EdResearch

for Action

MAKING LEARNING REAL: DESIGN
PRINCIPLES AND EVIDENCE FOR
APPLIED LEARNING IN SCHOOLS

Anna Rosefsky Saavedra | University of Southern California
Sarah Fine | University of California San Diego
Marco Chacon | University of California San Diego

We gratefully acknowledge the EdResearch for Action Advisory Board
members— Ginger Cole-Leffel, Hannah Gbenro, Ashley Kearney, Rachael
Grech-Scott, Jill Gurtner, Anjali Bhatt, Connie Parham, Abigail Quirk, and
Ryan Otero —whose expertise as education leaders brought critical,
practice-driven insights to guide this brief.

Overview

Mo
oS Lt

Shds S Annenberg Institute RESULTS

BROWN UNIVERSITY ;"aa AMERICA

OCTOBER 2025




MAKING LEARNING REAL: DESIGN PRINCIPLES AND
EVIDENCE FOR APPLIED LEARNING IN SCHOOLS

SUMMARY OF EVIDENCE-BASED PRACTICES

This research brief summarizes decades of research to offer clear, evidence-based answers to the
biggest questions about designing and implementing effective Applied Learning (AL) programs.

e
EVIDENCE-BASED PRACTICES

e Developing a coherent, clear, shared vision of learner success can strengthen the ability of
school systems to implement and spread high-quality AL.

e  High-quality curriculum materials and aligned assessment tasks can encourage AL, help
increase the quality and consistency of AL experiences, and lead to improved academic
outcomes.

e  Staffing structures and schedules that facilitate AL-aligned professional learning supports
can help tfeachers develop vital experience and expertise.

e  School schedules permitting longer blocks, flexible time-use, and learning outside of the
school building enable students to engage deeply in projects, off-site learning, and other
applied experiences that can be more challenging to fit within traditional bell schedules.

e  Flexible credit policies and alternative pathways to graduation through career-technical
education, work-based learning, and visual and performing arts can prepare students for
related postsecondary education and career options.

e Adopting performance assessments and performance-based grading systems supports AL
by allowing educators to measure complex skills and knowledge that standardized tests
often overlook, including problem-solving, transfer to real-world contexts, and collaboration.

e  With the benefit of the enabling structures described above, teachers can develop their
ability to successfully use AL approaches in classrooms with their students.

PRACTICES TO AVOID

e  Reversion to the status quo, away from AL, manifests through parent pressure, culture of
individualism, the challenge of paradigm shifts, and limited financial resources.

e Time restrictions limit planning, collaboration, and flexibility, while student and/or teacher
absenteeism directly impacts teaching and learning opportunities.

e Learning standards that are too broad and shallow, and narrow assessments resulting in
superficial coverage at the expense of cognitive rigor, compromise successful AL.
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The EdResearch for Action Overview Series summarizes the research on key fopics o provide
K-12 education decision makers and advocates with an evidence base to ground discussions about
how to best serve students. Authors - leading experts from across the field of education research -
are charged with highlighting key findings from research that provide concrete, strategic insight on
persistent challenges sourced from district and state leaders.

CENTRAL QUESTION: What is applied learning, how can it benefit all students,
and what are the enablers of and barriers to successful implementation?

BREAKING DOWN THE ISSUE

High-quality curriculum and instructional practices designed to make learning relevant and engaging,
while also boosting cognitive challenge, can help to address low student engagement, chronic
absenteeism, and |ags in student mastery of content and skills. While these challenges affect students
broadly, they tend to be most pronounced in under-resourced schools and among students who have
been historically disadvantaged by the education system.

Applied learning definition:

Applied learning (AL) is an umbrella term for educational approaches in which students learn through
the active application of knowledge and skills to real-world tasks, with strategically-timed direct
instruction and performance-based assessments supporting learning. Approaches fitting within this
umbrella category include, but are not limited to: Project-Based Learning, Problem-Based Learning,
Experiential Learning, Inquiry-Based Instruction, Linked Learning, and Career and Technical Education.
Key features across these various AL approaches include authenticity, cognitive challenge, active
learning, and sustained experiences.

Purposes of this research brief:

We intend for this brief to help K-12 school and district leaders to do the following: 1) understand the
key characteristics of AL; 2) explore the evidence base for the learning benefits of well-executed AL;
and 3) identify what they can do to support the spread and successful implementation of AL
approaches. Additionally, this brief addresses common misconceptions about and critiques of AL.

Summary of the evidence base:

AL approaches show strong evidence of improving academic and long-term outcomes across
disciplines. Randomized controlled trials (RCTs) have demonstrated that Project-Based Learning can
improve academic performance in Advanced Placement courses, middle school science, and
elementary science and literacy for students from a range of prior performance and demographic
backgrounds.
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https://static.waltonfamilyfoundation.org/fe/e2/9d8ec48b431eb21c0bd553d53958/walton-family-foundation-gallup-2025-year-3-gen-z-annual-report-081925.pdf
https://www.brookings.edu/articles/the-disengagement-gap/
https://www.attendanceworks.org
https://www.attendanceworks.org
https://www.nationsreportcard.gov/
https://edresearchforaction.org/

A meta-analysis across nearly 100 observational studies shows Problem-Based Learning can lead to
gains in strategic thinking and the ability to design solutions to complex, real-world challenges. RCTs
have shown that inquiry-based instruction can improve middle school math scores and understanding
of statistics, as well as high school science proficiency.

