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Intake and Output Practice Worksheets: A Key Tool for Nursing and Healthcare Students

Intake and output practice worksheets are essential resources for nursing students, healthcare
professionals, and caregivers who aim to master the art of accurately tracking a patient’s fluid
balance. These worksheets serve as practical aids to learn, practice, and refine the skills needed for
monitoring fluid intake and output, a critical aspect of patient care. Understanding how to use these
tools effectively can improve clinical assessments and contribute to better patient outcomes.

What Are Intake and Output Practice Worksheets?

Intake and output (I&O) practice worksheets are structured forms or templates designed to help
individuals record and calculate the fluids a patient consumes and excretes over a specific period.
These worksheets typically include sections to note all sources of fluid intake—oral liquids,
intravenous fluids, enteral feedings—and output such as urine, vomit, stool, and wound drainage. By
practicing with these worksheets, learners can become familiar with the nuances of accurate
measurement and documentation.

The Importance of Accurate Fluid Balance Monitoring

Maintaining a proper fluid balance is vital for patient health. Dehydration or fluid overload can lead
to serious complications, especially in vulnerable populations like the elderly, children, or those with
chronic illnesses. Healthcare professionals rely on precise intake and output records to detect
imbalances early and make informed decisions regarding treatment plans.

Benefits of Using Intake and Output Practice
Worksheets

Intake and output practice worksheets offer multiple benefits, particularly in educational settings or
clinical training environments.

Enhance Learning: They provide a hands-on approach to understanding fluid dynamics and
the importance of meticulous record-keeping.

Build Confidence: Repeated practice helps students gain confidence in calculating total
intake and output, converting measurements, and interpreting fluid balance.

Improve Accuracy: Structured worksheets minimize errors by guiding users through each
step systematically.



Develop Critical Thinking: Analyzing patterns in fluid balance encourages learners to think
critically about patient status and potential interventions.

Types of Intake and Output Worksheets

Not all intake and output worksheets look the same. Some are tailored for specific clinical scenarios
or populations, such as pediatric patients or post-surgical care. Common types include:

Basic I&O Worksheets: Simple formats focusing on standard fluid intake and urine output.

Advanced Tracking Forms: Include inputs like IV fluids, tube feedings, and outputs such as
wound drainage.

Electronic Templates: Digital versions that calculate totals automatically and can be
integrated into electronic health records.

Educational Worksheets: Designed with practice problems and case studies for nursing
students.

How to Use Intake and Output Practice Worksheets
Effectively

Mastering intake and output documentation requires more than just filling out forms—it involves
understanding the clinical context and nuances of fluid management.

Step 1: Accurate Measurement and Recording

Begin by measuring all fluid intake sources meticulously. This includes not just drinking water but
also soups, IV fluids, medications administered in liquid form, and tube feedings. Output should be
measured with equal precision, noting urine volume, emesis, stool, and any other fluid losses.

Step 2: Consistent Time Frames

Use standardized time frames (e.g., every 8 or 12 hours) to record intake and output. This
consistency helps in comparing data across shifts and identifying trends.



Step 3: Convert Units When Necessary

Practice worksheets often include exercises that require converting milliliters to ounces or vice
versa. Being comfortable with these conversions prevents errors in real clinical settings.

Step 4: Calculate Totals and Net Balance

Add up the total intake and output over the period and compute the net fluid balance. This figure
indicates whether the patient is in fluid deficit, balanced, or overloaded.

Step 5: Interpret Results

Understanding what the numbers mean in the context of the patient’s condition is crucial. For
example, a positive fluid balance might be expected post-surgery but could signal fluid retention in
heart failure patients.

Tips for Nursing Students Using Intake and Output
Practice Worksheets

If you’re a nursing student, these tips can help you get the most out of your practice worksheets:

Practice Regularly: Frequent use builds muscle memory and reduces mistakes.

Use Realistic Scenarios: Try worksheets based on actual patient cases to develop clinical
reasoning.

Double-Check Your Work: Accuracy is critical, so always review your calculations and
entries.

Ask for Feedback: Share your completed worksheets with instructors or peers to identify
areas for improvement.

Familiarize with Terminology: Understand terms like diuresis, insensible loss, and edema to
better interpret data.

