 

¶ wŜǘǳǊƴƛƴƎ ōŀŎƪ ŦǊƻƳ ŀ ƭƛƴƪ ƛƴ ǘƘŜ ǇŀƎŜΣ ǘƘŜ ǳǎŜǊϥǎ Ǉƻǎƛǘƛƻƴ ƎŜǘǎ ƭƻǎǘ 

¶ !ƭǿŀȅǎ ŦŜŜƭǎ ƭƛƪŜ ǎƻƳŜǘƘƛƴƎ ƳƻǊŜ ƛǎ ǘƘŜǊŜ ǘƻ ōŜ ŦƻǳƴŘ 

¶ ¦ǎŜǊǎ Ŏŀƴϥǘ ŎƻƴǘǊƻƭ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǘƘŜƛǊ ƛƴǘŜǊƴŜǘ ŘŀǘŀΦ ¢ƘŜǊŜ ƛǎ ƴƻ ŜȄǇƭƛŎƛǘ ŎƻƴǎŜƴǘ 

ŦǊƻƳ ǘƘŜ ǳǎŜǊǎϥ ǎƛŘŜΦ !ƭǎƻΣ ǿƘŜƴ ǊŜǘǳǊƴƛƴƎ ǘƻ ǎǇŜŎƛŦƛŎ ŎƻƴǘŜƴǘΣ ǳǎŜǊǎ Ŏŀƴϥǘ ǎƪƛǇ ǘƘŜ 

ǇǊŜǾƛƻǳǎ ŎƻƴǘŜƴǘǎΦ   

¶ /ŀƴ ƭŜŀŘ ǘƻ ŦŜǿŜǊ ŎƭƛŎƪǎ 

¶ ¦ǎŜǊǎ Ŏŀƴϥǘ ƎŜǘ ǘƻ ŦƻƻǘŜǊ ŎƻƴǘŜƴǘǎ ŀǎ ǘƘŜ ǇŀƎŜ ƪŜŜǇǎ ƭƻŀŘƛƴƎ ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ 
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¶ ²ƛǘƘ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ {ŜŀǊŎƘ 9ƴƎƛƴŜ hǇǘƛƳƛȊŀǘƛƻƴ ό{9hύ ƛǎ ŀŦŦŜŎǘŜŘ ŀƴŘ ǘƘŜ ǿŜōǎƛǘŜ 

ŘŜǾŜƭƻǇŜǊǎ ƘŀǾŜ ǘƻ ǘŀƪŜ ǎǇŜŎƛŀƭ ƳŜŀǎǳǊŜǎ ǘƻ ŎƻǊǊŜŎǘ ǘƘƛǎΦ 

Navigating through multiple collections of data can be very difficult. It needs the user to scroll 

or move through the data on a particular page. When there are thousands of such data it can 

get boring or the information one requires can become difficult to find. Dividing huge data 

sets and can solve this problem, and two scrolling methods pagination and infinite scrolling 

are the appropriate options to use. Oluwadoyin (2017) Conducted research to explore the 

scrolling techniques; infinite scrolling and pagination and contrast their strength and 

weakness and conclude with proper finding. The researcher performed a test with four 

participants, 2 were Male and 2 were female. Four websites (google, jumbo, eBay and open 

source social media) were used to explore the effectiveness of the infinite scrolling and 

ǇŀƎƛƴŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ Wŀƪƻō bƛŜƭǎŜƴΩǎ р ŎƻƳǇƻƴŜƴǘǎΤ ƭŜŀǊƴŀōƛƭƛǘȅΣ ŜŦŦƛŎƛŜƴŎȅΣ 

memorability, errors, and satisfaction (Jakob Nielsen, 2003). The researcher concluded their 

result with the following points: 

¶ LŦ ȅƻǳ ƘŀǾŜ ŀ ƎƻŀƭπƻǊƛŜƴǘŜŘ ǿŜōǎƛǘŜΣ ǿƘŜǊŜ ǳǎŜǊǎ ǇŜǊŦƻǊƳ ǎǇŜŎƛŦƛŎ ǘŀǎƪǎ ŀƴŘ ŜȄǇŜŎǘ ǘƻ 

ŦƛƴŘ ǎǇŜŎƛŦƛŎ ǊŜǎǳƭǘǎΣ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ Ƴŀȅ ƘǳǊǘ ǘƘŜ ǳǎŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǿŜōǎƛǘŜ ŘǳŜ ǘƻ ƛǘǎ 

ŘƛǎŀŘǾŀƴǘŀƎŜǎ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜǎǳƭǘ ŦǊƻƳ ǘƘŜ ŎŀǊǊƛŜŘπƻǳǘ ǎǳǊǾŜȅΦ 

¶ ¦ǎƛƴƎ ǎŎǊƻƭƭƛƴƎ ŀǎ ŀ ǇǊƛƳŜ ƳŜǘƘƻŘ ƻŦ ŜȄǇƭƻǊƛƴƎ ǘƘŜ ŘŀǘŀΣ ƛǘ Ƴŀȅ ƳŀƪŜ ǘƘŜ ǳǎŜǊ ǎǘŀȅ 

ƭƻƴƎŜǊ ƻƴ ŀ ǿŜō ǇŀƎŜΣ ŀƴŘ ǎƻ ƛƴŎǊŜŀǎŜ ŜƴƎŀƎŜƳŜƴǘΦ IƻǿŜǾŜǊΣ ǘƘŜ ǳǎŜǊ ǿƻƴϥǘ ōŜ 

ŎƭƛŎƪƛƴƎ ƳǳŎƘ ŘǳŜ ǘƻ ŀƭƭ ǘƘŜ ƛƳǇǊŜǎǎƛǾŜ ŎƻƴǘŜƴǘ ǘƘŜȅ ƻŎŎǳǇƛŜŘ ǿƛǘƘΦ 

¶ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ŎƻǳƭŘ ōŜ ŀ ōŜǎǘ ƻǇǘƛƻƴ ŦƻǊ ǿŜōǎƛǘŜǎ ǘƘŀǘ ƘŀǾŜ ǳǎŜǊπŎǊŜŀǘŜŘ ŎƻƴǘŜƴǘ 

ό¢ǿƛǘǘŜǊΣ CŀŎŜōƻƻƪύΣ Ǿƛǎǳŀƭ ŎƻƴǘŜƴǘ ƻŦŦŜǊǎ ƭƛƳƛǘŜŘ ǾƛŜǿƛƴƎ ƭƛƪŜ DƻƻƎƭŜ ǎŜŀǊŎƘ ōȅ ƛƳŀƎŜ 

ƻǊ ǎƛǘŜǎ ǘƘŀǘ ƛƴǘŜƴŘ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ ǘǊŀŦŦƛŎ ƭƻŀŘ ƻƴ ǘƘŜƛǊ ŎƻƴǘŜƴǘ ƭƛƪŜ ¢ǿƛǘǘŜǊΦ tŀƎƛƴŀǘƛƻƴ 

ƛǎ ƎŜƴŜǊƛŎ ƻǇǘƛƻƴǎΣ ŀƴŘ ōŜǎǘ ŦƻǊ ǇƭŀǘŦƻǊƳǎ ǘƘŀǘ ƛƴǘŜƴŘ ǘƻ ǎŀǘƛǎŦȅ ǘƘŜ ƎƻŀƭπƻǊƛŜƴǘŜŘ 

ŀŎǘƛǾƛǘƛŜǎ ƻŦ ǘƘŜ ǾƛǎƛǘƻǊǎ ƭƛƪŜ DƻƻƎƭŜ ǿŜō ǎŜŀǊŎƘΣ ŀƴŘ ǎƻ ƻƴόhƭǳǿŀŘƻȅƛƴΣ нлмтύΦ 

Furthermore, in the same study the author suggested choosing to implement a hybrid 

approach to infinite scrolling, prompting the user to load more content when they reached 

the end of a page. It gives the flexibility to get back the control to the user to decide how much 

content to load. He added, this hybrid solution also helps with maintaining a consistent data 



 

 мр 

load on the server. After automatically loading a predefined number of pages, a button would 

appear prompting the user to load more manually. 

Karlsson and Larsson (2016) conducted a quantitative study on how the user behaviour 

differed between a website with pagination and infinite-scroll. The study indicated that 

infinite-scroll could be useful on an intranet when adapted according to usability guidelines. 

The researchers evaluated user behaviour on an intranet of a health care company regarding 

which pagination technique to choose, pagination or infinite-scroll. Three versions of 

prototype website were evaluated simultaneously; an infinite scrolling website with a load 

more button, a version with pagination and, a specially designed version with infinite-scroll 

adapted to the specific intranet. They designed an evaluation task that made the site partly 

goal-driven, by finding specific information, and another part not so goal-driven when scrolling 

through the feed. Finally, the following conclusions and recommendations were drawn from 

their study. 

