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Abstract
Soil and water conservation challenges require graduates who can apply classroom

knowledge to real-world situations, yet many academic programs remain heavily

theory-driven and offer limited exposure to professional practice. To address this

gap, we developed an intensive soil and water conservation course that fully inte-

grates practicing professionals as mentors, teachers, guest speakers, and evaluators.

The incorporation of professionals into the course design is intended to bridge

the gap between theoretical knowledge and applied skills through four elements:

(i) online foundation building, (ii) classroom sessions led by professionals, (iii)

field demonstrations with real-time coaching, and (iv) project development assessed

against industry standards. Within these four elements, professionals served as co-

educators to model disciplinary thinking, coach students directly in applied settings,

and evaluate student work using industry benchmarks. Grounded in learning-by-

doing principles, the course makes expert knowledge accessible through structured

mentorship. This article details how professionals are engaged in each component and

outlines the foundational requirements for integrating practitioners into an intensive

conservation curriculum. Supplemental materials, including course syllabus, quiz

and exam questions, and conservation plan implementation examples, are provided

to support adoption elsewhere. Overall, this professionally integrated model offers a

promising framework for preparing future conservation practitioners, with evaluation

needed to assess long-term career impacts and institutional adaptability.

Plain Language Summary
The majority of soil and water conservation education has focused on learning

in the classroom, but students often struggle to apply what they learn in real-

world job situations. There is a gap between what students learn in school and

the skills required to work in conservation. An intensive conservation course that

incorporates working professionals into student learning was developed at South-
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ern Illinois University, Carbondale. The course has online sections and a week-long

hands-on experience where students work with professionals to solve real conserva-

tion problems. The intensive format lets students see how professionals think about

problems, make choices, and use what they know. This method could help future

conservation professionals prepare more effectively by addressing the gap between

theory and practice in environmental education. This approach can be adjusted to

suit different schools and enhance training for the next generation of environmental

professionals.

1 INTRODUCTION

Soil and water conservation education struggles to bridge the

gap between theoretical knowledge and the practical skills

required for professional practice (Freeman et al., 2014).

Employers consistently note that recent graduates, although

trained in soil science and conservation principles, frequently

lack the practical skills and professional competencies that are

needed for effective practice (Brevik et al., 2020; Masse et al.,

2019; Tushar & Sooraksa, 2023). This theoretical-practical

gap reveals the limitations of conventional classroom instruc-

tion, where students acquire knowledge of soil and water

conservation but rarely engage in real-world professional

practice (Hu, 2024).

The traditional lecture-based approach, although effec-

tive for delivering information, fails to nurture the complex

problem-solving skills needed by conservation professionals

(Freeman et al., 2014). Students may struggle to apply some

water conservation principles (such as groundwater flow or

the connection between land use and water quality) when

examining real field sites (LaDue et al., 2021). They may

know the basics of conservation planning, but they might

not have had the opportunity to work on real projects where

they had to make decisions and address limitations. Most

importantly, traditional education often fails to teach students

how professionals think, use acquired knowledge, and apply

judgment on a daily basis (Field et al., 2017; Hu, 2024).

This article introduces an intensive conservation course

that addresses these problems by integrating conservation

professionals into every aspect of the learning process. The

course features specialists from the United States Depart-

ment of Agriculture Natural Resources Conservation Service

(USDA NRCS), a regional representative from the Illi-

nois Department of Agriculture, Bureau of Land and Water

Resources, and a resource conservationist from Jefferson

County Soil and Water Conservation District, who serve as

mentors and help students work through real-life conserva-

tion problems. These professionals share their expertise by

discussing their decision-making process, providing students

with immediate feedback during field activities, and grading

their work according to industry standards.

The intensive format, which includes a set of online infor-

mation and exercises followed by a week-long immersive

experience, enables students to become deeply involved in the

professional aspects of their work in a way that is not pos-

sible in traditional classes. For long periods, students work

with professionals and observe not only how they perform

their jobs, but also how they think, set priorities, and solve

problems. This cognitive training model (Collins et al., 1989)

converts complex ideas into professional skills by putting

learning into real-world situations (Field et al., 2017).