Integrating Technology and Digital Tools

With healthcare becoming increasingly digital, many institutions now use electronic intake and
output charts. Practicing with digital worksheets or apps can prepare students and professionals for



this transition. Some benefits of digital tools include automatic calculations, alerts for abnormal
values, and easier data sharing.

However, understanding how to manually record and calculate intake and output remains
foundational. Practice worksheets continue to play an important role in developing this competency
before relying on technology.

Challenges with Intake and Output Tracking and How
Worksheets Help

Tracking intake and output accurately is not without challenges. Patients may have unmeasured
losses like sweating or breathing, and sometimes intake sources are overlooked. Documentation
errors or inconsistent timing can also disrupt data accuracy.

Practice worksheets help by:

Encouraging thoroughness—prompting users to consider all fluid sources and losses.

Providing structured formats that reduce omissions.

Allowing repeated practice to reduce errors due to oversight or miscalculations.

Common Mistakes to Avoid

When working with intake and output worksheets, watch out for these pitfalls:

Forgetting to include all fluid sources, such as ice chips or medications.

Failing to convert units properly, leading to inaccurate totals.

Recording outputs at inconsistent times, making trend analysis difficult.

Ignoring insensible losses, which while hard to measure, should be considered in clinical
judgment.

Being aware of these helps students and healthcare workers maintain high standards in fluid
balance monitoring.



Where to Find Quality Intake and Output Practice
Worksheets

Many nursing textbooks and clinical skills guides include sample worksheets for practice.
Additionally, numerous educational websites offer free downloadable templates designed specifically
for learning purposes. Some online platforms provide interactive worksheets with instant feedback,
which is particularly helpful for self-study.

When selecting worksheets, look for those that:

Include comprehensive intake and output categories.

Offer clear instructions and examples.

Allow space for notes about patient condition or additional observations.

Are adaptable to different clinical scenarios.

Using a variety of worksheets keeps learning dynamic and prepares you for real-world clinical
situations.

---

Intake and output practice worksheets are more than just paperwork—they are foundational tools
that help bridge classroom knowledge and clinical application. By regularly engaging with these
worksheets, nursing students and healthcare practitioners hone their skills in fluid management, a
critical component of patient care that demands accuracy, attention to detail, and thoughtful
interpretation. Whether you choose traditional paper forms or modern digital templates, practicing
with these worksheets prepares you to deliver safer and more effective care.

Frequently Asked Questions

What are intake and output practice worksheets used for?
Intake and output practice worksheets are used to help healthcare students and professionals
accurately record and monitor the fluids patients consume and excrete, which is essential for
assessing fluid balance and overall health.

Who can benefit from using intake and output practice
worksheets?
Nursing students, medical trainees, and healthcare professionals can benefit from these worksheets
to improve their skills in tracking patient fluid intake and output, ensuring accurate documentation
and patient care.



What types of fluids are typically recorded on intake and
output worksheets?
Intake includes all fluids consumed orally, intravenously, or via feeding tubes, such as water, juice,
IV fluids, and enteral nutrition. Output includes urine, vomit, diarrhea, wound drainage, and other
bodily fluid losses.

How do intake and output practice worksheets help improve
patient care?
They help ensure precise monitoring of a patient’s fluid balance, enabling early detection of
dehydration, fluid overload, or electrolyte imbalances, which facilitates timely interventions and
better patient outcomes.

Are intake and output practice worksheets standardized or
customizable?
Many intake and output worksheets are standardized for consistency, but they can also be
customized to fit specific clinical settings or patient needs, including additional fields for detailed
notes or special fluid measurements.

What are key components included in an intake and output
practice worksheet?
Key components include sections for recording date and time, types and amounts of fluids consumed
(intake), types and amounts of fluids excreted (output), cumulative totals, and sometimes notes on
patient condition or unusual fluid losses.

Can intake and output practice worksheets be used digitally?
Yes, many healthcare facilities and educational programs use digital intake and output tracking
systems or electronic worksheets to increase accuracy, facilitate data sharing, and streamline
documentation.

How often should intake and output be recorded on practice
worksheets?
Intake and output should be recorded regularly, often hourly or as specified by patient care
protocols, to provide up-to-date information for accurate fluid balance assessment.

What challenges do users face when using intake and output
practice worksheets?
Challenges include ensuring accurate measurement of fluids, timely documentation, understanding
the clinical significance of fluid balance, and avoiding errors in calculation or recording.