Experiential learning can boost outcomes through various formats, such as labs and service learning.
Career and Technical Education and Linked Learning are associated with higher graduation rates,
college enrollment, and earnings, particularly benefiting low-income and ethnic minority students.

Less-advantaged and lower-performing students have fraditionally had less access o high-quality
instruction, including well-implemented AL. However, there is evidence of successfully implemented AL
teaching and learning across diverse confexts. Recently funded federal, state, and local Project-Based
Learning, Career and Technical Education, and Linked Learning initiatives, along with the growth of
multiple AL school networks, are helping to expand access.

Summary of criticisms and responses:

Some skeptics criticize AL for being too unstructured for students who lack foundational literacy and
numeracy skills, while others suggest AL is inherently lacking in academic challenge. The brief responds
to these criticisms by demonstrating that AL can be accessible, cognitively demanding, and beneficial
for all learners when implemented rigorously. In addition, the brief addresses concerns about time and
resource constraints by suggesting that AL does not necessarily demand expensive materials or major
scheduling shifts.

Limitations of this brief:

e  “Applied Learning” is an umbrella term. We highlight research relevant to key characteristics and
instructional practices within the umbrella.

e This research brief is not intended to be a guide to classroom-level implementation. It can guide
teachers to explore AL design principles and associated evidence before consulting relevant
pedagogical resources.

e  With poor implementation and/or lack of adherence to the following key characteristics of
AL—for any of a host of reasons documented in the “Evidence-based practices” and “Practices
to avoid” sections of this brief—AL can result in no benefits for students.

KEY CHARACTERISTICS OF APPLIED LEARNING

In this section, we describe four key characteristics of teaching and learning approaches that fall
under the umbrella of AL: 1) Authenticity, 2) Cognitive Challenge, 3) Active Learning, and 4) Sustained
Experiences. For each of the characteristics, we provide examples, non-examples, descriptions of what
to look for in classrooms, and ideas for how teachers new to AL might begin to shift their practice.
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https://eric.ed.gov/?id=ED274749
https://eric.ed.gov/?id=ED274749
https://learningpolicyinstitute.org/press-release/three-school-networks-deeper-learning-approaches-student-centered-learning-equity
https://ies.ed.gov/career-and-technical-education
https://www.doe.mass.edu/grants/2021/614/
https://ctelinkedlearning.lausd.org/
https://books.google.com/books?hl=en&lr=&id=uwZfDwAAQBAJ&oi=fnd&pg=PP2&dq=%22project-based+learning%22+school+networks&ots=sscu7XxrMP&sig=MAtM3qVprJ9pbLgeVvsOLUEYfHI#v=onepage&q=%22project-based%20learning%22%20school%20networks&f=false

1. AUTHENTICITY. Authentic learning connects students to the world beyond school.

e Authentic purposes: Student learning is connected to overarching essential questions (e.g.,
open-ended, requiring higher-order thinking, related to real-life problems), learning goals,
and/or real-world problems that are truly worth learning.

e Authentic ways of knowing: Students practice thinking like scientists, historians, engineers, or
other relevant subject-area experts, within academic, professional and practical domains.

e Authentic tools and activities: Learning tools and activities mirror those used by experts
working in relevant domains. Learning experiences are aligned to developmentally appropriate
academic and/or industry standards.

e Authentic audiences: Students share their work with classroom peers, other members of their
school communities, stakeholders, and/or relevant external audiences.

e Authentic personal meaning: Learning is meaningful to students’ own experiences, interests,
and/or aspirations.

Look For: Learners can provide non-generic answers to questions such as: “Why are you learning
this?” “How does this connect to the ways that experts in this field do their work?” and, “How might
this apply to my personal, professional, and/or civic life.”

Example

Non-example

Tenth-grade history students learn about the
civil rights movement by interviewing
community members and family elders, and
by reading and analyzing primary- and
secondary-source texts. They compile their

Tenth-grade history students learn about the
civil rights movement by reading a textbook
chapter and watching a documentary film,
after which they take a multiple-choice test
and then write a five-paragraph essay.

inferviews, along with their evidence-based
reflections on personal and community
impacts, into posters exhibited at a local
community center. Students also write op-eds
taking a position on a local civil rights-related
issue and submit them to the school
newspaper.