The course is for graduate and upper-level undergraduate

students in programs such as soil science, forestry, horticul-

ture, weed science, and plant pathology. The course format

was developed in the Midwest United States, but its focus

on professional integration and experiential learning makes

it useful in various settings and institutions. The main innova-

tion is not in the content itself, as soil and water conservation

principles are already well-established (Manale et al., 2018).

Instead, it is in how professional expertise is integrated into

the learning process.

This article uses a narrative-descriptive approach to outline

a pedagogical framework for systematically integrating pro-

fessionals into the course components. Through this method

of professional integration, this article presents three goals.

First, it provides information on how conservation profes-

sionals were integrated as co-educators, while others served

as additional contributors. Second, it gives teachers help-

ful advice on establishing similar professional partnerships

and intensive learning experiences. Third, it contributes

to the broader discussion about how to bridge the gap

between theory and practice in environmental and agricultural

education by engaging students in real-world work situations.

2 THEORETICAL FOUNDATIONS

The course design integrates three learning theories to

facilitate professional development and skill enhancement.

Cognitive apprenticeship (Collins et al., 1989) provides a

framework for making professional expertise visible and

accessible to students. In traditional apprenticeships, mas-
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F I G U R E 1 The progression of cognitive training offered by the professionals during Days 1–5, taking place in one intensive week of the soil

and water conservation class.

ters show physical tasks for apprentices to replicate. How-

ever, conservation planning requires cognitive skills such

as problem-solving, decision-making, and professional judg-

ment, which are often difficult to observe unless they are

intentionally articulated. To address this, the intensive course

(a 7-week online pre-session and 5 days in 1-week face-to-face

session) engages professionals in discussing their thought pro-

cesses as they work (Figure 1). When agricultural engineers

examine a field or streambank, they do not just describe what

they see; they also explain why certain features are important

for conservation planning. This thinking-aloud method shows

how professionals use mental models to sort through complex

information and make important decisions.

Experiential learning theory (Kolb, 1984) organizes the

transition from general ideas to specific uses. The online mod-

ules introduce basic concepts (abstract conceptualization),

which students then observe in professional demonstra-

tions (reflective observation), use in field exercises (concrete

experience), and add to conservation plans (active experimen-

tation). This full cycle makes sure students learn by doing

things in different ways, which is designed to improve their

understanding of the conservation practices. The intensive

format shortens these cycles by allowing students to apply

what they’ve learned right away while still having access to

professional help.

The project-based approach (Krajcik & Blumenfeld, 2005)

serves as the building structure for the final conservation

planning project. Students address real-world problems by

developing conservation plans for actual field sites that

require a combination of technical knowledge, professional

standards, and practical constraints. The real-world problem

through the final project encourages greater participation and

gives a realistic setting for professional mentorship. Profes-

sionals lead teams through the same planning processes they

use in their work, which helps students learn not only the

technical requirements but also the landowners’ concerns,

economic limitations, and implementation issues that affect

real conservation decisions. It also introduces students to the

routine of the work being done by conservationists.

These theoretical frameworks come together to form what

Lave and Wenger (1991) refer to as “legitimate peripheral par-

ticipation,” in which beginners gradually assume increased

responsibilities within a community of practice (p. 29). Ini-

tially, students observe professionals demonstrating how to

do things and discussing the reasons behind their choices. As

students improve their skills, they complete tasks under the

guidance of a professional and receive immediate feedback.

By the end of the 1-week intensive class, students are some-

what more independent, and professionals act as consultants

instead of directors (Figure 1). This process is similar to the

way conservation agencies help new employees grow profes-

sionally by gradually giving them more responsibilities under

the guidance of experienced staff. The approach of experi-

enced staff mentoring new employees aligns with existing

frameworks that prioritize social learning and the application

of what the student learns (Abu-Bakarr et al., 2022; Kennedy

& Roper, 1990).
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T A B L E 1 Comprehensive course structure, primary learning objectives, and assessment methods.

Component Duration Format Primary learning objectives Assessment methods
Component I: Online

foundation building

8–10 h over 7 weeks Self-paced online

modules

Explain soil and erosion concepts.

