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Educational Psychology’s Past and Future Contributions to the Science of Assessment

Educational psychology contributed to the science of assessment by developing techniques
for assessing (a) types of knowledge and skills (i.e., learning outcomes) and (b) types of cognitive
processing during learning (i.e., learning processes).

First, cognitive testing has been a core component of educational psychology from its
inception, epitomized by Thorndike’s work on measurement of individual differences, which
included developing standardized tests of school achievement in subjects such as reading,
arithmetic, and handwriting; developing a standardized college admission test; being part of a
team that developed the first large-scale selection tests for the U.S. Army in World War I; and
being part of a team that professionalized psychological testing by founding the Psychological
Corporation in 1921 (Mayer, 2003). Thorndike (1918, p. 16) set the tone for psychological testing
with his famous quote: “Whatever exists at all exists in some amount.” When it comes to
cognitive testing, educational psychologists such as Thomdike (Mayer, 2003) and Binet (Wolf,
1973) offered a shift from viewing intellectual ability as a mental facto—which was the dominant
view the first half of the 20th century—to viewing intellectual ability as based on knowledge
acquisition. Bloom’s taxonomy (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956) represents an
important step in building a taxonomy of the kinds of learning outcomes that could be subjected to

targeted testing. Today, there is growing consensus that cognitive performance depends on what
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the learner knows, so the focus of cognitive assessment should be on determining the learner’s
existing knowledge, skills, and beliefs (Anderson et al., 2001; Pellegrino, Chudowsky, & Glaser,
2001). An important contribution of educational psychology has been on analyzing and measuring
types of knowledge, such as factual, conceptual, procedural, and metacognitive knowledge
(Anderson et al., 2001) or facts, concepts, procedures, strategies, and beliefs (Mayer, 2011).

In the future, instead of high-stakes summative testing conducted outside the learning
environment that dominates educational assessment today, educational psychologists should lead
the shift to low-stakes formative assessment that is embedded within the natural course of
learning. The goal is to provide a continuous and unobtrusive monitoring of learning so that both
students and teachers can see individual growth in knowledge, which Hattie (2009) refers to as
visible learning. Computer-based technology is likely to play a useful role in helping monitor each
student’s growth in knowledge, analogous to the use of self-monitoring devices in fitness that
provide a continuous reading of miles walked, steps climbed, heart rate, and the like. Real-time
monitoring of each learner’s knowledge, motivation, affect, and metacognition can also help
instructors adapt their instruction, so a focus on building feedback that leads to more effective
adaptive instruction is an important related goal for the future. For example, Shute and Ventura
(2013) have shown how learning assessments can be embedded within computer games to create
stealth assessment; that is, assessments that appear to be part of computer-based activities to
learners.

Second, educational psychology has been at the forefront of assessing cognitive processing
during learning using a variety of techniques ranging from self-report surveys to thinking aloud
protocols to data mining of button presses in online learning to physiological measures. At a gross
level, such processes can be characterized as selecting (i.e., attending to relevant incoming
information), organizing (i.e., constructing coherent structures), and integrating (i.e., connecting
incoming information with relevant prior knowledge; Mayer, 2009, 2011). At a more
domainspecific level, each kind of academic task can be analyzed into subprocesses such as
recognizing phonemes, decoding words, developing fluency, and accessing word meaning in
reading; using prior knowledge, using prose structure, making inferences, and comprehension
monitoring in reading comprehension; planning, translating, and reviewing in writing; or problem
translation, problem integration, solution planning, solution monitoring, and solution execution in
mathematical problem solving (Mayer, 2008). In short, an important contribution of educational
psychology has involved assessing the learner’s cognitive processing during learning.

In the future, physiological measures, particularly measures of brain activity such as f{MRI
and EEG, may prove helpful in supplementing self-reports of cognitive activity during learning.
Similarly, another way to supplement self-report measures of cognitive activity during learning
involves computer-based technologies that can record relevant activities during learning (such as
button presses, pen strokes, or eye movements). Refinement of online measures of affect during
learning represents another important future direction for assessment in the future.
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