Tips for getting started with Authenticity:

e Include regular opportunities for students to reflect on and discuss questions such as, “How is
what I'm learning relevant to my life, now and in the future?

e Plan for students to share their work with audiences beyond the teacher and each other. For
instance, invite another class, school leaders, and/or community members to visit on a
designated “share your learning” day.

e  Schedule an informational interview with an expert on topics relevant to an upcoming unit. (E.g.,
a local zoologist for a wildlife biology unit). Incorporate connections to “authentic ways of
knowing” that your interview surfaces.
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https://pz.harvard.edu/resources/the-teaching-for-understanding-guide
https://www.learningandthebrain.com/blog/future-wise-educating-our-children-for-a-changing-world-by-david-perkins/
https://rossier.usc.edu/news-insights/news/2024/march/landmark-study-shows-transcendent-thinking-may-grow-teens-brains-over-time
https://rossier.usc.edu/news-insights/news/2024/march/landmark-study-shows-transcendent-thinking-may-grow-teens-brains-over-time

2. COGNITIVE CHALLENGE. Learning goals, processes, and outcomes prioritize deep
learning, complex thinking, and usable knowledge.

e Deep Learning: Educators prioritize thorough and accurate student mastery of grade-level
knowledge, skills, and conceptual understanding—including foundational literacy and
numeracy—over broad, shallow coverage.

e Complex Thinking: Learners engage in complex thinking as described by Bloom, Marzano,
and/or Webb. They move beyond recall and comprehension: analyzing and evaluating
information, synthesizing concepts across disciplines, applying knowledge and skills to novel
situations, designing solutions, justifying, and reflecting on decision-making processes.

e Usable Knowledge: Students master knowledge, skills, understandings, and/or dispositions well
enough to be able to put their knowledge to use—or fransfer it— to other contexts outside of
the classroom.

Look For: Classroom tasks require and support learners to engage in complex thinking, develop
mastery of grade-level content and skills, and transfer them across contexts beyond the classroom.
Spiraling curriculum is one way to build in practice and foster improvement and transferability.

Example Non-example

Seventh-grade math students investigate the | Seventh-grade math students take notes on a

issue of water pollution in two local lakes, lecture about measures of center. They
using real-world data sets as well as the complete worksheet practice problems,
results from their own water testing. Using calculating mean, median, and mode for a
statistical evidence, they engage in a series of data sets. Then, weekly quizzes and

structured debate about which lake should be | a final test
the first fo be designated as a state clean
warter site. The students then assemble and
present a portfolio that includes their data
analysis, debate notes, and a reflection on
other issues to which they could apply the
math skills gained during the unit.

Tips for getting started with Cognitive Challenge:

e Using a learning taxonomy such as Bloom’s or Marzano’s, audit your teaching materials to
ensure tasks require students to engage in complex cognitive work. To increase complexity, shift
question stems to “why,” “how,” and “in what ways” questions.

e  Cultivate a culture of elaboration by asking follow-up questions such as “What makes you say
that?” and “Can you share another example of...?”

e Include opportunities for students to reflect on and share how they might apply a given set of
knowledge or skills to other situations or phenomena.
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https://files.ascd.org/staticfiles/ascd/pdf/siteASCD/publications/UbD_WhitePaper0312.pdf
https://web.archive.org/web/20201212072520id_/https://www.uky.edu/~rsand1/china2018/texts/Bloom%20et%20al%20-Taxonomy%20of%20Educational%20Objectives.pdf
https://www.amazon.com/Designing-Taxonomy-Educational-Objectives-Assessment/dp/0803968361
https://www.webbalign.org/resources/dok-definitions
https://nap.nationalacademies.org/catalog/13398/education-for-life-and-work-developing-transferable-knowledge-and-skills
https://jaymctighe.com/wp-content/uploads/2011/04/Transfer-of-Learning-Perkins-and-Salomon.pdf

3. ACTIVE LEARNING. Students actively drive their own learning through experience and
collaboration, guided by teachers’ strategic use of direct instruction.

e Learning through experience: Students primarily learn through purposively designed
experiences, experimentation, iteration, dialogue, collaboration, and reflection. This might
include “hands-on” work with physical materials, though that is not a necessary precondition for
AL.

e  Student-driven: Learning tasks encourage student agency, choice, active sense-making and
opportunities to share perspectives, rather than passive reception of information.

e  Student collaboration: Students often work together on learning tasks, in pairs or groups,
cultivating inter- and intrapersonal skills such as collaboration, communication, and
compassion. Teachers’ grading schemes account for individual and joint contributions to work
products.

e  Strategic use of direct instruction: Teachers use lectures and demonstrations strategically and
when it is "time for telling.” Additionally, with teacher-driven monitoring and feedback routines,
individual students or small groups present content to their classmates. Experts may share
experiences and knowledge with students.

Look For: Classrooms with more on-task speaking among students than back-and-forth
question-and-answer between the teacher and individual students.

Example Non-example
Third-grade students explore a local park to Third-grade students take notes on daily
identify human impacts on the environment. teacher lectures about human environmental
As a class, they focus on the destruction of impacts, then individually read, summarize,
animal habitats. Small groups create and answer comprehension questions about
presentations on animals of choice, teacher-selected texts, before going over
incorporating factual and literary elements answers as a whole group. At the end of the
from diverse texts to inform and call to unit, each student writes an essay on the
action. The teacher reinforces literacy skills importance of protecting the environment.

through periodic mini-lessons and one-on-one
conferences. Finally, students hold a “wildlife
conservation fair” where they share their
work with peers, parents, and community
members.