Calculate estimated soil loss using

the Universal Soil Loss Equation

(USLE). Outline the technical

protocols required for field site

assessments.

USLE calculation

exercises with real-world

scenarios (Table S4)

Component II:

Professional-led

classroom sessions

2–3 h daily (Days

1–4)

Interactive sessions

with professionals

Execute Web Soil Survey data

collection and interpretation.

Evaluate technical specifications

for agronomic practices,

streambank stabilization, urban

erosion, and construction plans.

Standardized technical

exercises with

professional evaluation

Component III: Field

demonstrations and

hands-on training

4–5 h daily (Days

2–4)

Field-based

experiential learning

Execute soil surveys. Identify

erosion indicators. Operate

surveying instruments. Quantify

surface residues.

Standardized technical

exercises with

professional evaluation

(Tables S2 and 6)

Component IV:

Collaborative project

development

3 h (Day 5) Team-based project

work and

presentation

Synthesize technical site data into

a comprehensive conservation

project. Formulate professional

conservation plans. Execute

collaborative solutions to resolve

practical site challenges. Present

technical project findings.

Conservation plan

evaluation (Table S3).

Presentation effectiveness

is scored with a

standardized rubric.

The intensive format makes it easier to apply theory by

keeping the experience going. In traditional courses, related

ideas may be separated by weeks. In the soil conservation

course reported on here, the compressed timeline lets theory

and practice connect simultaneously. Students can use what

they learned in the morning in the field, and then, in the after-

noon, professionals can help them see how these things are

related. This shortened period also maintains the rate of pro-

gression and interest that often fades in traditional classes

(Assen & Otting, 2022; Hu, 2024; Kucsera & Zimmaro,

2010).

3 COURSE STRUCTURE AND
PROFESSIONAL INTEGRATION

The course “Soil & Water Conservation” (Course Code:

CSEM 446/PSAS 546) is a three-credit-hour class offered

during intersession, in the week before the spring semester

starts. It is designed for graduate and upper-level under-

graduate students in programs such as crop science, soil

science, forestry, horticulture, weed science, environmen-

tal management, and plant pathology. The course structure

involves four components, each featuring specific types

of professional involvement and pedagogical approaches

(Table 1).

3.1 Component I: Online foundation
building

In the first component, students interact with fundamental

concepts through independent online learning modules

(Table 1; Table S1). This component is comprised of 8–10 h

of lectures, quizzes, and interactive activities, available to

all enrolled students. The online curriculum is accessible

7 weeks prior to the intensive in-person week, which provides

students with sufficient time to engage with the materials

at their own pace. The self-paced online phase aligns with

Universal Design for Learning principles by providing mul-

tiple means of representation through varied formats (e.g.,

screen-reader-compatible PDFs and narrated PowerPoint

formats). This approach offers the flexible timing necessary

to accommodate different cognitive processing speeds and

allows for multiple interactions with foundational content

before field application (Almeqdad et al., 2023; CAST, 2018;

Espada-Chavarria et al., 2023).

The online segment encompasses fundamental topics,

which include the interpretation of soil survey data, an intro-

duction to wind and water erosion mechanisms, and the

foundational principles of conservation planning. Narrated

PowerPoint slideshows deliver key subjects, supplemented by

interactive quizzes and practical tasks for evaluation (Tables

S2–S4). Students are introduced to the Universal Soil Loss
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T A B L E 2 Course structure showing systematic professional integration across the key components.

Component Duration
Professionals and their
Designated roles Key activities

I. Classroom sessions
Day 1: Soil survey applications 3 h USDA NRCS soil scientist/lead

instructor and mentor

Advanced Web Soil Survey. Interpretation.

Soil limitations assessment. Professional

decision-making demonstrations.

Day 2: Residue management 3 h Conservation specialist/lead

instructor and field coach

Conservation system integration. Residue

management. Agronomic practices.

Day 3: Engineering design

waterways

3 h Agricultural engineer/lead

instructor and design coach

Structural practice design. Engineering-design

waterway. Real project examples.