Where can I find reliable intake and output practice
worksheets for nursing education?
Reliable worksheets can be found through nursing textbooks, educational websites, online nursing
resource platforms, and healthcare institution training materials, many of which offer free
downloadable templates.

Additional Resources
Intake and Output Practice Worksheets: A Professional Review of Their Utility in Healthcare
Education

intake and output practice worksheets have become essential tools in both clinical education and
patient management training. These worksheets play a critical role in teaching healthcare
professionals how to accurately monitor and record fluid balance, a fundamental aspect of patient
care that directly influences treatment outcomes. As healthcare systems grow more complex, the
demand for reliable educational resources like intake and output (I&O) practice worksheets has
increased, prompting a closer examination of their design, effectiveness, and application across
various medical disciplines.

Understanding the Role of Intake and Output Practice
Worksheets

Intake and output charts are designed to help healthcare providers document the volume of fluids a
patient consumes (intake) and excretes (output). Accurate fluid balance monitoring is crucial for
patients with conditions such as kidney disease, heart failure, or those undergoing surgery, where
fluid regulation is vital. Practice worksheets simulate this process, allowing students and
professionals to hone their skills in data collection, interpretation, and clinical decision-making
before applying them in real-life settings.

The complexity of fluid management necessitates precise record-keeping, and intake and output
practice worksheets serve as foundational tools in this learning curve. They foster a systematic
approach to tracking inputs and outputs, ensuring that learners become proficient in recognizing
imbalances that could signal complications.

Key Features of Effective Intake and Output Practice
Worksheets

A well-constructed intake and output practice worksheet typically includes several components
designed to replicate real-world clinical scenarios:

Structured Fluid Intake Columns: Spaces for recording oral fluids, intravenous fluids,
medications, and enteral feedings.



Output Tracking: Sections for urine, stool, emesis, drainage, and insensible losses.

Time Intervals: Hourly or shift-based logging to promote timely documentation.

Calculation Aids: Areas to total fluid intake and output, enabling quick assessment of net
balance.

Notes Section: For contextual observations, such as patient condition or unusual events
affecting fluid status.

These features not only improve the accuracy of fluid balance recording but also enhance learners’
critical thinking by encouraging them to consider the clinical implications of their data.

Comparing Different Types of Intake and Output Worksheets

The market offers a variety of intake and output practice worksheets tailored to different
educational levels and clinical specialties. Some are paper-based, providing tactile engagement and
ease of annotation, while digital versions offer interactive capabilities and integration with electronic
health records (EHR) simulations.

Paper worksheets tend to be favored in academic settings for their simplicity and accessibility. They
allow instructors to customize scenarios and facilitate hands-on practice without technological
barriers. Conversely, digital worksheets often incorporate automated calculations and feedback
mechanisms, which can accelerate learning by immediately highlighting errors or imbalances.

Choosing between these formats depends on the learning environment, technological resources, and
specific educational objectives. Notably, hybrid approaches that combine paper and digital elements
are gaining traction, offering the benefits of both methods.

Practical Applications and Benefits in Clinical Training

Incorporating intake and output practice worksheets into healthcare curricula has demonstrated
several advantages:

Enhanced Accuracy: Repeated practice improves students’ ability to document fluid balances
correctly, a skill critical in preventing medical errors.

Improved Clinical Judgment: Worksheets encourage analysis of fluid data, helping learners
identify trends such as dehydration or fluid overload.

Standardization of Training: Consistent use of structured worksheets ensures uniformity in
teaching fluid management across different institutions.

Confidence Building: By simulating real patient scenarios, users gain confidence in their



ability to manage fluid balance in clinical practice.

Moreover, these worksheets support interprofessional education by enabling nursing, medical, and
allied health students to collaboratively interpret fluid management data, reflecting the
multidisciplinary nature of modern healthcare.

Challenges and Limitations

Despite their utility, intake and output practice worksheets are not without limitations:

Potential for Oversimplification: Worksheets may not capture the full complexity of fluid
dynamics in critically ill patients.

Dependence on User Accuracy: The effectiveness of the worksheets hinges on precise data
entry; errors can propagate misconceptions.

Limited Real-Time Feedback: Paper-based worksheets lack immediate corrective feedback,
which can slow the learning process.

