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Background & purpose 

Rina Cohen‟s (1988) study sought to formatively evaluate the pre-Logo 

environments called Microworlds.  The purpose of Logo, a programming language, was 

to teach children math-related concepts in an enjoyable, interactive way.  Focused on a 

turtle graphic and designed around inputted programming lines and equations, users 

could steer the cursor to make graphic designs.  However, Logo was determined to be too 

challenging for younger children, so Microworlds was designed to bridge the learning 

gap, intended to be used over the course of a full school year by grades 1 through 4.  

The study was carried out by Rina Cohen and her colleague Dr. Esther Geva 

(deemed “principal investigators”), as well as several research assistants.  Microworlds 

targets 6 - 9 year olds for their mathematical, spatial, programming skills, which is the 

bedrock for both learning and using Logo.  However, who this particular study was 

specifically intended for is not entirely clear.  Formatively evaluating Microworlds‟ goals 

and instructional materials was to lead to improvements of the program, based on various 

feedback and observation.  The learning outcomes of this study were part of a separate 

longitudinal study; they were not specifically addressed here. 

 

Method  

The subjects of this study were public schoolchildren from a lower-middle class 

district in a large metropolitan area of Ontario, Canada.  It is unclear how these subjects 

were obtained, but it was noted that Cohen worked for The Ontario Institute for Studies 

in Education, and so this study may have resulted from public necessity or some shared 

interest.  In the classrooms, Microworlds was analyzed on Apple IIe computers with a 

shared printer. 

After a theory-based prototype was created as Microworlds‟ design, teachers were 

then helpers in the program‟s development, both as advisory panel members and field 

testers.  Evaluation of the program was carried out through observations by teachers and 

researchers alike, interviews of both students and teachers, analyses of interactions with 

the computers, and the numerous meetings held by the researchers.  Through such 

extensive feedback, Microworlds was modified by the input of everyone involved in the 

project, as well as the programs roots in cognitive development theory. 
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Two full cycles of evaluation and development was determined to be the most 

effective method of carrying out formative evaluations, and so the researcher‟s field 

tested for two academic years, with perpetual development and testing of manuals and 

materials.  The first year involved four classes and lasted roughly seven months; in year 

two, three classes and six months.  The researchers allowed the schoolchildren 20-30 

minutes of exposure to Microworlds a day, 4-5 days per week.  Use of Microworlds 

involved both structured (deemed “challenges”) and free environments. 

The classes were visited every week or two by a researcher, up to three hours at a 

time, for the purpose of observing, receiving feedback, and analyzing the proper or 

improper use of Microworlds.  Teachers were interviewed biyearly to speak of their 

experiences.  Also, every month there was a two-hour meeting attended by a panel of the 

involved teachers, school board computer consultants, and experts on curriculum.  The 

purpose of these meetings was to discuss experiences, methods used, materials, issues, 

and improvements.  After these meetings was a 90-minute hands-on workshop to 

familiarize teachers with the software. 

 

Results 

Computer work was suggestively linked to educational areas such as math, 

language arts, environmental studies, and gym.  Microworlds was appropriately broken 

up into four somewhat corresponding sections.  The first two, Magic Room and The 

Count, were free-flowing introductions to the program using fixed, per-command 

movements and varying length movements, respectively.  The third microworld, Turtle 

Factory, involved a „repeat‟ function, which enabled users to duplicate whole strings of 

commands for fuller shapes and designs.  Peter Pan, the last microworld, introduced 

angles and began using a relative frame of reference (of the turtle cursor). 

First, in Magic Room, it was revealed that children used the turtle‟s fixed „steps‟ 

to measure lengths.  This was not immediately evident in the next microworld, when it 

was time to enter in a length, along with the direction.  However, once the confusion over 

this new computer prompt was explained by facilitators, the children seemed to grasp the 

concept.  It was also discovered that children weren‟t using the programs edges‟ rulers 

for the positioning of the cursor.  Additionally, in The Count, the turtle‟s start-point was 
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assumed to be below the shape being drawn, not on the left as the programmers had 

originally designed. 

It was determined the distance between the rulers and the cursor was far-off, and 

so the programmers added the function of a ruler at the start point for convenience.  By 

the second year, this feature wasn‟t used often.  The developers also changed shapes 

starting points to be below instead of left, and it apparently cleared up the confusion.  

Also, a new set of challenges was added.  In general, it was found that younger children 

enjoyed the freedom of the first two Microworlds, so the developers decided to allow 

broader criteria for what would be considered a “successful” shape duplication (one of 

the „challenges‟). 

Turtle Factory was found to be a difficult microworld to master.  In the second 

year, additional preparatory recommendations were implemented, such as procedure 

writing, to help in learning the REPEAT command.  They were considered successful, 

though the author admits additional necessary coaching.  In Peter Pan, the relative 

concepts were also hard for new students to grasp at first, and so new materials were 

developed to help explain, such as a clock and a protractor, which would help in 

explaining the turtle‟s ever-changing direction.  The clock specifically led to a full new 

microworld, Clockworld, with its own new function, intended to bridge the learning gap 

between grades 1-3 and grade 4.  Clockworld received good feedback at the end of the 

project from both teachers and board members, though there was little time left to 

exhaustively field test the microworld. 