¶ LƳǇƭŜƳŜƴǘ ǘƘŜ ōŀŎƪπōǳǘǘƻƴ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ŀǳǘƻƳŀǘƛŎ ƭƻŀŘƛƴƎΦ  

¶ LƴŦƛƴƛǘŜπǎŎǊƻƭƭ Ŏŀƴ ōŜ ǾŀƭǳŀōƭŜ ƻƴ ŀ ƎƻŀƭπŘǊƛǾŜƴ ǎƛǘŜΦ ¢ƘŜ ƛƴŦƛƴƛǘŜπǎŎǊƻƭƭ ŀƴŘ ǘƘŜ ǇŀƎƛƴŀǘŜŘ 

ǾŜǊǎƛƻƴ ǇŜǊŦƻǊƳŜŘ ǎƛƳƛƭŀǊƭȅΣ ǘƘŜ ƻƴƭȅ ŀǊŜŀ ǿƘŜǊŜ ŘƛŦŦŜǊŜƴŎŜǎ ǿŜǊŜ ǎŜŜƴ ōŜǘǿŜŜƴ ǘƘŜ 

ƴǳƳōŜǊ ƻŦ ŀǊǘƛŎƭŜǎ ƭƻŀŘŜŘ ǇŜǊ ǎŜǎǎƛƻƴΦ 

¶ ¦ǎŜ ƛƴŦƛƴƛǘŜπǎŎǊƻƭƭΣ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ǎǳǇǇƻǊǘ ǘƻ ǊŜǘǊƛŜǾŜ ǘƘŜ ǳǎŜǊϥǎ Ǉƻǎƛǘƛƻƴ ǿƘŜƴ 

ǊŜǘǳǊƴƛƴƎ ǘƻ ǘƘŜ ŦŜŜŘ 

9ǘǎȅ όнлмфύ ǎǇŜƴŘǎ ŀ ƭƻǘ ƻŦ ǘƛƳŜ ōǳƛƭŘƛƴƎ ǘƘŜ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ŦŜŀǘǳǊŜǎ ƻƴ ǘƘŜƛǊ ǿŜōǎƛǘŜ ŀƴŘ 

ǊŜƭŜŀǎŜǎ ƛǘ ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ ǎŜŜƛƴƎ ƳƻǊŜ ƛǘŜƳǎ ŦŀǎǘŜǊ ŀǎ ǇǊŜǎǳƳŜŘ ǘƻ ōŜ ŀ ōŜǘǘŜǊ ŜȄǇŜǊƛŜƴŎŜΦ 

.ǳǘ ƛǘ ǿŀǎ ŦƻǳƴŘ ǘƘŜ ŦŜŀǘǳǊŜ ƘŀŘ ǾŀǊƛƻǳǎ ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘǎΣ ƛƴŎƭǳŘƛƴƎ ŦŜǿŜǊ ŎƭƛŎƪ ƻƴ ǘƘŜ ǊŜǎǳƭǘ 

ƛǘŜƳ ŀƴŘ ŦŜǿŜǊ ƛǘŜƳǎ ŦŀǾƻǊƛǘŜ ŦǊƻƳ ǘƘŜ ƛƴŦƛƴƛǘŜ ǊŜǎǳƭǘ ǇŀƎŜΦ !ƴ ŜƴƎƛƴŜŜǊ aŎYƛƴƭŜȅ όнлмоύ ŦǊƻƳ 

9ǘǎȅ LƴŎΦ ŎƻƴŘǳŎǘŜŘ ŀ ǊŜǎŜŀǊŎƘ ǎǘǳŘȅ ǿƘȅ ōŀǎƛŎŀƭƭȅ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭ ŦŀƛƭŜŘ ƛƴ ŜǾŜǊȅ ƳŀƧƻǊ ǿŀȅΦ 

aŎYƛƴƭŜȅ ǇǊŜǎŜƴǘŜŘ ǘǿƻ ŀǎǎǳƳǇǘƛƻƴǎ ōŜƘƛƴŘ ǘƘŜ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭ 

¶ ¦ǎŜǊǎ ǿŀƴǘ ƳƻǊŜ ǊŜǎǳƭǘǎ ǇŜǊ ǇŀƎŜΦ 

¶ ¦ǎŜǊǎ ǿŀƴǘ ŦŀǎǘŜǊ ǊŜǎǳƭǘǎΦ 

.ƻǘƘ ŀǎǎǳƳǇǘƛƻƴǎ ǿŜǊŜ ǘŜǎǘŜŘ ǿƛǘƘ ǇŀǊǘƛŎǳƭŀǊ ǳǎŜǊǎ ōǳǘ ǘƘŜƛǊ ŜƴƎŀƎŜƳŜƴǘ ƭŜǾŜƭ ǿŀǎ ƴƻǘ 

ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŘƛŦŦŜǊŜƴǘΦ aŎYƛƴƭŜȅ ǎŀƛŘ ƘŜ ŘƛŘƴΩǘ ƪƴƻǿ ǿƘȅ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭ ŘƛŘƴΩǘ 



 

 мс 

ǎǳŎŎŜŜŘ ŦƻǊ 9ǘǎȅΦ ¢ƘŜǊŜ ǿŀǎƴΩǘΣ ŀǎ ŦŀǊ ŀǎ ǘƘŜȅ ŎƻǳƭŘ ǘŜƭƭΣ ŀ ǘŜŎƘƴƛŎŀƭ Ŧŀǳƭǘ όƛΦŜΦ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭ 

ōǊŜŀƪƛƴƎ ƛƴ ŀ ǎǇŜŎƛŦƛŎ ōǊƻǿǎŜǊύΦ Lǘ ǿŀǎ Ƨǳǎǘ ŀ ōŀŘ ǘƘƛƴƎ ŀƴŘ ǘƘŜ ǊŜŀǎƻƴ ǿŀǎƴΩǘ ŎƭŜŀǊΦ IŜ ŀŘŘŜŘΣ 

ǘƘŜ ŀŎǘǳŀƭ ƳŜǊƛǘǎ ƻŦ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭ ƛǘǎŜƭŦ ƛǎ ǎǘƛƭƭ ŀ ŎƻƴǘǊƻǾŜǊǎƛŀƭ ŦŜŀǘǳǊŜ ς ŜǾŜƴ ƛŦ ǘƘŜǊŜ ŀǊŜƴΩǘ 

ǘŜŎƘƴƛŎŀƭ ƛǎǎǳŜǎΣ ǿƘƛŎƘ ǘƘŜǊŜ ŀƭƳƻǎǘ ŀƭǿŀȅǎ ŀǊŜΦ ¢ƘŜ Ƴƻǎǘ ŀƴƴƻȅƛƴƎ ƛǎǎǳŜ ƻŦ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭ ƛǎ 

ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƴƻ ŦƻƻǘŜǊΣ ǿƘƛŎƘ ǇǊƻōŀōƭȅ ǘƘŜ ŀǾŜǊŀƎŜ 9ǘǎȅ ǳǎŜǊ ŘƻŜǎ ƴƻǘ ƴŜŜŘ ǿƘŜƴ ƳŀƪƛƴƎ 

ǇǳǊŎƘŀǎƛƴƎκǾƛŜǿƛƴƎ ŘŜŎƛǎƛƻƴǎ όaŎYƛƴƭŜȅΣ нлмоύΦ 

Holst (2016) conducted a usability study at Baymard Institute which tested three design 

patterns for the usability factor to load products in e-commerce website; namely infinite 

scrolling, pagination, and load more options both on the desktop and mobile. The result 

concluded that load more buttons combined with lazy loading to be superior than others that 

provided seamless user experience. Infinite scrolling was not favorable in terms of usability 

for search results and on mobile in particular. Infinite scrolling is, therefore, ideal for quickly 

ǎƘƻǿƛƴƎ ǘƘŜ ōǊŜŀŘǘƘ ƻŦ ŀƴ ŜƴǘƛǊŜ ŎŀǘŜƎƻǊȅΤ ōǳǘ ōŜŎŀǳǎŜ ǳǎŜǊǎ ŀǊŜƴΩǘ ƴŀǘǳǊŀƭƭȅ ƘŀƭǘŜŘ ǿƘŜƴ 

scrolling, they tend to scan more and focus less on individual products on the list. Their study 

concluded no single method to be perfect for all instances, different variations of the load-

more approach have been suggested in different contexts. 

 

2.4 LƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ŀƴŘ ¦ƴƛǾŜǊǎŀƭ 5ŜǎƛƎƴ 

While designing the accessible web content, scrolling technique could be a major area to be 

considered while rendering the information on the screen (Babich, 2016). The pace, delivery, 

and interactivity of the content could be adjusted with one of the creative scrolling patterns. 

While the span on the web has dropped about some seconds, a delightful scrolling experience 

might increase user interests (Sanchez & Wiley, 2009). 