Variability in Design Quality: Not all worksheets are created equal—some lack essential
elements or clarity, reducing educational value.

Addressing these challenges involves integrating supplemental teaching methods such as
simulations, case studies, and instructor-led debriefings to contextualize worksheet data and foster
deeper understanding.

Integrating Intake and Output Practice Worksheets in
Digital Learning Platforms

With the rise of technology-enhanced learning, intake and output worksheets are increasingly
embedded within digital platforms. These platforms often feature interactive modules where
learners input hypothetical patient data, receive instant calculations, and access visual aids such as
graphs representing fluid trends over time.

The benefits of digital integration include:

Automated Calculations: Reducing human error and saving time.

Scenario Variability: Allowing users to practice with diverse case complexities.

Progress Tracking: Enabling educators to monitor learner performance and tailor



instruction.

Accessibility: Facilitating remote learning opportunities and self-paced study.

However, it is crucial for digital tools to maintain clinical accuracy and usability to avoid introducing
confusion or misinformation.

Future Trends in Intake and Output Training

The evolution of intake and output practice worksheets is likely to align with broader trends in
healthcare education, including:

Augmented Reality (AR) and Virtual Reality (VR): Immersive technologies that simulate
patient care environments with real-time fluid monitoring.

Artificial Intelligence (AI): Adaptive systems that provide personalized feedback and predict
patient fluid needs based on input data.

Integration with Wearable Devices: Real-time fluid status monitoring feeding directly into
educational platforms for dynamic learning.

Enhanced Interdisciplinary Training: Collaborative modules that reflect the complexity of
fluid management across healthcare teams.

These advancements promise to make intake and output practice even more relevant and impactful
in preparing healthcare professionals for the challenges of patient fluid management.

The critical function of intake and output practice worksheets in medical education underscores
their enduring relevance. As healthcare education continues to evolve, these tools will remain
cornerstones in developing the meticulous and analytical skills necessary for effective fluid balance
management.
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  intake and output practice worksheets: Textbook of Basic Nursing Caroline Bunker Rosdahl,
Mary T. Kowalski, 2008 Now in its Ninth Edition, this comprehensive all-in-one textbook covers the
basic LPN/LVN curriculum and all content areas of the NCLEX-PN®. Coverage includes anatomy
and physiology, nursing process, growth and development, nursing skills, and pharmacology, as well
as medical-surgical, maternal-neonatal, pediatric, and psychiatric-mental health nursing. The book is
written in a student-friendly style and has an attractive full-color design, with numerous
illustrations, tables, and boxes. Bound-in multimedia CD-ROMs include audio pronunciations, clinical
simulations, videos, animations, and a simulated NCLEX-PN® exam. This edition's comprehensive
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ancillary package includes curriculum materials, PowerPoint slides, lesson plans, and a test
generator of NCLEX-PN®-style questions.
  intake and output practice worksheets: Illustrated Manual of Nursing Practice , 2002
Completely revised and updated, this broad yet comprehensive edition contains twenty-nine
chapters on nursing issues and clinical practice. Topics cover practice and process, documentation,
legal issues, health promotion, physical assessment, I.V. therapy, surgical care, and more. Disorders
are organized by body system and feature an overview of anatomy and physiology, assessment,
diagnostic tests, medication, treatment, and home care, with coverage of care for maternal-neonatal,
pediatric, geriatric, emergency, and psychiatric patients. Added features include grabbing nursing
procedure graphics, complementary therapies, clinical pathways, and cultural information. Over
1,000 illustrations, charts, and graphs enhance the text, with a new appendix relating Internet sites
for nurses.
  intake and output practice worksheets: Handbook of Clinical Nursing Practice Jeyanthi
Asheervath, Dorothy R. Blevins, 1986
  intake and output practice worksheets: Lippincott's Q&A Review for NCLEX-RN Diane
Billings, Desiree Hensel, 2014-08-08 The 11th edition of Lippincott’s Q&A Review for NCLEX-RN
provides the highest-quality practice questions, detailed rationales, and preparation strategies
needed to succeed on the NCLEX-RN® examination. This revised reprint has been updated to
ensure that content will help both U.S. and Canadian students to succeed on the licensure
examination, with enhanced laboratory values, medication information, and diversity representation.
The practice tests are organized into four major content areas: obstetrics, pediatrics,
medical-surgical, and mental health nursing, and are followed by 6 comprehensive tests with a
random selection of questions from all content areas. Other features include rationales for both
incorrect and correct answers choices, all the types of alternate-format questions found on the
NCLEX, an overview of the licensing examination, test-taking strategies for each question format,
and study tips, including instructions for creating a personal study plan.
  intake and output practice worksheets: Nursing Jurisprudence Mary Cushing, 1988 On law,
legislation, and malpractice in nursing in the US.
  intake and output practice worksheets: Nursing Service Administration G. Sigamany,
2012-01-01 A comprehensive text book by Wolters Kluwer Lippincott covering all key features that
are very helpful for the medical students.
  intake and output practice worksheets: Resources in Vocational Education , 1980
  intake and output practice worksheets: Faulkner & Gray's Medical Outcomes and Practice
Guidelines Library , 1994
  intake and output practice worksheets: Pearls for Nursing Practice Arlene Odom Nichols,
Joy Day, 1979
  intake and output practice worksheets: Principles and Practice of Psychiatric Nursing Gail
Wiscarz Stuart, Michele T. Laraia, 2001 PRINCIPLES AND PRACTICE OF PSYCHIATRIC NURSING
has long been one of the leading psychiatric nursing texts for undergraduate students. This
popularity is due to its comprehensive coverage of important nursing and medical concepts, the
widely used stress-adaptation framework, and a biopsychosocial approach that stresses the mental
health continuum and strong, current coverage of psychobiology and psychopharmacology reflecting
the contemporary biological emphasis in psychiatry. The seventh edition offers a new, dynamic
four-color text. The basic structure and award-winning approach of the book will be retained in the
revision, accentuated by a new theoretic emphasis on evidence-based practice, which strives to
decrease the knowledge gap between clinical research and everyday practice. Integrating this
cutting-edge information will make Stuart & Laraia's approach unique in the psychiatric nursing
market. (Includes a FREE MERLIN website at:www.harcourthealth.com/MERLIN/Stuart/)
  intake and output practice worksheets: Mosby's Comprehensive Review of Nursing for
the NCLEX-RN® Examination Patricia M. Nugent, Judith S. Green, Mary Ann Hellmer Saul,
Phyllis K. Pelikan, 2011-11-08 A classic resource that has helped nurses pass the NCLEX exam for