Tips for getting started with Active Learning:

e  Plan a “launch” experience for your unit that sparks curiosity and delays direct instruction by at
least a day. For example, students beginning a unit on projectiles could spend a day trying to
build a rocket out of classroom materials.

e  Schedule guided opportunities for students to take on a teaching role, for example, by
presenting content to each other, leading discussions, and/or critiquing each other’s work.

e  Assign students specified roles in group work.
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https://asiasociety.org/files/rand-1012report.pdf
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4. SUSTAINED EXPERIENCES: AL takes place over weeks or months. It is not a single lesson
that has a hands-on component, or a "dessert” task like building a diorama at the end of a
unit.

Look For: Courses, programs, and/or curriculum units with core design features exemplifying the
other characteristics of AL.

Example Non-example

Over the course of eight weeks, twelfth-grade | Over the course of eight weeks, twelfth-grade

physics students design and build their own physics students learn about the properties
rockets, use them to launch weather balloons and components of rockets by faking notes
info the upper atmosphere, geolocate and on lectures, completing worksheets, and
recover the balloons when they return to taking quizzes. In the final week of the unit,
earth, analyze the data, make a short film they work in teams to design and launch a
about the process, and then reflect on what rocket of their own.

they learned about physics, the world, and

themselves.

Tips for getting started with Sustained Experiences:

e  Ask yourself, “What can students create or work toward over the course of this unit to put their
learning to use?”.

e  Plan backwards to turn a final AL assignment into a task that recurs or spans the whole unit. For
example, have students start by trying to design a rocket with no formal prior instruction. Then,
return to it iteratively every week, as they gain knowledge and skills.

RESEARCH BASE FOR APPLIED LEARNING INSTRUCTIONAL APPROACHES

AL is an umbrella tferm for educational approaches featuring the characteristics described above.
Some of the most common, rigorously researched approaches include Project-Based Learning,
Problem-Based Learning, inquiry-based learning, experiential learning, Linked Learning, and
career-technical education. Below, we define these six approaches, summarize the defining features of
each, and refer to relevant evidence for each.

The purposes of the examples below are to 1) substantiate the research base for AL and 2) help our
audiences identify where AL may already be taking place. Notably, we did not attempt to exhaustively
reference every impact study of approaches to AL as evidence in support of AL’s efficacy. Instead,
below we reference the most rigorous recent quantitative studies available for each of the six types.

We define well-executed randomized controlled trials (RCTs) and regression discontinuities as the most
rigorous type of quantitative evidence, followed by other types of quantitative evidence (e.g.,
meta-analysis, correlational).
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https://files.ascd.org/pdfs/onlinelearning/webinars/webinar-handout1-10-8-2012.pdf

Project-Based Learning: Students engage in authentic, teacher and student-posed learning
challenges, working alone and in groups on complex tasks organized around driving questions, and
produce final public work products. Most of the evidence is in the K-12 setting.
e Design Elements: challenging problem or question, sustained inquiry, authenticity, student voice
& choice, reflection, critique & revision, public product.
e  Outcomes/Demonstrated Benefits:

o  Improved high school student science and social science achievement, engagement.
Effects were significant and of similar positive magnitude for students from lower- and
higher-income households, districts serving majority lower- and higher-income students,
and across course subjects. (RCT)

o  Improved middle school student science achievement. Effects were significant and of
similar positive magnitude for students regardless of their parents’ education level or
their own race/ethnicity. (RCT)

o Improved elementary science achievement, reflection, and collaboration. Results were
similar for students across the distribution of reading ability. (RCT)

o  Improved elementary literacy in low-income schools with a baseline of low academic
performance. (RCT)

o Improved ability to use knowledge/transfer social studies knowledge to novel scenarios.
(Correlational)

Problem-Based Learning: Students working collaboratively learn by resolving complex, minimally
structured, cross-disciplinary problems representative of professional practice. Problem-based units
are generally shorter—a week or two—than project-based, which more typically take a month or two.
Problem-Based Learning does not necessarily include student development of artifacts, though
Project-Based Learning does. Most of the evidence is in the post-secondary setting, though with a few
exceptions as specified.
e Design Elements: authentic, minimally structured problems, student-centered approach,
teachers as facilitators.
e  Outcomes/Demonstrated Benefits (spanning K-12 and postsecondary education):
o  Improved science knowledge and skill development, long-term retention, and student
and feacher satisfaction. (Meta-synthesis)
o  Gains in strategic thinking, designing solutions to complex challenges. (Meta-synthesis,
primarily post-secondary, particularly medical education)
o  Improved middle school science scores and demonstrated conceptual understanding.
(Qualitative and pre-post comparison)