Infinite scrolling websites have not just an accessibility issue; a lot of usability proponent find 

failures in infinite scroll in user testing, depending on the application. In terms of 7 principles 

of Universal Design (7principles, 2007), infinite scrolling was analysed in the previous study 

with the following drawbacks:(Dennis, 2016; Langmo, 2017; Leeds, 2014; Loranger, 2014; 

Parker et al., 2012; Peri, 2018; roselli, 2014) 

¶ ²ƛǘƘ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ ǎƪƛǇ ŎƘǳƴƪǎ ƻŦ ƛǊǊŜƭŜǾŀƴǘ ŎƻƴǘŜƴǘ 



 

 мт 

¶ CƻŎǳǎ ƛǎ ƭƻǎǘ ǿƘŜƴ ƴŀǾƛƎŀǘƛƴƎ ōŀŎƪΦ YŜȅōƻŀǊŘπƻƴƭȅ ǳǎŜǊǎΣ ƛƴŎƭǳŘƛƴƎ ǎŎǊŜŜƴ ǊŜŀŘŜǊ 

ǳǎŜǊǎΣ ŀǊŜ ŦƻǊŎŜŘ ǘƻ ǊŜπƴŀǾƛƎŀǘŜ ǘƘǊƻǳƎƘ ŀƭƭ ƻŦ ǘƘŜ ŎƻƴǘŜƴǘ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ŜƭŜƳŜƴǘ 

ŀŎǘƛǾŀǘŜŘ ǿƘŜƴ ǘƘŜ ŦƻŎǳǎ ƛǎ ƭƻǎǘΣ ǘƘŜ ǳǎŜǊ Ƙŀǎ ǘƻ ǊŜƻǊƛŜƴǘ ǘƘŜƳǎŜƭǾŜǎ ƻƴ ǘƘŜ ǇŀƎŜΦ 

¶ ²ƛǘƘ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ŦƛƴŘƛƴƎ ŎƻƴǘŜƴǘ ǘƘŀǘ ȅƻǳ ǾƛŜǿŜŘ ǇǊŜǾƛƻǳǎƭȅ Ŏŀƴ ōŜ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ 

ƻƴŎŜ ŀ ǇŀƎŜ ƛǎ ƳƻǊŜ ǘƘŀƴ ŀ ŦŜǿ ǎŎǊŜŜƴ ƘŜƛƎƘǘǎ ƭƻƴƎΦ 

¶ bƻǘ ŀōƭŜ ǘƻ ŀŎŎŜǎǎ ŦƻƻǘŜǊ ŎƻƴǘŜƴǘΦ ²ƛǘƘ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ŀǎǎƛǎǘƛǾŜ ǘŜŎƘƴƻƭƻƎȅ ǳǎŜǊǎ 

ƘŀǾŜ ŀƴ ƛǎǎǳŜ ǘƻ ƴŀǾƛƎŀǘŜ ǘƻ ǘƘŜ ŦƻƻǘŜǊΦ ¢ƘŜ ŦƻƻǘŜǊ ǳǎǳŀƭƭȅ Ŏƻƴǘŀƛƴǎ ŎƻǇȅǊƛƎƘǘ ŀƴŘ 

ŎƻƴǘŀŎǘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ŀǊŜ ŀƭǿŀȅǎ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǇŀƎŜΦ 

¶ vǳƛŎƪ ƴŀǾƛƎŀǘƛƻƴ ƛǎ ƘŀǊŘ ǘƻ ŀŎƘƛŜǾŜΦ ¢ƘŜ ǿŜōǎƛǘŜ Ƙŀǎ ŀ ƭƻǘ ƻŦ ƘŜŀŘƛƴƎǎ ŀƴŘ ƭƛƴƪǎ ǿƛǘƘƛƴ 

ŜŀŎƘ ŦŜŜŘΣ ƴŀǾƛƎŀǘƛƻƴ ōŜŎƻƳŜǎ ǾŜǊȅ ƘŀǊŘ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ǘƘŜ ƭƻŀŘƛƴƎ ŦŜŜŘǎ ƛƴŦƛƴƛǘŜƭȅ 

ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ǎƛǘŜǎ ƘŀǾŜ ǇǊƻǇŜǊ ƘŜŀŘƛƴƎ ŜƭŜƳŜƴǘǎ ŀƴŘ ǎǘǊǳŎǘǳǊŜΦ aŀƴȅ Ŏƻƴǘŀƛƴ 

ƴŜǿǎ ŦŜŜŘǎ ǿƛǘƘ ŀŘŘƛǘƛƻƴŀƭ ƭƛƴƪǎΣ ŦƻǊŎƛƴƎ ǳǎŜǊǎ ǘƻ ƴŀǾƛƎŀǘŜ ǘƘǊƻǳƎƘ ǘƘŜ ŀŎǘƛǾŜ 

ŜƭŜƳŜƴǘǎ ŦƻǊ ŜŀŎƘ ŦŜŜŘΦ  

¶ IŀǊŘ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ŎƻƴǘŜƴǘΦ {ƛƎƘǘŜŘ ƪŜȅōƻŀǊŘπƻƴƭȅ ǳǎŜǊǎ ŀƴŘ ǎŎǊŜŜƴ ǊŜŀŘŜǊ ǳǎŜǊǎ Ƴŀȅ 

ƘŀǾŜ ŘƛŦŦƛŎǳƭǘȅ ƭƻŎŀǘƛƴƎ ŎƻƴǘŜƴǘ ǳǎƛƴƎ ǘƘŜ ǎŜŀǊŎƘ ŦŜŀǘǳǊŜ ƻǊ ƴŀǾƛƎŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎΦ 

¶ ²ƛǘƘ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΦƛǘ ƛǎ ƘŀǊŘ ǘƻ ǎƘŀǊŜ ŀ ǿŜō ŀŘŘǊŜǎǎ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ǇƭŀŎŜ ƻƴ ǘƘŜ ǇŀƎŜΦ 

¶ bƻǘ ŀōƭŜ ǘƻ Ǝƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇŀƎŜΦ YŜȅōƻŀǊŘπƻƴƭȅ ǳǎŜǊǎ ŀǊŜ ƴƻǘ ŀōƭŜ ǘƻ ǳǎŜ ǘƘŜ 

/ǘǊƭҌ9ƴŘ ƪŜȅōƻŀǊŘ ŎƻƳƳŀƴŘǎ ǘƻ ƴŀǾƛƎŀǘŜ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇŀƎŜΦ 

 

2.5  /ƻƴŎƭǳǎƛƻƴ ŘǊŀǿƴ 

¢ƘǊƻǳƎƘƻǳǘ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǎǘǳŘȅΣ ƛǘ Ŏŀƴ ōŜ ǎŜŜƴ ǊŜǎŜŀǊŎƘŜǊǎ ŀƴŘ ǳǎŀōƛƭƛǘȅ ŜȄǇŜǊǘǎ ƘŀǾŜ 

ŎƻƴŘǳŎǘŜŘ ǊŜǎŜŀǊŎƘ ƻƴ ŘƛŦŦŜǊŜƴǘ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǳǎŜŘ ƻƴ ǿŜōǎƛǘŜ ǘƻ ƳŀƪŜ ƛǘ ƳƻǊŜ 

ŀŎŎŜǎǎƛōƭŜ ŀƴŘ ǳǎŀōƭŜΦ ¢ƘŜǊŜ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜǎŜŀǊŎƘ Ƙŀǎ ōŜŜƴ ŘƻƴŜ ƻƴ ŘƛŦŦŜǊŜƴǘ ǎŎǊƻƭƭƛƴƎ 

ǘŜŎƘƴƛǉǳŜ ōǳǘ ǾŜǊȅ ŦŜǿ ƛƴ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜΣ ǎƛƴŎŜ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ŀ ƴŜǿ ǎŎǊƻƭƭƛƴƎ 

ǘŜŎƘƴƛǉǳŜ ǳǎŜŘ ƻƴ ǿŜōǎƛǘŜǎΦ [ƛǘŜǊŀǘǳǊŜ ǎǘǳŘȅ ƻǳǘƭƛƴŜŘ ƭƻǘǎ ƻŦ ǳǎŀōƛƭƛǘȅ ŀƴŘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƛǎǎǳŜǎ 

ƻƴ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜ ǳǎŜŘ ƻƴ ǿŜōǎƛǘŜǎ ōȅ ǊŜǎŜŀǊŎƘŜǊΣ ŀǎ [ƻǊŀƴƎŜǊ όнлмпύ ǎŀƛŘ 

ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ǾŜǊȅ ƎƻƻŘ ŦƻǊ ǘƛƳŜπƪƛƭƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅ ōǳǘ ƴƻǘ 

ǎǳƛǘŀōƭŜ ŦƻǊ ƎƻŀƭπŘǊƛǾŜƴ ŦƛƴŘƛƴƎ ǘŀǎƪǎΦ [ŀǘŜǎǘ ǎǘǳŘȅ ǿŀǎ ŘƻƴŜ ōȅ YŀǊƭǎǎƻƴ ŀƴŘ [ŀǊǎǎƻƴ όнлмсύ 

ŀōƻǳǘ ŀŘŀǇǘƛƴƎ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǿƛǘƘ ǳǎŜǊ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǎŀƛŘ ǘƘŀǘ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ŎƻǳƭŘ ōŜ 
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ōŜƴŜŦƛŎƛŀƭ ŦƻǊ ƎƻŀƭπŘǊƛǾŜƴ ŦƛƴŘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ōǳǘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǿƛǘƘ ƛƳǇǊƻǾŜƳŜƴǘǎ ƻǊ ǿƛǘƘ 

ŎŀǳǘƛƻƴΦ hƭǳǿŀŘƻȅƛƴ όнлмтύ ŎƻƴŘǳŎǘŜŘ ŀ ŎƻƳǇŀǊƛǎƻƴ ǎǘǳŘȅ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇŀƎƛƴŀǘƛƻƴ ŀƴŘ 

ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ŦƻǊ ŦƛƴŘƛƴƎ ǘŀǎƪǎΣ ŀǳǘƘƻǊ ŦƻǳƴŘ ǘƘŀǘ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǿƛǘƘ ǇŀƎƛƴŀǘƛƻƴ ǾŜǊǎƛƻƴ 

ŎƻǳƭŘ ōŜ ǾŀƭǳŀōƭŜ ŦƻǊ Ǝƻŀƭ ŘǊƛǾŜƴ ŦƛƴŘƛƴƎ ǘŀǎƪ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ǎǳǇǇƻǊǘ ǘƻ ǊŜǘǊƛŜǾŜ ŦƛƴŘƛƴƎ 