over 60 years, Mosby's Comprehensive Review of Nursing for the NCLEX-RN® Examination, 20th
Edition is fully updated to reflect the newest NCLEX-RN test plan. Content review is presented in a
concise and full-color outline format organized by the core areas of medical-surgical, pediatric,
maternity/women's health, and mental health nursing, with a practice test following each unit. More
than 4,200 practice questions and rationales -- including more than 600 questions in the newest
alternate item formats -- are written by a team of trusted NCLEX experts led by author Patricia M.
Nugent. This title includes additional digital media when purchased in print format. For this digital
book edition, media content may not be included.
  intake and output practice worksheets: Writing Patient/Client Notes Ginge Kettenbach,
Sarah Lynn Schlomer, Jill Fitzgerald, 2016-05-11 Develop all of the skills you need to write clear,
concise, and defensible patient/client care notes using a variety of tools, including SOAP notes. This
is the ideal resource for any health care professional needing to learn or improve their skills—with
simple, straight forward explanations of the hows and whys of documentation. It also keeps pace
with the changes in Physical Therapy practice today, emphasizing the Patient/Client Management
and WHO’s ICF model.
  intake and output practice worksheets: Resources in Vocational Education , 1980
  intake and output practice worksheets: Defense Management Journal , 1970
  intake and output practice worksheets: Nursing Documentation Patricia W. Iyer, Nancy
Hand Camp, 1995 Clearly and concisely provides guidelines for appropriate and careful
documentation of care. Accurate documentation shows managed care companies that patients
receive adequate care and that health care providers are controlling costs and resources. In
addition, it plays a large role in how third party payors make payment or denial decisions. This new
edition includes the latest changes and trends in nursing documentation as related to the newly
restructured healthcare environment. Special attention focuses on the latest documentation issues
specific to specialty settings, such as acute care, home care, and long-term care, and a variety of
clinical specialties, such as obstetrics, pediatrics, and critical care.--Amazon.com.
  intake and output practice worksheets: Study Guide for Medical-surgical Nursing
Patricia Graber O' Brien, 2007
  intake and output practice worksheets: Effective Communication in Nursing Joseph Ceccio,
Cathy M. Ceccio, 1982
  intake and output practice worksheets: Nursing Informatics Susan J. Grobe, Elly S. P.
Pluyter-Wenting, 1994 Since 1985, the nursing profession has made significant progress in
informatics. The Fifth International Symposium on Nursing Informatics clearly showed that the
nursing profession is well aware of the potential that computer technology holds for improving the
quality and efficiency of health care if information systems are well designed, integrated and
professionally managed. The structure of the Symposium and the organization of the papers in this
volume represent the work of the Scientific Programme Committee and the editors. In addition to
the scientific papers, the editors have also included authors' descriptions of panels, posters and
scientific demonstrations, giving readers an excellent overview of the current state-of-the-art of
nursing informatics. In order to encourage young colleagues to publish, graduate students in
nursing informatics submitted poster abstracts that are also included in the volume.
  intake and output practice worksheets: The exchange of bibliographic data and the
MARC format Berlin, West> International Seminar on the MARC Format and the Exchange of
bibliographic Data in Machine ReadaSe Form, West> Arbeitsstelle für Bibliothekstechnik,
2019-08-01 No detailed description available for The exchange of bibliographic data and the MARC
format.
  intake and output practice worksheets: Counseling Theories and Case
Conceptualization Stephen V. Flynn, Joshua J. Castleberry, 2023-10-30 One of the aspects of this
textbook that I most appreciate is that Dr. Flynn embraces action as a scholar by integrating the
most relevant and impactful theoretical practices, tackling developing trends such as telebehavioral
health, and challenging us, as readers, to apply complex theoretical constructs from an