Day 4: Ecological restoration 3 h Agricultural engineer/lead

instructor and design coach

Streambank stabilization techniques.

II. Field training
Days 1–4 5 h daily Multiple professionals

rotating/field coaches and skill

mentors

Equipment operation under supervision.

Practice evaluation at established sites.

Graduated independence model. Streambank

survey. Residue count. Examination of

waterways and drainage systems.

III. Project development
Days 2–5 1 h daily Conservationists and agricultural

engineers/project consultants and

evaluators

Site analysis guidance. Design review and

feedback. Professional-standard evaluation.

Equation (USLE) and its use in forecasting soil erosion rates.

The online modules address elements that influence erosion,

such as rainfall intensity, soil erodibility, slope length and

steepness, cover management, and support methods. Students

complete tasks that calculate possible soil loss under vari-

ous scenarios, which offers important background for field

applications.

This component familiarizes students with course expec-

tations, assessment methodologies, required materials, and

essential resources. Students examine safety precautions for

fieldwork and familiarize themselves with professional stan-

dards and practices employed in conservation planning. The

online approach enables students to advance at their own pace

while ensuring that all participants possess uniform founda-

tional knowledge prior to the commencement of the intensive

week.

Evaluation in this component encompasses the completion

of online modules and performance on quizzes. Students must

satisfactorily complete all online components before engaging

in the intensive week activities.

3.2 Component II: Professionally led
classroom sessions

Each day of the intensive week, which occurs during the inter-

session period between fall and spring semesters, begins with

2–3 h of interactive workshops led by conservation experts

who transform conventional lectures into professional men-

torship opportunities (Table 2; Figure 1). As part of their

mentoring role, the soil scientists, for example, not only

deliver soil information but also explain the methodologies

professionals use to address challenges in soil interpreta-

tion. In addition, when delivering instruction on the Web

Soil Survey, the professional explores real project sites while

articulating the decision-making processes.

On Day 1, the classroom section focuses on applying the

Web Soil Survey. This application involves the soil scientist

demonstrating to students how to obtain and interpret data

for conservation planning. At the end of this session, students

engage with the expert to seek clarification on challenges they

may encounter during data collection.

Conservation professionals deliver sessions on agronomic

methods and systems integration on Day 2. These experts

illustrate how to evaluate conservation effectiveness while

preserving agricultural output (Table S5). Using the stan-

dardized USDA conservation planning form (Table S5),

professionals guide students through the logic of agency

decision-making to balance soil conservation requirements

with estimated yields and harvest residue.

Day 3 includes agricultural engineers addressing water

management and structural methodologies. As they teach

this class, they present examples from their real projects

rather than theoretical ones. In addition, they demonstrate

how experts assess site characteristics, select appropriate

techniques, and modify typical designs to fit unique circum-
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6 of 9 OLA ET AL.

stances. Students observe the engineer’s methodical approach

to problem-solving, which provides them with direct expo-

sure to the application of technical guidelines and professional

strategies in field conditions.

Day 4 features experts in streambank stabilization and envi-

ronmental restoration. These discussions clarify the broad

character of conservation efforts, as experts explain the rela-

tionship between engineering solutions and environmental

parameters. Through these expert-led discussions, students

are introduced to various engineering practices in conserva-

tion, such as grassed waterways, streambank stabilization,

wetland restoration, and animal waste management.

Each daily classroom session (Days 1–4) concluded with

an interactive period where students asked the individual

specialist questions. Drawing on their wealth of profes-

sional experience, these experts addressed inquiries with

practical examples that illustrated the application of theo-

retical concepts to real-world scenarios (Field et al., 2017).

This approach provided students with the opportunity to

observe the logic and professional judgment required to go

through technical guidelines within each distinct conservation

discipline.

3.2.1 Implementation guidelines for academic
professional partnerships

Successful integration of practitioners into an intensive

curriculum requires a systematic implementation strategy ini-

tiated months prior to course delivery. This early delivery

schedule ensures sufficient time to establish initial contact

with local agency leadership, such as the USDA NRCS Dis-

trict Conservationist. The District Conservationist serves as

a bridge to align specialist expertise with the syllabus and

identify professionals with a passion for educational outreach.