ǘŀǎƪǎΦ 

²ƛǘƘ ǘƘŜ ƎŀǇ ƻǊ ǎƘƻǊǘŎƻƳƛƴƎǎΣ ǘƘŜ ŎǳǊǊŜƴǘ ǊŜǎŜŀǊŎƘ ŘƻƴŜ ƻƴ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ŘƻŜǎ ƴƻǘ 

ǇǊƻǾƛŘŜ ǇǊƻǇŜǊ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ŜǾƛŘŜƴŎŜ ǘƻ ŘŜǾŜƭƻǇŜǊǎ ŀƴŘ ǿŜō ŘŜǎƛƎƴŜǊǎ ǘƻ ƪƴƻǿ ŜȄŀŎǘƭȅ 

ǿƘȅ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ ƎƻƻŘ ŦƻǊ ǿŜōǎƛǘŜ ŀƴŘ ŜƴƘŀƴŎŜ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ 

ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴΦ ¢ƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ŀŎǘǳŀƭ ƎŀǇǎ ŀƴŘ ǊŜŀǎƻƴǎ ǎǘǳŘƛŜŘ ŦǊƻƳ ƭƛǘŜǊŀǘǳǊŜ ǊŜǾƛŜǿ 

ƳƻǘƛǾŀǘŜǎ ǘƻ ŎƻƴŘǳŎǘ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ǎǘǳŘȅΣ ƛƴ ǊŜƎŀǊŘǎΣ ŦƻǳǊ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎΤ ƴƻǊƳŀƭ 

ǎŎǊƻƭƭƛƴƎΣ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΣ ƛƴŦƛƴƛǘŜ ƭƻŀŘ ƳƻǊŜ ǎŎǊƻƭƭƛƴƎ ŀƴŘ ƛƴŦƛƴƛǘŜ ǇŀƎƛƴŀǘƛƻƴ ǎŎǊƻƭƭƛƴƎ 

ǇǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜǎ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ŜǾŀƭǳŀǘŜŘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴΦ 



 

 мф 

3.  wŜǎŜŀǊŎƘ aŜǘƘƻŘƻƭƻƎȅ 

HCI research based on computer science and on design focused more on the implications for 

interfaces and have less interest in theory and much more of an interest in the practical 

outcomes of the research on interfaces to look and feel of the interface (Carroll, 2003). 

When the topic of research study is new, it is important to start with a structured research 

method that can be utilized in exploratory ways, such as surveys, interviews, focus groups, 

ethnography (Lazar et al., 2017).Experimental research methodology (quantitative research 

method) offers manipulation of an independent variable, control of non-relevant variables 

through the random assignment and high internal validity as compare to non-experimental 

research methods. A non-experimental method like single-value research focuses on a single 

variable rather than the relationship between variables. similarly, correlation and quasi-

experimental research focuses on the statistical relationship but does not offer the 

manipulation and random assignment of variables. Qualitative research method focuses on 

broader research questions, a large number of data collection from a small group of 

participants and analysis perform non-statistically (Milgram, 1974). With the above research 

method analysis and study thoroughly focused on the manipulation of the independent 

variables, an experimental research design has been chosen. 

 

3.1 9ȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎŜŀǊŎƘ 

Generally, choosing an appropriate research methodology for the research study is a very 

challenging job in terms of the purpose of study, time value, funding, participating target users 

and the research experience (Lazar et al., 2017). 

The experimental research method is originated from behavioral research method and has a 

broad area in psychology (Lazar et al., 2017). The experimental research method has been a 

highly acceptable research method in behavioral science, and certainly, it becomes one of the 

most popular methods used in human-computer interaction (HCI). Lazar et al. (2017) added 

that experimental research method has a unique ability that allows the researcher to identify 

the true cause of the phenomenon, and also helps to manipulate the way of research and 

achieve the expected result. 

According to the Creswell (2002), to make experimental research more appropriate, random 
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tasks, control over unnecessary variables, manipulation of the experiment conditions, proper 

measurement of outcome and group comparisons should be formulated in a correct form. In 

real experiment design, research can fully control the experiment conditions so that direct 

comparison can be made from multiple conditions while other factors kept the same. having 

full control of factors, the researcher can randomly allocate participants in different 

experiment conditions (Lazar et al., 2017). 

Successful experimental research depends on well-defined hypotheses that represent the 

dependent variables to be observed and the independent variable to be controlled. There is 

always a pair of null and alternative hypothesis created and the number of hypotheses totally 

depends on total number of dependent variables, more variables more hypothesis to validate. 

The Goal of the experiment is always to test which hypothesis can be rejected and accepted 

(Lazar et al., 2017). 

With all due respect to experimental research used in this thesis, following steps were 

undertaken to complete the study more efficiently (Creswell & Creswell, 2017; Lazar et al., 

2017; Shneiderman et al., 2016). 

¶ LŘŜƴǘƛŦƛŜŘ ƛǎǎǳŜǎ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ǎǘǳŘȅΦ 

¶ 5ŜǾŜƭƻǇŜŘ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ ǇǊŜǾƛƻǳǎ ǊŜǎŜŀǊŎƘ ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘŜ 

ŀǊŜŀ ƻŦ ǎǘǳŘȅ 

¶ 5ŜǎƛƎƴŜŘ ŜȄǇŜǊƛƳŜƴǘŀƭ ǇǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜǎ ǿƛǘƘ ǘŀƪƛƴƎ ŎŀǊŜ ƻŦ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ 

ǾŀǊƛŀōƭŜǎΦ 

¶ ¦ǎŀōƛƭƛǘȅ ŀƴŘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ŀǎǇŜŎǘ ƻǾŜǊ ŘŜǎƛƎƴŜŘ ǇǊƻǘƻǘȅǇŜ ǿŀǎ ǾŜǊƛŦƛŜŘ ǳǎƛƴƎ ǘƘŜ ǎƻǊǎƛǘŜ 

ǘƻƻƭ όŀǳǘƻƳŀǘŜŘ ǘƻƻƭύΦ 

¶ tŜǊŦƻǊƳŜŘ tƛƭƻǘ ǘŜǎǘƛƴƎ ǘƻ ǊŜƳƻǾŜ ǇƻǘŜƴǘƛŀƭ ōƛŀǎ ŀƴŘ ƳŀƪŜ ǎǳǊŜ ŜǾŜǊȅǘƘƛƴƎ ǿƻǊƪǎ ŦƛƴŜ 

ŀǎ ŜȄǇŜŎǘŜŘ ƛƴŎƭǳŘƛƴƎ ŜȄǇŜǊƛƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǳƴƛǾŜǊǎŀƭ ŘŜǎƛƎƴ !ǎǇŜŎǘΦ 

¶ wŜŎǊǳƛǘŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎΦ 

¶ /ƻƴŘǳŎǘŜŘ ŀƴ ŜȄǇŜǊƛƳŜƴǘΣ ǿƘŜǊŜ ŀŎǘǳŀƭ Řŀǘŀ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘΦ 

¶ !ƴŀƭȅȊŜŘ Řŀǘŀ ǳǎƛƴƎ ƻƴŜ ǿŀȅ ǊŜǇŜŀǘŜŘ ƳŜŀǎǳǊŜ !bh±! ƛƴ {t{{Φ 

¶ 5ƛǎŎǳǎǎƛƻƴ ŀƴŘ ŎƻƴŎƭǳŘŜ ǘƘŜ ŦƛƴŘƛƴƎǎΦ 
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3.2 wŜǎŜŀǊŎƘ IȅǇƻǘƘŜǎƛǎ 

Hypothesis is a purpose to find the answer to the research question. A hypothesis can be 

formulated in several ways but it always comes with the basic functionality of anticipating the 

final findings of the experiment (Gershman et al., 2009). Rosnow and Rosenthal (2008) added 

hypothesis is smaller, more focused statements that can be tested by a single experiment. The 

hypothesis generally setup after inductive reasoning, in which the researcher performs a 

series of observations in order to form a theory.  

Nevertheless, sometime hypothesis may have negative value and some time it may be 

positive. According to the Haber (2010) hypothesis ensures the whole research process 

remains scientific and reliable. However, hypotheses are essential during the research 

process, it can produce contradiction with regards to probability, numbers of error and 

significance. A hypothesis is just an assumption/prediction based on observation of the topic 

chosen(Connelly, 2015). According to Lazar et al. (2017), a good hypothesis should have a 

reasonable scope that can be tested within an experiment; clearly explained independent 

variables can be controlled and clearly defined dependent variable can be accurately 

measured. 

In this research, six research hypotheses were designed based on the total numbers of tasks 

to be tested and factors to measure. 

Hypothesis 1: 

H1: Participant will ǘŀƪŜ ƭŜǎǎ ǘƛƳŜ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ΨǘƛƳŜ-killing activities with 

ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅΩ task on the website with infinite scrolling technique while 

comparing to Normal Scrolling or infinite scrolling with load more or infinite scrolling 

with pagination technique. 

H0: There will be no significant difference in terms of total task completion time for 

ΨǘƛƳŜ-ƪƛƭƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅΩ tasks on the website with all four 

scrolling techniques. 

Hypothesis 2: 

H1: Participant will incur less error ǿƘƛƭŜ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ ΨǘƛƳŜ-killing activities with 

ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅΩ task on the website with infinite scrolling technique while 

comparing to Normal Scrolling or infinite scrolling with load more or infinite scrolling 

with pagination technique. 
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H0: There will be no significant difference in total number of errors while performing 

ΨǘƛƳŜ-ƪƛƭƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅΩ tasks on the website with all four 

scrolling techniques. 