Inquiry-Based Learning: Development of knowledge and skills through active investigation of
student-developed research questions. Most research evidence comes from K-12 settings.
e Design Elements: stfudent-developed research questions, data collection, analysis, presentation
of research findings, and reflection.
e Outcomes/Demonstrated Benefits:
o  Improved middle school math scores: increased belief in real-world applicability of math.
(RCT)
o  Improved understanding of statistics, students engaged in higher cognitive complexity
tasks. (RCT)
o  Improved high school science proficiency. (RCT)
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https://www.pblworks.org/what-is-pbl
https://files.eric.ed.gov/fulltext/ED616435.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/tea.21263
https://journals.sagepub.com/doi/abs/10.3102/00028312221129247
https://files.eric.ed.gov/fulltext/EJ1248510.pdf
https://journals.sagepub.com/doi/pdf/10.3102/0002831213504237
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1014&context=itls_facpub
https://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=1046&context=ijpbl
https://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=1046&context=ijpbl
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1014&context=itls_facpub
https://d1wqtxts1xzle7.cloudfront.net/47089054/hmelo_00_designing_to_learn_complex-libre.pdf?1467924951=&response-content-disposition=inline%3B+filename%3DDesigning_to_Learn_About_Complex_Systems.pdf&Expires=1755197163&Signature=ZrrBvWBNPiXNNf4jr59aOUDWO0h2bmzXGg6msqXX8TlDpAw9L8z7YETOV8cd5wzgoefmpGEsFMj-2NgCtqgzHplYVs8eiPdnMatMDXgVhKFmK1ZjXFRzf4w-vKypYNOAHOyVmarpCrXmMha~-Nmw03HGoQMVKVbXViYLo2BS3FhBQ2viqx92M0rfW~Ccr-V8eXwwJdm7txtJwVy2-N60Rc9xANsgmJg6MM-0R6dxVOYGEcAswzfql-y3LwMwxLMzHz9hdSkbXKDMY2Blf0tJ3N~e7mMr4sNFy4~rG5~2DDYBnHoRAZ1YVv-DkBAeyua9gThco2cylt0rDqeAw9UQeA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.edutopia.org/article/blog-what-heck-inquiry-based-learning-heather-wolpert-gawron/
https://pubs.aeaweb.org/doi/pdfplus/10.1257/pol.20170211
https://files.eric.ed.gov/fulltext/ED610166.pdf
https://files.eric.ed.gov/fulltext/ED610166.pdf
https://journals.sagepub.com/doi/pdf/10.3102/0002831215585962

Experiential Learning: Concrete, authentically contextualized experiences lead to reflective
thinking, abstract conceptualization, and active experimentation. Most of the evidence is from
post-secondary settings.

e Design Elements: concrete experience, reflective observation, abstract conceptualization, active
experimentation. Common forms include: service learning, class projects, labs, simulations, and
travel programs integrated into before and after classroom learning.

e Outcomes/Demonstrated Benefits (The vast majority of research addressing experiential
learning is in the postsecondary education setting):

o  Improved learning outcomes across service learning, labs, and simulations in college
business, pre-med, and engineering courses. (Meta-analysis)

o  Reduced time to college graduation. increased likelihood of attending graduate school
and/or finding employment after graduation. (Correlational)

o  Increased plans for civic action; improved self-assessments of interpersonal,
problem-solving, and leadership skills; and course satisfaction. (Correlational)

Linked Learning: An educational approach for high-school students that combines college-focused
academics, rigorous technical education, work-based learning, and personalized student supports.
Most research evidence comes from K-12 settings.
e Design Elements: rigorous academics, career technical education, work-based learning,
comprehensive support services.
e  Outcomes/Demonstrated Benefits:
o  Improved 11th-grade ELA scores (SBAC); increases in credits accumulated, perceived
teacher support, and belonging. (RCT)
o Increased HS graduation rates, credits earned, students classified as college-ready in
ELA, exempted from remediation: decreased dropout rate. Similar benefits for English
Learners (credits, dropout rates, 4-year college enrollment), African American (credits,
4-year college enrollment), and Latino (credits, dropout rate, graduation) students.
(Correlational)
o  Improved HS graduation rate, meeting of A-G requirements: lower suspension rates.
(Quasi-experimental)

Career and Technical Education (CTE): Courses and programs that integrate core academic
knowledge with technical and occupational skills required for specific jobs and fields of work. Most
research evidence comes from K-12 settings
e Design elements: Courses and programs focusing on knowledge and skills required for specific
jobs and fields of work.
e  Outcomes/Demonstrated Benefits:

o  Increased rates of on-time HS graduation. particularly for low-income students: test
score benefit for low-income students; and more students earning industry-recognized
credenftials. (Regression Discontinuity)

o Increased earnings, attending college, especially among low-income, Black, and Latino
students, and those with disability. (Correlational)

