
Chapter 9
Efficient Instruction

Cognitive Load

We noted in Chapter 6 that instructional practices developed by cognitive load the-
orists are fully compatible with the principles of the ULM. Rather than review the
details of the extensive instructional literature developed within cognitive load the-
ory (or its equivalent), we refer you to two excellent references. The first is a recent
book by Clark, Nguyen, and Sweller, which explicates essentially all of the work
published by Sweller and his colleagues, and Mayer and his colleagues.1 Earlier
also, a book was written by Clark and Mayer on the same set of topics.2

The CORE Lesson Model

An instructional approach consistent with the ULM principles is the CORE lesson
model developed by Calfee and colleagues, which guides teachers as they plan to
integrate these fundamental principles into their teaching.3 CORE is an acronym
that stands for CONNECT – ORGANIZE – REFLECT – EXTEND. At the intro-
duction of the lesson and throughout it as necessary, the teacher focuses students’
thinking by connecting them to their prior knowledge or experiences either from pre-
vious lessons or from commonly held experiences. The teacher guides students in
organizing their thinking to build connections with the lesson’s information and/or
procedures. This is frequently accomplished by teaching with graphic organizers
that can be used as discussion or reading comprehension tools. Throughout the les-
son, the teacher provides for repetition and connection by asking questions that
encourage the students to stop and reflect upon what they are learning in the les-
son (“What examples of amphibians should go in this section of the matrix?”)
and how they are learning the new information or procedures (“Why should we
write the common characteristics of the two pre-war periods in the middle portion
of the Venn diagram?”) that span Bloom’s taxonomy. The teachers plan ways to
extend students’ use of the new learning to other contexts. This portion of the lesson
gives students the opportunity to practice applying their new knowledge in varied
ways. The teacher asks questions at the close of the lesson that recap the learning

135D.F. Shell et al., The Unified Learning Model, DOI 10.1007/978-90-481-3215-7_9,
C© Springer Science+Business Media B.V. 2010



136 9 Efficient Instruction

and explicitly require the students to think about when they could use their new
declarative and procedural knowledge in the future.

Explicit Knowledge Is Teachable; Implicit Knowledge Isn’t

Learning is about connections. Explicit mental searching is rather straightforward.
You set your mind to a target and then go looking for that target. You almost cer-
tainly know whether or not you have ever been in Nome, Alaska. You don’t really
know how this works. That is, you are not aware of any kind of spreading activation
as it takes place. One of us lived in Alaska – but Nome is not connected to the rest
of Alaska by roads. So, even when you’ve lived in Alaska, your mental search for
yes/no on having been to Nome usually is a quick search. Since most of us know
whether or not we’ve been in Alaska, the search usually is a quick and accurate one.

Implicit mental searching is quite different; you’re not too sure what it is that
you are looking for. There is no doubt that much of the real-world problem solving
involves implicit rather than explicit searching. An argument in favor of implicit
searching as an instructional tool is that it gives us real world practice. Many
examples in science and business involve finding information that has similar char-
acteristics to the problem at hand, but is not the same and sometimes very different
in appearance.

The instructional question is whether implicit searching is preferable to direct
explicit instruction. Learning is about building searchable connections. A teacher or
curriculum designer certainly knows more about the relevant knowledge and how
it should be organized and connected than a student. Direct instruction based on a
good design will certainly build a students’ knowledge base faster and build more
explicit retrieval cues. As a result, students have more knowledge to search and
can explicitly search faster and more accurately. But, even the best planned direct
instruction cannot cover all of the possible ways the material could be intercon-
nected or anticipate all of the possible situations in which knowledge might be
usefully retrieved through implicit searching for ill-defined problems. Therefore,
providing opportunities for students to engage in activities requiring implicit search-
ing can help them build a richer knowledge base with more potential pattern
matches.