Hypothesis 3: 

H1: tŀǊǘƛŎƛǇŀƴǘ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ΨΨǘƛƳŜ-killing ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅΩ 

task on the website with infinite Scrolling technique will have more user satisfaction 

as compared to normal Scrolling or infinite scrolling with load more or infinite scrolling 

with pagination technique. 

H0: There will be no significant difference in terms of user satisfaction while 

performing ΨǘƛƳŜ-ƪƛƭƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ŘƛǎŎƻǾŜǊȅΩ tasks on the website 

with all four scrolling techniques. 

Hypothesis 4: 

H1:  Participant will take less time to coƳǇƭŜǘŜ ǘƘŜ ΨƎƻŀƭ-driven findingΩ ǘŀǎƪ ƻƴ the 

website with infinite scrolling technique while comparing to Normal Scrolling or 

infinite scrolling with load more or infinite scrolling with pagination technique. 

H0: There will be no significant difference in terms of total task completion time for 

ΨƎƻŀƭ-ŘǊƛǾŜƴ ŦƛƴŘƛƴƎΩ tasks on the website with all four scrolling techniques.  

Hypothesis 5: 

H1: Participant will incur less error while performing ΨƎƻŀƭ-ŘǊƛǾŜƴ ŦƛƴŘƛƴƎΩ task on the 

website with infinite scrolling technique while comparing to Normal Scrolling or 

infinite scrolling with load more or infinite scrolling with pagination technique. 

H0: There will be no significant difference in total number of errors while performing 

ΨƎƻŀƭ-ŘǊƛǾŜƴ ŦƛƴŘƛƴƎΩ tasks on the website with all four scrolling techniques 

Hypothesis 6: 

H1: Participant completing the ΨƎƻŀƭ-ŘǊƛǾŜƴ ŦƛƴŘƛƴƎΩ task on the website with infinite 

Scrolling technique will have more user satisfaction as compared to normal Scrolling 

or infinite scrolling with load more or infinite scrolling with pagination technique. 

H0: There will be no significant difference in user satisfaction while performing ΨƎƻŀƭ-

ŘǊƛǾŜƴ ŦƛƴŘƛƴƎΩ tasks on the website with all four scrolling techniques. 

 

Each hypothesis has one null(H0) and one alternative(H1) hypothesis. The null hypothesis 

states that there is no difference between experimental conditions whereas the alternative 
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hypothesis always says there is mutually exclusive with the null hypothesis (Rosnow & 

Rosenthal, 2008).The goal of experiment was to find statistical evidence to invalidate the null 

hypothesis in order to support alternative hypothesis. 

 

3.3 wŜǎŜŀǊŎƘ ±ŀǊƛŀōƭŜǎ 

3.3.1 LƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ 

Independent variable refers to that factor that the researcher is interested in studying or the 

possible cause of the change in the ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜΦ ¢ƘŜ ǘŜǊƳ ΨƛƴŘŜǇŜƴŘŜƴǘΩ ƛǘǎŜƭŦ Ƙŀǎ 

meant that those variables which has no association with partiŎƛǇŀƴǘΩǎ ōŜƘŀǾƛƻǳǊ. In the 

computer-human interaction field, independent variables are mostly related to the 

technologies, users, and the context in which technologies are used (Lazar et al., 2017). 

Generally, the independent variable is controlled by the experimenter in order to see the 

changes in the dependent variables, therefore each independent variable should have at least 

two levels of treatment variables or conditions (Creswell, 2002). 

Six hypotheses designed in this research consists of one independent variable, a prototype 

website and the independent variables have two factors; time-killing with serendipitous 

discovery activities and goal-driven finding activities, which are going to be tested in the real 

experiment. Four versions of websites were designed based on scrolling technique; website 

with normal scrolling, website with Infinite scrolling, ǿŜōǎƛǘŜ ǿƛǘƘ Ψ[ƻŀŘ ƳƻǊŜΩ button infinite 

scrolliƴƎ ŀƴŘ ǿŜōǎƛǘŜ ǿƛǘƘ ΨǇŀƎƛƴŀǘƛƻƴΩ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎΦ 9ach participant performed given 

tasks group on each website, and the dependent variables were measured in terms of 

websites they visit rather in type of the task or their complexity. All the participantΩǎ 

performance and opinions collected in the real experiment (evaluation of all four websites) 

were used to determine which scrolling techniques are better to use in the website to make 

it more usable and user-friendly. 

 

3.3.2 5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ 

¢ƘŜ ǿƻǊŘ ΨŘŜǇŜƴdŜƴǘΩ ŘŜŦƛƴŜǎ ƛǘǎŜƭŦΣ ƛΦŜΦ Ƙŀǎ support from others that means a variable should 

depend on a ǇŀǊǘƛŎǳƭŀǊ ƻōƧŜŎǘΩǎ ōŜƘŀǾƛƻǊ ƻǊ ŎƘŀƴƎŜǎ ƛƴ ƛƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜǎΦ Lazar et al. 
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(2017) said that in a human-computer interaction based research study, the dependent 

variable is used to measure efficiency, accuracy, subjective satisfaction, ease of learning and 

physical or cognitive demand. With the selection of the experimental research methods, there 

were three dependent variables were measured for the analysis of scrolling techniques. 

¶ ¢ƻǘŀƭ ǘŀǎƪ ŎƻƳǇƭŜǘƛƻƴ ǘƛƳŜΥ π ¢Ƙƛǎ ǾŀǊƛŀōƭŜ ǿŀǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ 

ƻŦ ǘƘŜ ǘŀǎƪΣ Ƙƻǿ Ŧŀǎǘ ǇŀǊǘƛŎƛǇŀƴǘ Ƙŀǎ ŦƛƴƛǎƘŜŘ ǘƘŜ ŀǎǎƛƎƴŜŘ ǘŀǎƪ ƎǊƻǳǇ ƻƴ ŜŀŎƘ 

ƻŦ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜ όŜΦƎΦΣ ǘŀǎƪ ǇŜǊ ǎŜŎƻƴŘǎύ 

¶ ¢ƻǘŀƭ ŜǊǊƻǊ όŘŜǾƛŀǘŜŘ ŦǊƻƳ ǘƘŜ ƻǇǘƛƳŀƭ ǇŀǘƘύΥ π ¢Ƙƛǎ ǾŀǊƛŀōƭŜ ǿŀǎ ǳǎŜŘ ǘƻ 

ƳŜŀǎǳǊŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ǘŀǎƪΤ Ƙƻǿ Ƴŀƴȅ ŜǊǊƻǊ ǇŀǊǘƛŎƛǇŀƴǘǎ ƘŀǾŜ ŘƻƴŜ ǿƘƛƭŜ 

ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƎƛǾŜƴ ǘŀǎƪ ƻƴ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜΦ ¢ǿƻ ǘȅǇŜǎ ƻŦ ŜǊǊƻǊǎ ǿŜǊŜ 

ŎƻǳƴǘŜŘΤ {ƭƛǇǎ όǳƴƛƴǘŜƴŘŜŘ ŀŎǘƛƻƴǎ ǇŀǊǘƛŎƛǇŀƴǘ ƳŀƪŜǎ ǿƘŜƴ ǘǊȅƛƴƎ ǘƻ Řƻ 

ǎƻƳŜǘƘƛƴƎ ƻƴ ǇǊƻǘƻǘȅǇŜ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ Ǝƻŀƭ ƛǎ ŎƻǊǊŜŎǘύΣ ŀƴŘ ƳƛǎǘŀƪŜǎ όǿƘŜƴ 

ǘƘŜ Ǝƻŀƭ ƛǎ ƳƛǎǘŀƪŜύ όŜΦƎΦ ƴǳƳōŜǊ ƻŦ ŜǊǊƻǊǎύ 

¶ ¦ǎŜǊ ǎŀǘƛǎŦŀŎǘƛƻƴΥ ¢Ƙƛǎ ǾŀǊƛŀōƭŜ ǿŀǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ǇŀǊǘƛŎƛǇŀƴǘ 

ƻǇƛƴƛƻƴκǇǊŜŦŜǊŜƴŎŜ ǘƻ ǳǎŜ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ 

ŜȄǇŜǊƛƳŜƴǘ ŀƴŘ ŘŜǎƛƎƴ ǳǎƛƴƎ ŀ ǇƻǎǘπŜȄǇŜǊƛƳŜƴǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜ όŜΦƎΦ ǊŀǘƛƴƎ 

ŦǊƻƳ мπрύΦ 

The dependent variables were measured with four different prototype websites in this study. 

While measuring dependent variables, there was a scenario like; different total task 

completion time and total error but they may be related to each other (Lazar et al., 2017). For 

e.g. participant can finish a task in less time with many errors whereas participant might finish 

the task in more time but with fewer errors. So, these conditions will take care during the data 

analysis. 

 

3.4 wŜǎŜŀǊŎƘ 5ŜǎƛƎƴ 

As per the study of (Lazar et al., 2017), the experimental design has been widely used in 

human-computer interaction (HCI) to develop, evaluate and modify different design solutions, 

task models, and answer the serious issues found in technology due to which technology are 

still not accessible and user friendly. For instance, this study focuses on usability and 
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accessibility barriers found in infinite scrolling and try to evaluate different scrolling 

techniques which would be an appropriate technique to use in websites. 