Overall, the initial evaluation of Microworlds led to the development of additional 

Microworlds, utilities, and materials.  The author states that there was a new 

understanding of Microworlds‟ goals, especially the idea that Microworlds could possibly 

be used as a standalone program, not just in furtherance of children‟s preparatory learning 

for Logo.  Furthermore, Microworlds and its development process were found to be most 

useful with full teacher support, feedback, and eventual integration.  It should be 

clarified, however, exactly for whom this study was intended, and if any boundaries 

might apply to generalization. 
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Quality 

The researchers‟ formative evaluation methods seemed sound, using one-on-one 

interviews, small groups, and field testing, even if they were somewhat mashed together.  

In the report, however, there was a continual thread of vague and subjective wording, like 

Peter Pan assessment “good feedback”.  Also, the author claims this study led to 

“educationally sound computer environments that maximize learning outcomes”, but the 

topic of the “learning” is somewhat unclear; that is, math, Logo, or math for the purposes 

of learning Logo (I will address this point further in the Ethics/Politics section).  Other 

small hints of questionable research/reporting were the turtle‟s rulers not being used by 

students and the researchers‟ interpretation not including a general lack of interest or 

understanding of the feature, just as a problem of distance.  It showed their assumptions 

resulting in nothing being taken away from existing Microworlds features. 

I believe conclusions of this study were only somewhat warranted, due to the 

author‟s indistinct definitions and purposes; that is providing a loose premise, concluding 

with a loose conclusion.  I would have preferred to read any specific feedback from the 

supposed interviews of the children being studied, not just the researchers extracted 

observations.  What was clear, however, were the restrictions of time for further 

development, training, and exposure to Microworlds, as well as the technical constraints 

of hardware and software bound by Apple IIe‟s capabilities. 

To improve this study, I would first recommend a general rewrite, to include more 

detail about its exact purposes, and to better organize the report (too many jumbled 

sections).  It‟s also very clear that the author has done extensive research specifically on 

Logo in at least three other studies, and so I would change the “investigators” to exclude 

those looking to improve upon their own previous work, instead using more objective 

researchers. 

Most importantly, I would report more heavily on the introduction of these real 

mathematical concepts outside of or before jumping into the Microworlds evaluation.  If 

the purpose of this study, and thus, Microworlds, is to teach important educational areas 

and develop or strengthen skills, I would question the effectiveness of such “crash 

courses”.  For example, in Peter Pan, students had no knowledge of degrees before 

angling the cursor anything less than a full right angle.  It was only until the teacher 



MICROWORLDS 6 

provided after-the-fact education that students could understand what was unfolding 

before them.  I question the effectiveness of this Microworlds method, and the stability of 

the students‟ educations.  If this were the intention of the developers, why was there no 

indication of any type of computerized introduction to the topics before delving into each 

microworld? 

 

Ethics/politics 

The issue of confusing children in their education is an overpowering question 

mark.  At times, Microworlds seemed complicated and confounding, and I wonder if it‟s 

confusing children learning math skills with analogous hands-on programs.  There was 

no mention of parallel programs‟ effectiveness or even Logo‟s abilities, and so I might 

ask if the researchers‟ motivations are driven by education or the selling of (two) 

products.  Of course these can share common causes, but to what degree was the 

development of Microworlds specifically for educational purposes?  If only to a small 

degree, then why shroud the study with allusions to education, and not just direct it as 

precursory research for Logo alone? 

Another troubling issue was their designation of the closed, structured sections 

being labeled “challenges”.  This assumes free learning is not challenging or sufficient.  

However, free learning environments can be self-challenging, as any artist would argue.  

This bias gives the impression to children that the two are mutually exclusive and by 

choosing free learning, being creative and not necessarily have a preset goal in mind is 

only “play” or “wasted” time. 

Lastly, Cohen (1988) refers to a parallel longitudinal study on the learning from 

Microworlds but there is no discussion of its findings in this particular study.  All 

evaluation of Microworlds and Logo could be a bust in terms of effective learning, but 

the reader would have no idea.  One could reasonably suggest that this is why the 

research team “decided” Microworlds was effective as a standalone tool. 
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Perspective 

This study was heavily qualitative in nature, and relied mostly on the 

constructivist perspective.  The users were allowed to provide their own meanings to the 

researchers as to what Microworlds meant, through socially-constructed perspectives.  

Microworlds was developed and redeveloped as the subjects used it, as decision-makers 

met and discussed the program‟s issues, and as observers watched the interactions. 

There‟s no better evidence of constructivism than the researchers admitting root 

functions of Microworlds had to be readdressed, due to unforeseen usability and 

interpretations created by the children.  By engaging the community of individual 

classrooms in these worlds (literally and figuratively), the researchers could make sense 

of how Microworlds was being affected, and affecting others.
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