intersectional, culturally responsive, and social justice paradigm. This is not a reimagining of the
traditional counseling theories textbooks from 10 years ago but rather an act of evolution and
engagement captured in the immediate assertion of social justice–oriented theories. Nicole R. Hill
Interim Provost and Vice President for Academic Affairs Professor, Counselor Education
Shippensburg University Helps future counselors apply key theoretical constructs to real-world
scenarios through session transcripts and detailed case conceptualizations For students enrolled in
master’s and advanced doctoral programs, this groundbreaking textbook blends theoretical insight
and practical application. Woven throughout is a focus on the multiple levels of diversity,
intersectionality, and identity that individuals embody and the skills and interventions necessary to
produce positive outcomes. The book is distinguished by the inclusion of Voices from the Field,
digital video interviews with 12 expert practitioners of leading theories. These practitioners,
representing different contextual backgrounds and intersectional identities, share their perspectives
and experiences on how to best use a particular theory to help marginalized communities who have
experienced discrimination. All theory-based chapters provide readers with case conceptualizations,
session transcripts, and videos of Voices from the Field. Additionally, all chapters include learning
objectives, chapter summaries, and student activities. Within each chapter, students will learn
theory-aligned assessment instruments that resonate with clients’ needs and acquire proficiency in
an eclectic array of techniques derived from both classic and contemporary counseling theories. The
book innovatively applies techniques and skills to pressing issues, such as racism, discrimination,
and inequity, through adept application of theory to empower healing and transformation.
Instructors will also have access to a full suite of ancillaries, including an Instructor Manual, Test
Bank, and chapter PowerPoints. Key Features: Mapped to the Council for the Accreditation of
Counseling and Related Educational Programs (CACREP) 2016 and 2024 standards Examines
nuances of 36 counseling theories, new and emerging counseling theories, and describes 24
theoretically congruent assessment instruments Includes 12 digitally recorded Voices from the Field
interviews that showcase first-person accounts from diverse clinicians working with marginalized
communities, people of color, LGBTQIA+ clientele, and other underrepresented populations
Contains detailed information about the profession’s unique theoretical history, leaders, legacies,
waves of philosophical and political change, and practice-based skills Incorporates information
needed to fully understand how counseling theories make meaning of mental health issues, human
development, and client and counselor therapeutic roles Chapters include an examination of the
findings of contemporary theory-based research Demonstrates the use of theoretical and
atheoretical case conceptualization and skills using the same reoccurring case Provides session
transcripts for each theoretical chapter demonstrating in-depth examples of theory-based skills
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