Well-designed experiment can reveal important findings related to the study area. (Cooper et 

al., 2006; Rosenthal & Rosnow, 1991) specified the research design method into three groups: 

True experiment, quasi-experiment, and non-experiment. Among them, a true experiment 

design has been chosen in this study with the following characteristics: 

¶ ǎƛȄ ǘŜǎǘŀōƭŜ ǊŜǎŜŀǊŎƘ ƘȅǇƻǘƘŜǎŜǎ ƘŀǾŜ ōŜŜƴ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅΦ 

¶ CƻǳǊ ŜȄǇŜǊƛƳŜƴǘŀƭ ǇǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜǎ όōŀǎŜŘ ƻƴ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜύ ƘŀǾŜ ōŜŜƴ 

ŘŜǾŜƭƻǇŜŘ ŦƻǊ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘΦ 

¶ 5ŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜǎ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ǘƘǊƻǳƎƘ ǉǳŀƴǘƛǘŀǘƛǾŜ ŀƴŀƭȅǎƛǎΦ 

¶ wŜǎǳƭǘǎ ǿŜǊŜ ŀƴŀƭȅȊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ǎƛƎƴƛŦƛŎŀƴǘ ǘŜǎǘ όhƴŜπǿŀȅ ǊŜǇŜŀǘŜŘ 

aŜŀǎǳǊŜ !bh±! ǘŜǎǘύΦ 

¶ ¢ƘŜǊŜ ǿŀǎ ƴƻ ōƛŀǎ ƛƴ ōŜǘǿŜŜƴ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƛƭŜ ŎƻƴŘǳŎǘƛƴƎ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘΦ 

¶ 9ȄǇŜǊƛƳŜƴǘŜǊ ŀǎǎƛƎƴŜŘ ŦƻǳǊ ŘƛŦŦŜǊŜƴǘ ǘŀǎƪ ƎǊƻǳǇ ό!Σ .Σ /Σ ŀƴŘ 5ύ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜ ǊŜŎǊǳƛǘŜŘ 

ǇŀǊǘƛŎƛǇŀƴǘ ǳǎƛƴƎ ǊŀƴŘƻƳƛȊŀǘƛƻƴΦ 

A flow chart of true experiment (Lazar et al., 2017) is presented below, to understand how it 

works in current study. 

 

Figure 3.4-1 True Experiment design 
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3.4.1 ²ƛǘƘƛƴ {ǳōƧŜŎǘ 5ŜǎƛƎƴ 

One of the major challenges in human-computer interaction study is to collect appropriate 

participants regarding the research study. For example, in this thesis, the goal is to suggest an 

appropriate scrolling technique to use in a website in the context of universal design and 

including a large number of participants related to impairment is quite difficult task to 

accomplished. With the planning of the study, each of the participants is going to perform 

different tasks on each of four designed prototype websites, therefore, a within-subject 

design approach is selected. There are several advantages of choosing this design with 

reference to the area of study and experiment conditions (Lazar et al., 2017; Shuttleworth, 

2009). 

¶ Lǘ ƻƴƭȅ ǊŜǉǳƛǊŜǎ ŦŜǿŜǊ ǇŀǊǘƛŎƛǇŀƴǘǎ ǘƻ ƳŀƪŜ ǘƘŜ ǇǊƻŎŜǎǎ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ŀƴŘ ƭŜǎǎ ǊŜǎƻǳǊŎŜ 

ƘŜŀǾȅΦ 

¶ Lǘ ŀƭƭƻǿǎ ǘƻ ƳƻƴƛǘƻǊ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǇŀǊǘƛŎƛǇŀƴǘ ƳǳŎƘ ƳƻǊŜ Ŝŀǎƛƭȅ ŀƴŘ 

ƭƻǿŜǊ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ŘƛŦŦŜǊŜƴŎŜǎ ǎƪŜǿƛƴƎ ǘƘŜ ǊŜǎǳƭǘΦ 

¶ Lǘ ƎƛǾŜǎ ŀǎ Ƴŀƴȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀǎ ǘƘŜǊŜ ŀǊŜ ŜȄǇŜǊƛƳŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ŜŀŎƘ ǇŀǊǘƛŎƛǇŀƴǘΤ 

ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǎǳōƧŜŎǘǎ ŀŎǘ ŀǎ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƻǿƴ ŎƻƴǘǊƻƭ ǇǊƻǾƛŘŜǎ ŀ ǿŀȅ ƻŦ ǊŜŘǳŎƛƴƎ ŜǊǊƻǊ 

ŦǊƻƳ ƛƴŘƛǾƛŘǳŀƭǎΦ 

 
Figure 3.4-2 Within-subject design 
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With Noticeable advantages of within-subject design, there are some limitations within this 

design. According to the (Campbell & Stanley, 2015; Lazar et al., 2017) ,the biggest problem 

is the possible impact in learning effects. They added, since participants complete the same 

type of tasks under multiple experiment conditions, they are very likely to learn from 

experience and perform better in completing tasks. To minimize this limitation, 

randomization(Campbell & Stanley, 2015) is used in this study, due to which experiment 

conditions are randomly assigned to participants. Another possible problem fatigue, where 

participants have to complete each task in multiple sets of experimental conditions. The 

time to complete may be quite long and the participant may get tired or bored during the 

experiment. To overcome this issue, total average time is informed before the start of the 

experiment and participants are allowed to take a break (level of fatigue) after completion of 

each experiment condition during the experiment process. 

The purpose of using randomization (Campbell & Stanley, 2015) in experimental design is 

equating experimental conditions and control group(within-subject group) and produce a 

design with great precision. Total of 16 participants was randomized into four different 

prototype websites and four task groups. There was total of four experiment session, where 

each participant had completed one task group in one prototype website with scrolling 

technique. For example, the participant had completed task group A in prototype website with 

normal scrolling, task group B with Infinite scrolling and task group C with infinite load more 

scrolling and task group D with infinite pagination scrolling. (please have a look on appendix 

B-Randomization for more details). 

 

3.4.2 CŀŎǘƻǊƛŀƭ ŘŜǎƛƎƴ ŎƻƴŎŜǇǘ 

The experiment was designed in a way that independent variable (prototype website) were 

evaluated by using two different task groups ōŀǎŜŘ ƻƴ ǳǎŜǊΩǎ ŀŎǘƛǾƛǘƛŜǎΤ time-killing activities 

with serendipitous discovery tasks and goal-driven finding activities tasks. As research study 

aimed to investigate Loranger (2014) statement ΨƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ not for every websiteΩ, it 

was really important to see the behavior of those two activities tasks on each of 

experimental prototype (including infinite scrolling technique website). A widely used 

factorial design was overviewed in the experiment to get a more accurate result. According 
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to (Lazar et al., 2017), the factorial design allows the researcher to investigate the impact of 

all independent variable as well as the interaction effect between multiple variables. 

Total eight experiment treatments(conditions) was designed based on the type of task and 

the number of prototype websites. In that way, each participant had performed each task 

group (contains serendipitous discovery and goal driven tasks) on each prototype. For 

example, Participant 1 had completed an experiment by performing task group A (a 

combination of serendipitous and goal driven tasks) in Normal scrolling website, infinite 

scrolling website, infinite load more website and infinite pagination scrolling website. 

 

¢ŀōƭŜ оΦпπм ŦŀŎǘƻǊƛŀƭ ŘŜǎƛƎƴ ƻŦ ƛƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ 

Task Type Prototype 
website 1 

Prototype 
website 2 

Prototype 
website 3 

Prototype website 
4 

Serendipitous 
discovery 
tasks 

Normal scrolling 
website 

Infinite scrolling 
website 

Infinite load more 
scrolling website  

Infinite pagination 
scrolling website 

Goal-driven 
finding tasks 

Normal scrolling 
website 

Infinite scrolling 
website 

Infinite load more 
scrolling website 

Infinite pagination 
scrolling website 
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4. tǊƻǘƻǘȅǇŜ 5ŜǾŜƭƻǇƳŜƴǘ 

According to Preece et al. (2015), the prototype is a design that allows users to interact and 

explore its characters and suitability. They added prototype can be a paper-based outline of 

the display, ready-made components, an electronic pictures, mockups and complex piece of 

software or hardware. The best prototype always poses in the simplest and efficient way, 

makes the possibilities and limitations of design idea visible and measurable (Lim et al., 2008). 

With the help of proper research questions, hypothesis, and research method selection; the 

time has come to develop a prototype to identify the cause of the issue and potential 

evaluation of raised issues. 

In this thesis, at the beginning a paper-based architect was designed and later that paper 

design was converted into the website using different web technologies; PHP programming, 

JavaScript, HTML, CSS, and WordPress Content management system, and MYSQL databases. 

In total, four prototype websites were developed, all the websites consist of the same content, 

design, and layout but different on scrolling techniques. Structure of the prototype website is 

divided into two different pages. First page of website ƛǎ ΨIƻƳŜΩ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ƴǳƳōŜǊ ƻŦ ōƭƻƎǎ 

ƻǊ ƴŜǿǎ ŦŜŜŘǎ ŀƴŘ ǎŜŎƻƴŘ ǇŀƎŜ ΨǎƘƻǇΩ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ Ŝ-commerce contents like, products, 

electronic gadgets and online goods. 