o  Improved HS graduation rates, particularly among low-income students and those
concentrating in CTE; higher wages. (Review article)
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https://experientiallearninginstitute.org/what-is-experiential-learning/
https://onlinelibrary.wiley.com/doi/pdf/10.1111/dsji.12188?casa_token=znyzhAVKaAQAAAAA%3AVZL0JjYbkiqvuPmswesELLeEgj7e5DxTJ-2cuGCWtY6e1Ib5dJ_dF30zFyZGGR6a_5RUzFKmp2ztLKU
https://www.tandfonline.com/doi/pdf/10.1080/15512169.2018.1485571
https://www.tandfonline.com/doi/pdf/10.1080/15512169.2018.1485571
https://quod.lib.umich.edu/cgi/p/pod/dod-idx/changes-in-college-students-attitudes-and-intentions-for.pdf?c=mjcsl;idno=3239521.0009.102;format=pdf
https://quod.lib.umich.edu/cgi/p/pod/dod-idx/changes-in-college-students-attitudes-and-intentions-for.pdf?c=mjcsl;idno=3239521.0009.102;format=pdf
https://www.linkedlearning.org/about/linked-learning-approach
https://files.eric.ed.gov/fulltext/ED664227.pdf
https://files.eric.ed.gov/fulltext/ED664227.pdf
https://files.eric.ed.gov/fulltext/ED664229.pdf
https://files.eric.ed.gov/fulltext/ED664229.pdf
https://files.eric.ed.gov/fulltext/ED571830.pdf
https://edresearchforaction.org/research-briefs/evidence-based-approaches-to-designing-effective-career-and-technical-education-programs/
https://direct.mit.edu/edfp/article/13/2/119/10291/The-Effect-of-Career-and-Technical-Education-on
https://direct.mit.edu/edfp/article/13/2/119/10291/The-Effect-of-Career-and-Technical-Education-on
https://direct.mit.edu/edfp/article/13/2/119/10291/The-Effect-of-Career-and-Technical-Education-on
https://journals.sagepub.com/doi/pdf/10.3102/01623737221103842
https://journals.sagepub.com/doi/pdf/10.3102/01623737221103842
https://files.eric.ed.gov/fulltext/ED590008.pdf
https://files.eric.ed.gov/fulltext/ED590008.pdf

Table 1: Summary of RCT evidence demonstrating positive impacts of AL approaches on students’
standardized test scores, probability of high school graduation, and probability of college enrollment.

Academic High School
Grade Level Achievement Graduation College Enroliment
Pro;ect-gased ES, MS, HS J
Learning
Problem-Based MS, PSE “
Learning

Inquiry-Based J
Learning IS, IR

Linked Learning HS V / \/
CTE HS \/ \/ \/

*Blank boxes do not necessarily mean the given AL approaches do not improve given outcomes. Rather, our work
did not surface rigorously causal evidence demonstrating the positive impact of the approach on the outcome.

BROAD VARIATION IN MODELS AND CONTEXTS

AL does not have to be all or nothing. While there are a few examples in the United States of entire
systems of schools designed to effectively offer AL approaches, this is not the norm. Educators
typically offer AL opportunities within courses, as units or other forms of curriculum supplementation,
in course-based formats, and/or through extracurricular activities. Some offer school-wide AL.

e  Curriculum unit models: AL can happen as a subset of the curriculum within non-applied classes.
This is the case when a teacher or teacher team includes a project-based unit, set of lessons, or
a sustained real-world experience within an otherwise traditional course. Research suggests
that AL is increasingly happening within STEM courses.

e  Program- and course-based models: AL often underpins what happens in specific programs
and courses within schools. Project Lead The Way is one example, and the College Board’s AP
program now includes project-based curricula and professional learning in several courses, plus
project-based exams in others. Elements of AL are also embedded in arts education, career and
technical programs, internships, and work-based learning, where students apply knowledge to
authentic, real-world tasks.

e Whole-school models: In some cases, AL is the foundation for most or all of the learning
experiences offered at a given school. This is true, for example, in schools that are dedicated to
“wall-to-wall” Project-Based Learning, design thinking, and other AL models. It is also
sometimes frue in career academies where courses are connected via Linked Learning.
International Baccalaureate Programmes are examples of whole-school inquiry-based models.

e  Exfracurricular models: Components of AL are commonly found in school-sponsored visual and
performing arts and extracurricular activities, such as student newspapers and theater
productions, debate feams, and sports teams. These settings vary in their deliberate inclusion
of cognitive challenge as defined above.

e Network and system models: There are a few examples in which entire systems of schools are
rooted in AL principles. This is the case within networks such as EL Education, High Tech High,
New Tech Network, and Big Picture Learning.
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EVIDENCE-BASED PRACTICES

In this “Evidence-Based Practices” section, and in the “Practices to Avoid” section below, we categorize
and describe system-spanning enablers of and barriers to the successful implementation of AL. Some
enablers and barriers apply to effective education policy and practices generally, while others are more
specific to AL. Each of the following recommendations applies to state policymakers, district leaders,
school leaders, and teachers. They apply under optimal and under challenging conditions, such as high
student- and/or teacher-absenteeism, testing pressures, staffing shortages, etc. Within each
recommendation, we link to seminal empirical and theoretical sources substantiating our points, and to
practical examples.

