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Systems Thinking Contlnuum

Figure 2 presents the key components from Table 2 arranged as a continuum of
systems thinking knowledge and sklills,

Figure 2: Systems Thinking Continuum
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Indicators of Achievement A person thinking at this level should be
able to:
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Systems Thinking Levels
sl il ol g

- List of systems parts

- Connections represented in

words or diagrams

- Description of how the parts of the system make up
the whole

- Description of how the whole breaks down into parts

- Description of properties the system has that the
compenents alone do not
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- Identify parts of a system

- Identify causal connections among parts

- Recognize that parts make up the whole system

- Recognize that the system is made up of the parts and their
connections

- Recognize emergent properties of the system
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Recognizing Interconnections
Al el Y e

- Representation of causality and loops in words or
diagrams

- Diagram indicating polarity
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- Recognize chains of causal links
- Identify closed loops

- Describe polarity of a link

- Determine the polarity of a loop
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Identifying Feedback
Gaal ol 3 agaay

- Representation of a problematic trend in words or
graphs

- Description of how problematic behavior arises from
interactions among system components

- Description or representation of what will happen
when one piece of the system changes

- Description of how the causal structure is generating a
given Behavior

- Representation in words or

h of how polant

- Describe problems in terms of behavior over time

- Understand that behavior is a function of structure

- Explain the behavior of a particular causal relationship or feedback
loop

- Explain the behavior of linked feedback loops

- Explain the effect of delays

- Infer basic structure from Behavior
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Understanding Dynamic Behavior
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affects the behavior of systems
- Representation in words or graph of the dynamic
nature of systems
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- Ability to move from a causal diagram to one that
differentiates between the different types of variables

- Table of system variables by type

- Description of how and why the variables are different

- Calculation of changing stock based on the flows

- Types of variables with units
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- Classify parts of the system according to their functions
- Distinguish accumulations from rates

- Distinguish material from information flows

- Identify units of measure for variables and flows
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Differentiating types of variables and
flows

il y el paid Lt s

- Representation or description of the expected effect of
an action on a given problem

- Justification of why a given action is expected to solve
a problem

- Paper and pencil simulation of a dynamic system
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- Use a conceptual model of system structure to suggest potential
solutions to a problem
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Using conceptual Models
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- Ability to move from a paper and pencil simulation to
a computer simulation

- Creation of model equations

- Simulation model

- Running the model

- Compare model output to observed behavior
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- Represent relationships between variables in mathematical terms
- Build a funeticning model

- Operate the model

- Validate the model
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Creating simulation models

- List of policy levers

- Description of expecied output for given change

- Comparison of model output from different hypothesis
tests

- Policy design

- Description of decisions made based on model cutput.

- Recommended policies for the real world based on
model output.
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- Identify places to intervene within the sysiem

- Hypothesize the effect of

changes

- Use model to test the effect of changes

- Interpret model cutput with respect to problem

- Design policies based on model Analysis

Zigai plasil =7 Syl 8l o T Al e 0 ST yyes -

Cloabis pranci=0 |, ULETN diha & 3 gl o2 ey — ¢ il 85 asy
gims i e 355 f s

Testing policies
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Designing and testing an achievement test in the light of Systems
Thinking levels as an alternative framework to Bloom's Taxonomy
Dr. Mohamed Abdel-Latif Ahmed
Assistant Professor of Educational Psychology
Aswan Faculty of Education, South Valley University

Systems Thinking proponents see that educational reform can be best
achieved through using this type of thinking, espectally if it is used as an
alternative framework to Bloom's taxonomy. The latter approach is an
outdated one now, as it was established in 1956, Hence, it is no longer able to
deal with the twenty-first century educational challenges. This paper
examines M. Hopper and K. Stave (2008) Systems Thinking levels model
and recommends it as an alternative framework to Bloom's Taxonomy. In this
respect, the researcher investigates how the process of developing Systems
Thinking skills can help various learners to cope with upcoming future
problems. If this occurs, it will be a great educational investment.

Study Sample: the pilot sample of this study consists of seventy first-year
General Secondary School students (Aswan Governorate). The main sample
consists of a hundred and forty students: seventy-five males and sixty-five
females.

Study Hypotheses:

First Hypothesis: Students achievement scores are arranged in a
descending order based on the hierarchy levels of M. Hopper and K. Stave
(2008) Systems Thinking model.

Second Hypothesis: There is a correlation between the students scores
related to Systems Thinking levels and their school achievement.

Third Hypothesis: There are statistically significant differences between
the scores of male students and those of female students.

Study Results: In this study, five hierarchy levels are achieved out of the
six levels proposed in the Systems Thinking model. At the top of the
hierarchy levels comes the level of ‘Understanding Dynamic Behavior,
whereas this level is number three in the original model. As for the second
hypothesis, there is a statistically significant correlation between the Students’
Preparatory Certificate scores and their achievement test scores. This is also
applicable to Feedback level and Variables Identification level. Taking the
third hypothesis into account, it becomes clear that there are statistically
significant differences between males and females. The scores of male
students are higher than those of females in relation to Feedback level:
whereas other levels of the proposed model do not show significant
differences in relation to gender.
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