 

4.1 tǊƻǘƻǘȅǇŜ 5ŜǎƛƎƴ tǊƻŎŜŘǳǊŜ 

This study is thoroughly focused on the investigation of the infinite scrolling issues and 

possible enhancements. As described above, the aim of the study is to identify appropriate 

scrolling techniques to use in the website in the context of universal design by analyzing the 

barrier or issues of infinite scrolling in the previous study.  

The main purpose of the study is to develop a prototype website that can be more user-

friendly and accessible to everyone including elderly and impaired people. With the 

consideration of usability and accessibility, user-centered design has been chosen to develop 

an experimental prototype. Seven principles of universal design (NDA, 2014) and web content 

accessibility guidelines(W3C®, 2008) have been applied while designing the website so that 

more usable and accessible prototype website could be expected for the experiment. 
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Following steps of the user-center design procedure were used to develop a prototype(Abras 

et al., 2004; C. Lewis & Rieman, 1993; Petrie & Bevan, 2009). 

¶ ¦ƴŘŜǊǎǘŀƴŘ ǳǎŜǊ ǘȅǇŜΣ ǘŀǎƪ ǘȅǇŜ ŀƴŘ ŎƻƴǘŜȄǘ π!ǎ ǎǘǳŘȅ ǘƘƻǊƻǳƎƘƭȅ ǘǊȅ ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ 

ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ǎŎǊƻƭƭƛƴƎ ƛƴ ǿŜōǎƛǘŜǎ ŦƻǊ ǘƛƳŜ ƪƛƭƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘ ǎŜǊŜƴŘƛǇƛǘƻǳǎ ǘŀǎƪ 

ŀƴŘ ƎƻŀƭπŘǊƛǾŜƴ ŦƛƴŘƛƴƎ ǘŀǎƪǎΦ {ƻΣ ōƻǘƘ ǘŀǎƪǎ ŀǊŜ ǊŜƭŀǘŜŘ ǘƻ ŦƛƴŘƛƴƎ ŀƴŘ 

ŜȄǇƭƻǊŀǘƛƻƴκŘƛǎŎƻǾŜǊȅΦ ¦ǎŜǊ ŎƻǳƭŘ ōŜ ŀƴȅƻƴŜΣ Ŏŀƴ ǳǎŜ ǿŜōǎƛǘŜǎ ǘƻ ŦƛƴŘ ƻǊ ŜȄǇƭƻǊŜ ǿŜō 

ŎƻƴǘŜƴǘ ƛƴ ǘƘŜƛǊ ƻǿƴ ǿŀȅΦ 

¶ {ƪŜǘŎƘ ǘƘŜ ŘŜǎƛƎƴ π!ŦǘŜǊ ǎǘǳŘȅ ƻŦ ŘƛŦŦŜǊŜƴǘ ǇƻǇǳƭŀǊ ǿŜōǎƛǘŜǎΣ ƛǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ 

ƴŜǿǎκōƭƻƎ ǇŀƎŜ ŀƴŘ ŜπŎƻƳƳŜǊŎŜ ǇŀƎŜ ŀǊŜ ƘƛƎƘƭȅ ǾƛǎƛǘŜŘ ōȅ ŘƛŦŦŜǊŜƴǘ ƛƴǘŜǊƴŜǘ ǳǎŜǊǎΦ 

{ƻΣ ǿƛǘƘ ǘƘŜ ǇƻǇǳƭŀǊƛǘȅ ƻŦ ǿŜōǇŀƎŜǎ ƛƴ ƛƴǘŜǊƴŜǘ ŀƴŘ ŎƻƴŎŜǊƴ ǿƛǘƘ ŎǳǊǊŜƴǘ ǊŜǎŜŀǊŎƘΣ 

ƴŜǿǎ ŀƴŘ ŜπŎƻƳƳŜǊŎŜ ǿŜōǇŀƎŜ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǿŜǊŜ ŎƘƻǎŜƴ ǘƻ 

ōŜ ŘŜǎƛƎƴŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ όǇƭŜŀǎŜ ǎŜŜ ŦƛƎǳǊŜ пΦм ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǇǊƻǘƻǘȅǇŜύ 

¶ 5ŜǾŜƭƻǇ ǇǊƻǘƻǘȅǇŜΥ !ŦǘŜǊ ǇŀǇŜǊ ǎƪŜǘŎƘ ŘŜǎƛƎƴΣ ŦƻǳǊ ǇǊƻǘƻǘȅǇŜǎ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ƛƴ 

²ƻǊŘtǊŜǎǎ рΦл ŦǊŀƳŜǿƻǊƪ ǳǎƛƴƎ ŘƛŦŦŜǊŜƴǘ ǎƻŦǘǿŀǊŜ ǘƻƻƭ ŀǘǘǊƛōǳǘŜǎΦ 

¶ 9ǾŀƭǳŀǘƛƻƴκǘŜǎǘƛƴƎ ƻŦ ǘƘŜ ǇǊƻǘƻǘȅǇŜΥ 5ŜǾŜƭƻǇŜŘ ǇǊƻǘƻǘȅǇŜ ǿƻƴΩǘ ōŜ ǇŜǊŦŜŎǘ ǳƴǘƛƭ ƛǘ 

ƎŜǘǎ ŜǾŀƭǳŀǘŜŘΦ {ƻŦǘǿŀǊŜ ǘŜǎǘŜǊ όǳǎŀōƛƭƛǘȅ ǘŜǎǘŜǊύ ŀƴŘ ŀǳǘƻƳŀǘƛŎ ŜǾŀƭǳŀǘƛƻƴ 

ǘƻƻƭόǎƻǊ{ƛǘŜύ ǿŜǊŜ ǳǎŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ŘŜǾŜƭƻǇŜŘ ŦƻǳǊ ǇǊƻǘƻǘȅǇŜǎΦ 

¶ LƴǘŜƎǊŀǘƛƻƴ ŀƴŘ Ŧƛƴŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΥ !ƭƭ ǘƘŜ ƛǎǎǳŜǎ ŦƻǳƴŘ ŀŦǘŜǊ ŜǾŀƭǳŀǘƛƻƴ ǿŜǊŜ 

ǊŜǎƻƭǾŜŘ ŀƴŘ ƛƴǘŜƎǊŀǘŜŘ ǘƻ ŘŜǾŜƭƻǇ ŀ Ŧƛƴŀƭ ǇǊƻǘƻǘȅǇŜ ŦƻǊ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘΦ 

 

Figure 4.1-1Structure of prototype (paper Sketch) 
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4.1.1 ¢ŜŎƘƴƻƭƻƎȅ ǳǎŜŘ 

This section includes the hardware and software program used for prototype development. 

MacBookPro13 with Intel Core i5 Processor, Speed 2 GHz, and RAM 8 GB laptop was used to 

develop an experimental prototype. Developed prototype was copied to HP laptop equipped 

with Windows OS, having 8GB RAM, I3 processor which was also used in experiments. The 

reason for using two different operating systems for the experiment was to remove the 

potential bias in device compatibility. 

To design the prototype website following software tools were used,  

¶ HTML 

¶ CSS 

¶ WordPress 5.0 (content Management Tool) 

¶ JavaScript 

¶ Angular JS 

¶ JQuery Plugin 

¶ MYSQL database 

 

4.2 {ŎǊƻƭƭƛƴƎ ¢ŜŎƘƴƛǉǳŜǎ ¦ǎŜŘ ƛƴ tǊƻǘƻǘȅǇŜ 

The central part of the research study is based on evaluation of the scrolling technique used 

on websites. Similarly, different four techniques of scrolling were designed on four different 

websites. The idea of designing four scrolling techniques prototype websites based on normal 

scrolling and infinite scrolling came after the thorough study from previous research 

conducted in this scrolling techniques and further enhancement has given to make it more 

accessible and user-friendly. Those prototypes later evaluated using different tasks designed 

ōŀǎŜŘ ƻƴ ǳǎŜǊΩǎ ŀŎǘƛǾƛǘƛŜǎΦ The most important reason is to investigate the issues described in 

the Nielsen Norman Group, ΨǿƘȅ ƛƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ƛǎ ƴƻǘ ŦƻǊ ŜǾŜǊȅ ǿŜōǎƛǘŜΩ ōȅ (Loranger, 2014). 

The scrolling technique used in the prototype website are explained below. 

 

4.2.1 bƻǊƳŀƭ {ŎǊƻƭƭƛƴƎ ¢ŜŎƘƴƛǉǳŜ 

Normal scrolling is just an action of moving content like images, text (information), link, etc. 

displayed on the screen. Normal scrolling designed on the first prototype website was only in 



 

 он 

vertical order because people hate horizontal scrolling and always comment negativity when 

they encounter it (Jakob Nielsen, 2005). According to the problem statement and possible 

enhancement in scrolling, normal scrolling is designed with default pagination and was 

evaluated in an experiment. 

To design Normal scrolling technique, following JavaScript and PHP(WordPress) was used 

during development phase and can be compatible for every browser. 

Normal Scrolling 

 // Using javascript method to add Normal page scroll 

 // number 800 denotes the number of milliseconds it takes to scroll to the specified area 

$('html, body').animate({ 

scrollTop: $(hash).offset().top 

}, 800, function(){ 

 

Pagination 

?php if ( have_posts() ) : ?> 

<?php while ( have_posts() ) : the_post();  ?> 

<?php endwhile; ?> 

<!-- Add the pagination functions here. --> 

<div class="nav-previous alignleft"><?php previous_posts_link( 'previous' ); ?></div> 

<div class="nav-next alignright"><?php next_posts_link( 'Next' ); ?></div> 

<?php else : ?> 

<?php endif; ?> 

 

4.2.2 LƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ¢ŜŎƘƴƛǉǳŜ 

Infinite scrolling is a web design technique where contents are automatically loaded in a 

single page and allows people to scroll continuously to feel like there is no end in a 

page(Ahuvia, 2013). User cannot find footer content when infinite scrolling is used in 

websites and did not get their previous position when they go and back from another page. 