Developing a coherent, clear, shared vision of learner success can strengthen the
ability of school systems to implement and spread high-quality AL.

e  Program, state, and district-level Graduate Profiles (sometimes called Portrait of a Graduate)
clarify the essential skills and dispositions that students should demonstrate by graduation.
Profiles of expected student outcomes typically include skills such as communication,
collaboration, citizenship, and creativity, setting the stage for AL experiences, which can help to
develop these qualities.

e For example, Kentucky’s statewide Portrait of a Learner guides schools to design capstone
projects, interdisciplinary performance assessments, and portfolio defenses reflecting AL
approaches. Districts such as Anaheim Union High School District demonstrate the
learner-centered tfransformations in curriculum and instruction, and the expansion of AL
opportunities, that take place when these kinds of shared visions serve as a foundation for
school transformation.

High-quality curriculum materials and aligned assessment tasks can encourage AL,
help increase the quality and consistency of AL experiences, and lead to improved
academic outcomes.

e State, district, and school leaders can improve access by offering technical support for vetting,
developing, and implementing high-quality AL curricular materials, including aligned assessment
tasks, that exemplify the key characteristics of AL. State and district innovation grants can
further incentivize schools to adopt and adapt AL approaches.

Staffing structures and schedules that facilitate AL-aligned professional learning
supports can help teachers develop vital experience and expertise.

e Schools that prioritize feacher collaboration by building shared planning time into the daily
schedule foster professional learning, stronger curriculum development, and instructional
coherence.

e  Staffing structures and schedules designed to support AL prioritize the availability of, and time
necessary for, mentorship, coaching, professional learning communities, and other ongoing and
active professional learning supports for teachers.

e  Well-implemented professional learning aligned to the curriculum supports teachers in
experiencing and reflecting on the AL activities they will then guide their students to do.

"E:rRXzﬁg::h Evidence for Applied Learning in Schools | 12
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School schedules permitting longer blocks, flexible time-use, and learning outside of
the school building enable students to engage deeply in projects, off-site learning, and
other applied experiences that can be more challenging to fit within traditional bell
schedules.

e  Block scheduling and interdisciplinary courses allow extended time for students fo engage in
projects and off-site learning. However, AL is also possible within fraditional bell schedules.

e  District support for field trip transportation and other learning opportunities beyond school walls
can show students the relevance of classroom-based learning. However, students do not have to
leave their classrooms to learn the relevance of what they are learning to their world beyond the
classroom.

Flexible credit policies and alternative pathways to graduation through
career-technical education, work-based learning, and visual and performing arts can
prepare students for related postsecondary education and career options.
e  When districts structure coursework and work hours to align with professional certifications,
students can graduate with credentials that open direct pathways to employment and further
education.

Adopting performance assessments and performance-based grading systems supports
AL by allowing educators to measure complex skills and knowledge that standardized
tests often overlook, including problem-solving, transfer to real-world contexts, and
collaboration.
e Frequent, brief, fargeted feedback from teachers to students is strongly linked to improved
academic outcomes.
e Performance assessments can encourage teachers to use pedagogy designed to develop
students’ transferability of content and skills and improve their ability to do so, with positive
impacts for students (Berry, Matsuda, and Fullan, forthcoming)

With the benefit of the enabling structures described above, teachers can develop their
ability to successfully use AL approaches in classrooms with their students, including:
e Fostering a collaborative, inclusive, on-task classroom culture, including facilitating group work,
individual and group grading, student movement, behavior, etfc.
e Incorporating authenticity and student choice into their pedagogy in ways that promote
cognitive challenge rather than undermine learning.
e Strategically using direct instruction when it is the “time fo fell.”
e Spiral/looping curriculum scope and sequence, as students need to address misunderstandings,
deepen knowledge and understanding.
e Managing the depth versus the breadth of development of students’ content and skill mastery.

While optimally, teachers would be able to use AL approaches in their classrooms with the benefit of
enabling structural conditions, they often do not practice within this best-case. And still, some teachers
successfully teach AL approaches.
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https://www.jstor.org/stable/j.ctv24tr9rz
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https://www.taylorfrancis.com/books/mono/10.4324/9780203887332/visible-learning-john-hattie
https://www.ascd.org/books/designing-authentic-performance-tasks-and-projects?chapter=introduction-designing-authentic-performance-tasks-and-projects
https://www.tandfonline.com/doi/abs/10.1207/s1532690xci1604_4
https://journals.sagepub.com/doi/abs/10.3102/0002831213504237

PRACTICES TO AVOID

Misconceptions about Applied Learning include:
e Misconception 1: The best way for students to learn is through teachers actively sharing, for
example, through lecture, and students receiving, for example, through taking notes.

o Instead, student-driven learning tasks lead to better student engagement and learning
outcomes with enabling conditions in place.

e  Misconception 2: AL does not include direct instruction.

o Instead, after students establish some understanding of purpose/practical application
through engagement in authentic learning tasks, it is the teachers’ “time to tell.” Also, AL
can include students presenting to each other about content and skills they have
mastered (with teachers and peers correcting any incorrect material) and outside experts
sharing their experiences and knowledge through direct instruction.

e Misconception 3: Teachers must always literally create hands-on experiences for learning to be
considered “applied” (e.g., making something material).

o Instead, “cognitive realism,” engaging in carefully designed and facilitated thought
processes that mirror professional disciplines, can sometimes be just as beneficial as
physical realism.