One can learn without deliberately having a learning goal or consciously pay-
ing attention. Episodic memory is effortless memory; it happens. Episodic memory
captures space in working memory without conscious effort. Learning by multiple
exposures does happen; after a while, we get the sense of things. We also con-
struct novel knowledge in working memory as we are problem solving or thinking.
As we discussed in Chapter 4, learning from experience is implicit or sometimes
called tacit learning.4 Knowledge is more difficult to acquire tacitly. As we dis-
cussed in Chapter 4, implicit learning from problem solving or critical thinking is
uncertain. From an instructional standpoint, tacit learning is more difficult to direct.
The teacher or instructional designer can structure the environment in ways that
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hopefully promote the desired experience, but he/she cannot control whether stu-
dents are directing their working memory allocation to the knowledge they are
supposed to be learning. Mentoring or lengthy apprenticeships are instructional
approaches often used. However often we may choose to use the term medical
science, much medical practice is learned through residency and fellowship pro-
grams in which, what is learned has never successfully been written down. In fact,
one of the most often studied areas of learning involves reading x-ray images on
the way to becoming a radiologist.5 Surprisingly, much of a radiologist’s learning
is tacit learning. Those in training, see a film, and then have an expert interpret
that film.

You cannot turn off your working memory. Let’s say you are in an apprenticeship,
a learning situation. You hear what your master says and see the choices she makes,
but she never explains why that choice is made. She might even say something like
“I sure hope that works.” What you have to process includes the circumstances, what
is said, and the seeming decision points that appeared to emerge. There is no appar-
ent rule or decision tree to apply to the situation. It’s a bit like learning to bluff when
playing poker or making an occasional “psych” bid in playing bridge.6 Think about
it; there can’t be a rule for bluffing. If there were, bluffing would never work. If you
ever discovered a rule for bluffing at poker, you’d be a fool to tell anyone that rule.

That said, nearly anything that is tacit ultimately could be made explicit. Once it
is explicit, it can be taught using more direct instructional approaches, which will
allow students to learn more readily. The most efficient way to engage in explicit
learning is to use our working memories to think about what we are learning. That
is, we attend to what we are learning with the intent of learning it – how it works,
what the variables are, and so forth. We repeat; repetition is needed for learning.
When we have a chance to think about what we are learning, we can better integrate
it with what we already know. That is, we make connections that make sense to
us. Good teaching and instruction can explicitly direct students to attend and guide
repetition and connection.

Teachers can make it more likely for their students to make these connections
through the questions that they ask during and especially after a lesson. Think about
this scenario. You are teaching a lesson on the three branches in the American gov-
ernment. After asking the students to brainstorm what they know already about how
the government is organized and then giving them the choice of books or websites
to read for additional details, you help your students sort out all of this informa-
tion by developing a chart or grid with them. The chart has headings across the top
with the names of the three branches. Down the left-hand column you’ve written
some of the characteristics like: function, duties, people, building where the branch
is housed, and one interesting fact. After modeling how to think about the chart
and interactively completing a few of the spaces during whole class instruction, you
have your students complete the chart in small groups. The next step has the class
come together as a whole group to compare/contrast the three branches of govern-
ment using the information they have recorded on their charts. You extend and apply
their learning by asking them to analyze a short scenario about how each branch of
government might contribute to the passage or blocking of a proposed law. To close
the lesson, you ask two kinds of questions – the product and process questions. Your
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product question may be as simple as, “Okay, what were we learning about in this
lesson? Now, tell your neighbor an interesting fact from the readings or our dis-
cussion that was new for you. Sarah, what new information did David learn today?
Besides for the quiz tomorrow, why is it important for you to know about these
branches of government?” This is followed by your process question, “What did we
use to organize our thinking about the three branches of government? Yes! We used
a grid. When do you think you could use a grid again to help you think about what
you’ve read? Why would it be helpful then?” When you employ a graphic or visual
organizer as a learning/discussion/writing tool, you are making it easier for students
to see and make explicit connections between and among ideas. Asking them to
make a value judgment pushes them to think about the information more deeply
than just the basic knowledge level. The process question pushes your students to
think explicitly about transferring a way of thinking about information to different
contexts. As soon as we start to mention thinking, we are in the realm of working
memory – its capacity and utilization. We’ve already discussed the notion of cog-
nitive load, and indicated that efficient learning depends upon managing cognitive
load. Remember, teachers are working memory managers/trainers/coaches.