Infinite scrolling technique was designed on second prototype website using following 

JavaScript code, which allows people to scroll constantly until the page content is finish. 
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Infinite Scrolling 

// init Infinite Scrolling 

$('.article-feed').infiniteScroll({ 

  path: '.pagination__next', 

  append: '.article', 

  status: '.scroller-status', 

  hideNav: '.pagination', 

}); 

 

4.2.3 LƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ǿƛǘƘ Ψ[ƻŀŘ aƻǊŜΩ .ǳǘǘƻƴ ¢ŜŎƘƴƛǉǳŜ 

In this technique, user can feel the same infinite scrolling effect, but it comes with the Ψ[ƻŀŘ 

ƳƻǊŜΩ ōǳǘǘƻƴ ŀǘ ǘƘŜ ŜƴŘΦ ¢ƘŜ ǊŜŀǎƻƴ ǘƻ ǳǎŜ ΨƭƻŀŘ ƳƻǊŜΩ ōǳǘǘƻƴ ǿŀǎΣ ƛǘ ŀƭƭƻǿǎ ǳǎŜǊ ǘƻ ƎŜt 

their position somehow better than infinite scrolling and they can control page when they 

want. This Load more button links with page id so that people can see their page number in 

the value in URL position, but it does not resolve the issue of getting own position when they 

go and back from other pages. Load more infinite scrolling designed with the following 

source code in JavaScript. 

Load more button 

// init Infinite Scrolling 

$('.article-feed').infiniteScroll({ 

  path: '.pagination__next', 

  append: '.post', 

 button: '.view-more-button', 

  // using button, disable loading on scroll  

scrollThreshold: false, 

  status: '.page-load-status', 

}); 

 

4.2.4 LƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ǿƛǘƘ ΨǇŀƎƛƴŀǘƛƻƴΩ ǘŜŎƘƴƛǉǳŜ 

In this technique, user can feel the same infinite scrolling effect, but it comes with the 

ΨtŀƎƛƴŀǘƛƻƴΩ ōǳǘǘƻƴ ŀǘ ǘƘŜ ŜƴŘΦ ¢ƘŜ ǊŜŀǎƻƴ ǘƻ ǳǎŜ ΨǇŀƎƛƴŀǘƛƻƴΩ ōǳǘǘƻƴ ǿŀǎΣ ƛǘ ŀƭƭƻǿǎ ǳǎŜǊ ǘƻ 
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get their position better than infinite scrolling and user can use this pagination feature like 

as to go and back to the next pages. This scrolling technique was said one of the improved 

enhancements for infinite scrolling technique by the previous researchers and was 

measured through the true experiment to identify the efficiency of this technique. There 

were some tweaks while combing infinite scrolling and pagination functionality with the 

following code. 

Infinite Scrolling with pagination 

?php if ( have_posts() ) : ?> 

<?php while ( have_posts() ) : the_post();  ?> 

<?php endwhile; ?> 

<!-- Add the pagination functions here. --> 

<div class="nav-previous alignleft"><?php previous_posts_link( 'previous' ); ?></div> 

<div class="nav-next alignright"><?php next_posts_link( 'Next' ); ?></div> 

<?php else : ?> 

<p><?php _e('Sorry, no posts matched your criteria.'); ?></p> 

<?php endif; ?> 

 

 

4.3 tǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜ м 

First prototype designed in this research experiment was Normal scrolling technique 

website. As mentioned above, every prototype has same content, design and layout but 

scrolling technique is different. Prototype website 1 was ΨNormal scrollΩ designed with home 

and Shop page. Home page has blogs contents, news feed and tasks related to serendipitous 

discovery and goal-driven finding activities information which can be explored during 

experiment. Similarly, Shop page has E-commerce contents, like products, electronic gadgets 

and online goods. Categorized sort/ filter, and search button at the top of page, all features 

are disabled in this prototype website. Because tasks are designed neither to use 

filtering/sorting nor search functionality. Prototype website 1 has normal scrolling technique 

ŀƴŘ ǇŀƎƛƴŀǘƛƻƴ ŀǘ ǘƘŜ ōƻǘǘƻƳΦ DƭƛƳǇǎŜǎ ƻŦ ΨbƻǊƳŀƭ ǎŎǊƻƭƭΩ with their webpages can be seen 
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below:

 

Figure 4.3-1: Prototype website 1 'Normal Scrolling website' 

 

4.4 tǊƻǘƻǘȅǇŜ ²ŜōǎƛǘŜ н 

Second prototype designed in this research experiment was Infinite scrolling technique 

website. With the experiment purpose, every prototype has same content, design and 

layout but scrolling technique is different. Prototype website 2 was ΨInfinite scrollΩ designed 

with home and Shop page. Home page has blogs contents, news feed and tasks related to 

serendipitous discovery and goal-driven finding activities information which can be explored 

during experiment. Similarly, Shop page has E-commerce contents, like products, electronic 

gadgets and online goods. Categorized sort/ filter, and search button at the top of page, all 

features are disabled in this prototype website. Because tasks are designed neither to use 

filtering/sorting nor search functionality. Prototype website 2 is designed with Infinite 

scrolling technique. Glimpse ƻŦ ΨInfinite scrollΩ with their webpages can be seen below: 
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Figure 4.4-1 ΥtǊƻǘƻǘȅǇŜ ǿŜōǎƛǘŜ н ϥLƴŦƛƴƛǘŜ {ŎǊƻƭƭƛƴƎ ǿŜōǎƛǘŜΩ 

 

4.5 tǊƻǘƻǘȅǇŜ ²ŜōǎƛǘŜ о 

Third prototype designed in this research experiment was infinite scrolling with load more 

button. With the experiment purpose, every prototype has same content, design and layout 

but scrolling technique is different. Prototype website 3 was ΨLƴŦƛƴƛǘŜ ǎŎǊƻƭƭ [ƻŀŘ ƳƻǊŜΩ 

designed with home and Shop page. Home page has blogs contents, news feed and tasks 

related to serendipitous discovery and goal-driven finding activities information which can 

be explored during experiment. Similarly, Shop page has E-commerce contents, like 

products, electronic gadgets and online goods. Categorized sort/ filter, and search button at 

the top of page, all features are disabled in this prototype website. Because tasks are 

designed neither to use filtering/sorting nor search functionality. Prototype website 2 is 
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designed with Infinite scrolling technique ŀƴŘ Ψ[ƻŀŘƳƻǊŜΩ ōǳǘǘƻƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇŀƎŜ. 

Glimpse of ΨLƴŦƛƴƛǘŜ ǎŎǊƻƭƭ [ƻŀŘ ƳƻǊŜΩ with their webpages can be seen below: 

 

Figure 4.5-1 : Prototype 3 'Infinite Scrolling Load More websiǘŜΩ 

 

4.6 tǊƻǘƻǘȅǇŜ ²ŜōǎƛǘŜ п 

Fourth prototype designed in this research experiment was infinite scrolling with pagination 

button. With the experiment purpose, every prototype has same content, design and layout 

but scrolling technique is different. Prototype website 4 was ΨLƴŦƛƴƛǘŜ ǎŎǊƻƭƭ ǇŀƎƛƴŀǘƛƻƴΩ 

designed with home and Shop page. Home page has blogs contents, news feed and tasks 

related to serendipitous discovery and goal-driven finding activities information which can 

be explored during experiment. Similarly, Shop page has E-commerce contents, like 

products, electronic gadgets and online goods. Categorized sort/ filter, and search button at 

the top of page, all features are disabled in this prototype website. Because tasks are 
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designed neither to use filtering/sorting nor search functionality. Prototype website 2 is 

ŘŜǎƛƎƴŜŘ ǿƛǘƘ LƴŦƛƴƛǘŜ ǎŎǊƻƭƭƛƴƎ ǘŜŎƘƴƛǉǳŜ ŀƴŘ Ψ[ƻŀŘƳƻǊŜΩ ōǳǘǘƻƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇŀƎŜΦ 

DƭƛƳǇǎŜ ƻŦ ΨLƴŦƛƴƛǘŜ ǎŎǊƻƭƭ [ƻŀŘ ƳƻǊŜΩ ǿƛǘƘ ǘƘŜƛǊ ǿŜōǇŀƎŜǎ Ŏŀƴ ōŜ ǎŜŜƴ ōŜƭƻǿΥ 

 
Figure 4.6-1 : Prototype 4 'Infinite Scrolling pagination ǿŜōǎƛǘŜΩ 

 
 

4.7 tǊƻǘƻǘȅǇŜǎ 9Ǿŀƭǳŀǘƛƻƴ 

It is important to make sure that the system or prototype used in any experiment are 

evaluated and every function are working properly. As mentioned earlier, all the prototype 

websites have been designed using seven principles of universal design (NDA, 2014) and web 

content accessibility guidelines (W3C®, 2008) with the aim to make scrolling techniques are 

more accessible and user-friendly. An Automated testing tool, as well as some manual testing, 

were used to evaluate the prototype websites. 


























































































































































































