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Abstract

A main goal of the present study was to determine the effect of an
intervention that focuses on explicit teaching of metastrategic knowledge
(MSK) using microworlds on the cognitive ability of students who manifest
various levels of academic achievement (high and low) to control variables.
Zohar (2004) defines MSK as explicit knowledge about cognitive procedures
that include high order thinking strategies and skills, for instance: the ability
to categorize, the ability to determine and analyze causal relationships, the
ability to control variables, and so on.

MSK includes the ability to verbalize thinking patterns as well as the
conceptual structures that are employed while thinking. This knowledge
contains an awareness of the type of strategy that is used while thinking,
including knowledge pertaining to when, why and how it is appropriate to
use the strategy.

From the procedural point of view, controlling variables is a strategy for
conducting experiments in which one factor is changed while all the others
remain fixed. In addition, the strategy includes the ability to differentiate
between experiments in which variables are controlled and experiments in
which variables are not controlled, and the ability to make inferences from
controlled experiments and the inability to make inferences from non-
controlled experiments.

In order to examine the influence of explicit teaching, a
treatment/experimental framework was devised, employing a sample of 41
students who were categorized into two groups according to their academic
achievements in arithmetic, Hebrew and the sciences. The first group
consisted of students with high academic achievements (HA) and the second
of students with low academic achievements (LA). The HA and LA students
were categorized randomly into two groups: The treatment group: The
students in this group received explicit teaching regarding to controlling
variables.

The comparison group: the students in this group were taught about seed
germination. Accordingly, in order to track the changes in the students'
thinking, we used a microworld, namely, a simulation of a natural
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phenomenon that includes several variables that affect the outcome. The
microworld is described in a framework story which contains a problem that
has to be investigated. The principal aim of the microworld investigation is
the development of inductive scientific thinking.

In this study, the emphasis was placed on a combination of diverse methods
for analyzing data: a combination of qualitative and quantitative methods.
These findings indicate that the intervention program, was responsible for
enhancing the improvement in the strategic and meta-strategic abilities of the
students in the treatment group that received explicit teaching. The results of
the present study furnish proof that explicit teaching of MSK, which includes
providing opportunities individual guided experiments, is an effective means
of teaching thinking to LA students.

Keywords: metacognitive, metastrategic knowledge, controlling variables,
microworlds, high academic achievements, low academic achievements.
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