This is very much in line with what we learned in the past two decades about
teaching how to read. Some students will pick up decoding just by interacting with
texts through the scaffolding of more experienced readers (sometimes called “the
whole language approach”). This leaves a significant number of students with less
than optimal opportunities to learn to decode words, especially if they have limited
experiences. At the point of school entry, it is much more efficient and effective
to teach the alphabetic system explicitly than to try and supply enough implicit
experiences to foster such development. In many ways the implicit approach might
actually increase the gap between the more able readers and their struggling peers.
Stanovich called it the Matthew Effect in which the rich are getting richer by having
more practice and the gap between students increases with time.7

Optimal “Difficulty” for New Content

Learning requires connections; we need appropriate prior knowledge to connect
to new knowledge. Efficient learning requires a match between the learner’s prior
knowledge and whatever new content they are dealing with. We may say that the
new material is too difficult for the learner based upon her or his current skills.
It means that the prior knowledge is either not there, or not chunked in such a
way that the new knowledge can be brought into working memory in a way that
allows for suitable new connections. Working memory capacity can be used up on
small but necessary chunks without leaving enough room for other chunks that are
needed to make sense of the new content. This is especially clear when learning a
new language.

The other side of this is that, if the new material is too easy, the learner may not
pay enough attention – thinking that they already have command of that content.8

New learning requires working memory allocation, and learners sometimes think
they already know something, so they really don’t attend to it.
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The ULM suggests that for efficient learning to occur, there is an optimal content
difficulty for new material that is to be learned. Vygotsky called this the zone of
proximal development.9 What the ULM does is make the requirements more explicit
for being in the zone of proximal development. That is, the material to be learned
must fill or nearly fill the learner’s working memory without exceeding the learner’s
working memory capacity.

In a classroom of twenty to thirty students, it is extremely unlikely that all stu-
dents will be well described by one and the same zone. This may be true when
the content is completely new (no one knows anything) or old (everyone knows
the material) but, for most classrooms, learners have different zones – implying the
value of small group instructional configurations.

Storage and Retrieval

Learning is a product of working memory allocation. Learning is about storage of
new information. We are almost never satisfied with simply asking whether the
new knowledge has been stored. It’s like asking someone who is completely lost
after having a vast rollout of information, “Did you follow that?” and having them
respond with a smile and a nod. Teachers have no direct control of their own work-
ing memories, let alone those of their students. If a teacher said, “Now store this
in your semantic memory” and expected her students to store it, there would be
no effect. Teachers often do say things like, “This is important.” That’s a cue to pay
special attention because you may need to use this or, more often, this will be tested.

We satisfy ourselves that students know something through assessment, and we
discuss that separately. The ULM suggests that the best results will occur when we
practice retrieving in those contexts that matter. Put another way, this suggests that
we “teach to the test.” Further, it implies that we “test often.” If you don’t like the
context, change the test; that is, change the test that you are teaching to. Make your
tests more like the contexts in which retrieval is likely to take place. The Class-Plus
Writing Assessment is one such assessment that is designed to determine how well
your students are able to compose an informational text under the most supportive
conditions.10 It offers teachers a template for creating a writing assessment that is
developmentally appropriate for their class. That’s why pilots and physicians train
with simulators. Teachers training pilots and physicians strive to make the learning
environment as realistic as possible. There are tradeoffs in costs of learning. More
resources are allocated to their training of pilots and physicians because “lives are
at stake” as the result of the work.

Formative assessment is a good idea. If the assessments reflect the contexts in
which the knowledge is to be used, this is nothing more than practice. Frequent
formative assessment really should be just practice. High stakes assessment may
actually limit student performance because the emotions (anxiety for example)
and possible consequences will occupy some of the working memory slots thus
inhibiting effective processing.11
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