e  Misconception 4: As long as students sufficiently master content, skills, and/or concepts, they
can automatically transfer their learning to other settings.

o Instead, students need to practice the skill of using knowledge. For example, they may
learn to understand how to calculate compound interest in math class, but not be able to
transfer that understanding to their actual loan conditions unless they have practice using
their knowledge in other settings.

e Misconception 5: Students need to gain foundational knowledge and skills through non-applied,
teacher-driven approaches first before they will be ready to gain knowledge and skills through
AL. For example, they need to develop their ability to work in groups outside of AL settings
before they will successfully be able to learn through group work.

o Instead, demonstrated learning benefits of PBL interventions, for example, have been
found not to be moderated by prior achievement; students acquire skills such as
collaboration through engagement in AL.

e Misconception 6: AL happens through a single lesson at the end of a unit.

o Instead, the “dessert at the end” format lacks the rigor and depth of exploration found in

sustained AL projects.

Reversion to the status quo, away from AL, manifests through parent pressure, culture
of individualism, the challenge of paradigm shifts, and limited financial resources.

e Limited financial resources, in turn, limit investments in AL, particularly professional learning
supports, as well as many of the other enablers discussed above.

e Parents and communities can pressure educators to use “traditional schooling” approaches (e.g.,
lecture-based instruction, traditional assessments, etc.) because those approaches reflect their
own experiences, and they may be skeptical that other approaches can be effective.

e School and classroom culture promoting individualism and competition among students can
undermine successful group work and productive classroom discussions.
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e Teachers can undermine AL goals by modifying the “key characteristics” and reverting to their
original direct instruction practice (e.g., students struggle with an open-ended problem, teachers
scaffold so much that the students then just replicate their feacher’s approach rather than learn
how to address the problem themselves).

e The paradigm shift from teachers as “sage on the stage” and students as recipients of
knowledge, to students driving their own learning with teachers more in a coaching role, can at
first feel quite uncomfortable to both teachers and students. Students can think they learn less
than they actually do.

Time restrictions limit planning, collaboration, and flexibility, while student and/or
teacher absenteeism directly impacts teaching and learning opportunities.

e Educators and leaders at all levels need time to plan for and implement changes.

e Teachers need time to collaborate with one another. Particularly at the secondary level,
departmentalization limits fime for teachers to connect content and skills across subject areas;
this is less of a challenge for elementary school teachers.

e Some AL is more effective in longer blocks, such as a double class period versus a standard
40-minute class. Though not a deal-breaker, inflexible bell schedules can limit the successful
implementation and success of AL.

e High student and/or teacher absenteeism limits learning through applied and all other learning
approaches.

Learning standards that are too broad and shallow, and narrow assessments resulting
in superficial coverage at the expense of cognitive rigor, compromise successful AL.
e District-mandated curricula, pacing guides, and/or other expectations can prioritize breadth and
low-cognitive-demand tasks over depth, complex thinking, and transfer.
e  Narrow definitions of academic success over-prioritize traditional achievement metrics and
exclude metrics related to 21st-century skills.

CRITICS CORNER

Below we outline five common criticisms of AL and offer context for understanding each.

Criticism 1: Students need strong literacy and numeracy before engaging in AL, which is seen as too
unstructured for struggling learners.
e  While foundational skills are essential and best developed through structured instruction, relying
solely on direct instruction can limit engagement and deeper learning, as well as hinder the
development of critical skills like communication and problem-solving.

Criticism 2: AL can serve as an excuse for lowering expectations for students.
e Inreality, high-quality AL is cognitively demanding for all stfudents and must be implemented
rigorously to avoid superficial tasks that lack depth and challenge.

Criticism 3: AL is too time-consuming for test- and standards-driven teaching schedules.
e  With a strong curriculum and sustained professional development, teachers can help students
meet standards through AL—and even outperform peers on assessments like AP examinations.
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Criticism 4: The cost of implementing AL, including materials or field trips, is foo high.
e  While some resources may be needed, AL can be done affordably, and when investments are
made, the student benefits are often substantial.

Criticism 5: AL requires teachers to deeply and flexibly master their content.

e Teachers do need support, such as through professional learning and high-quality materials.
Though currently in their early stages of development, emerging Al tools may help.

SUMMARY

In this research brief, we explore the concept of AL—educational approaches where students actively
apply knowledge and skills to real-world tasks, supported by strategic instruction and assessments. We
identify and describe four key characteristics of effective AL: authenticity, cognitive challenge, active
learning, and sustained experiences. Strong evidence substantiates the claim that AL improves
academic performance and long-term outcomes across disciplines and student demographics,
especially through methods like project-based, problem-based, and inquiry-based learning. We also
describe systemic enablers and barriers to successful implementation, address common
misconceptions, and pose and respond to criticisms, emphasizing the importance of high-quality
curriculum, professional development, and supportive policies. Overall, with this brief, we aim to guide
K-12 leaders to understand and support the spread and successful implementation of AL practices to
enhance student engagement and achievement.
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