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ABSTRACT 

This research investigated the impact learning a visual programming language, Visual Basic, has on cognitive development, as 
measured by the Proposition Logic Test (PLT). It is part of a series of cognitive and programming investigations. Prior 
research has shown that object-oriented and procedural programming involved a high level of cognitive development. Prior 
research also indicated procedural programming has no impact on cognitive development. This study found cognitive 
development remained the same after a semester course in Visual Basic. The author concludes that a single college 
programming course, either procedural or visual, does not impact college age students' cognitive development. 
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1. INTRODUCTION 

1.1 Overview 
Should all students learn programming? Soloway ( 1993) 
says programming enables the learning of various subject 
areas and develops new ways of looking at the world. In 
1984, pre-high school programming was taught because 
higher cognitive skills would be impacted (Pea & Kurland, 
1984). Literature suggests that computer programming does 
enhance cognitive skills such as reasoning, problem solving, 
and logic thinking for high school and elementary school 
students (Bernardo & Morris, 1994; Palumbo & Reed, 1991; 
Seidman, 1989-90). And computer programming has been 
shown to support algebraic concepts (Hart, 1983). 

At the same time, literature has shown computer 
programming does not improve mathematical problem­
solving skills (Flores, 1985; McCoy, 1987; Platt, 1990). Nor 
does it impact elementary school children's cognition 
(Clements & Gullo, 1984). A belief that curriculum can 
impact cognitive development may be misleading. 

The weaknesses in these studies are a lack of focus with the 
cognitive development level of the students (Bernardo & 
Morris, 1994) and how cognitive development is different 
from cognitive skills. This research defines cognitive 
development as levels of abstract/concrete thinking in terms 
of Piaget's cognitive development theory. It indicates what 
"can" be learned. Skills are defined as methods/procedures 
learned. Skills indicate what "is" learned. Such learned skills 
can show the level of cognitive development a person is at. 
For example, FORTRAN programming can increase 
problem solving skills, yet subjects are already at the highest 
level of cognitive development (Choi & Repman, 1993). 

Research has shown computer programming relates to 
cognitive development and can improve cognitive skills 
(Bernardo & Morris, 1994; Cafolla, 1987; Evans & Suimkin, 
1989; Fletcher, 1984; Gibbons, 1995; lgnatuk, 1986; Little, 
1984; Palumbo & Reed, 1991; Seidman, 1989-90). The 
question is whether computer programming can enhance 
cognitive development; move from concrete thinking to 
abstract thinking or improve abstract thinking. Research has 
shown procedural programming courses do not improve 
cognitive development (lgnatuk, 1986; Mains, 1997; Owens 
& Seiler, 1996; Priebe, 1997). However, procedural 
programming deals with a high level of cognitive 
development. A theory by White & Sivitanides (2002) 
suggests visual programming deals with a lower level of 
cognitive development due to visual objects. Visual objects 
provide opportunities for concrete thinking. 

There has been no research dealing with the impact on the 
cognitive development of new programming languages, such 
as Visual Basic v6, that contain visual object concepts. This 
is the purpose of this paper; to investigate the impact 
learning a visual programming language, Visual Basic v6, 
has on cognitive development as measured by the 
Proposition Logic Test (PL T). A prior study has shown a 
relationship between the PL T and Visual Basic v6 (White & 
Ploeger, 2004). 

1.2 Importance of Study: 
Prior cognitive research in programming has been with 
procedural and object-oriented languages, such as Logo, 
Basic, Pascal, FORTRAN, C++, and Java. Since Visual 
programming uses visual objects on a screen, lower 
cognitive development might be advanced where procedural 
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