It is important to note that when professionals are sched-

uled for specific technical sessions, the facilitators may need

to arrange backup professionals to prevent disruptions from

agency emergencies. Daily operations and emergencies may

be easy to manage when institutions allocate funds for mileage

reimbursement or offer continuing education credits for

participants. Participants also appreciate formal recognition,

such as thank-you letters to agency supervisors. This formal

recognition may help establish a long-term relationship.

Another very important factor is the availability of spe-

cific institutional support and physical resources. Physical

resources include a computer laboratory for Web Soil Survey

activities and proximity to field sites that demonstrate diverse

conservation challenges. These conservation challenges, such

as active streambank erosion, require field equipment, such as

surveying devices. These devices and other sensitive equip-

ment may be secured through agency loan programs or

institutional procurement.

3.3 Component III: Field demonstrations
and hands-on training

Field experiences last approximately 5 h daily (Tables 1

and 2, Component III), with professionals acting as trainers to

facilitate improvement in skills through progressive practice

(Figure 1). The process of moving from observation to inde-

pendent application exemplifies cognitive training concepts,

wherein professionals offer support that diminishes gradu-

ally as student proficiency increases (scaffolding) (Stalmeijer

et al., 2009; van Nooijen et al., 2024).

Field activities begin with site evaluation methodologies

that use the field map to identify landscape features and

soil mapping units (Figure S1). After these activities, stu-

dents practice conducting soil surveys using professional

techniques, which include profile description and soil classi-

fication. Furthermore, students collaborate in teams to count

residues, examine waterways, identify features that affect

water movement, and assess the probability of erosion. These

competencies are the basis for all subsequent conservation

planning endeavors. Students are instructed in erosion assess-

ment methodologies, which include visible erosion indicators,

measurement tools, and quantitative evaluation methods.

Field exercises encompass the identification of several erosion

forms, including sheet, rill, and gully erosion, as well as the

estimation of erosion rates using field indicators (Figure 2).

Students apply the USLE using real field measurements

and observations they have made (Table S4). As students

begin technique practice, specialists deliver prompt corrective

comments. In erosion assessment activities, the agricultural

engineer walks with student groups to offer guidance. This

method of coaching provides students with the opportunity

to observe expert modeling as well as refine their critical

thinking and interpretive skills through real-time feedback.

Research indicates that this cognitive apprenticeship approach

significantly improves professional judgment and reasoning

(Collins & Kapur, 2014; Zhang et al., 2025).

Training for equipment operation follows a standard pro-

cess. Experts initially exhibit the correct use of surveying

instruments, global positioning system devices, and field

evaluation tools. Students subsequently engage in supervised

practice, with professionals ensuring that proper technique

and safety are maintained.

The field demonstrations of current conservation practices

offer an opportunity to receive expert guidance on assess-

ment methodologies. To facilitate their guidance on transition

from theoretical erosion models to structural application,

students are taken to field sites with severe streambank inci-

sion and active erosion. At these locations, the agricultural

engineer instructs students on the use of topographic survey-

ing equipment to document bank profiles and demonstrates

how to identify the technical indicators that dictate profes-

sional management decisions for streambank restoration. This
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OLA ET AL. 7 of 9

F I G U R E 2 Students operating theodolite and documenting field measurements under professional supervision during the soil conservation

course at Southern Illinois University, Carbondale.

activity presents students with the opportunity to view land-

scapes from a professional perspective and identify subtle

indicators that inform management decisions.

The residue assessment exercise shows the implementation

of professional coaching (Tables S5 and S6). Professionals

demonstrate the line-transect method, thereafter observing

students while they practice. When students encounter dif-

ficulties in residue identification, specialists offer specific

guidance that promotes skill growth while ensuring precision.

Safety is of utmost importance during field activities,

with specialists demonstrating and enforcing appropriate

standards. This focus on safety culture emphasizes profes-

sional practice, wherein risk management is essential to

conservation efforts. Students understand that professional

competency involves being aware of and addressing poten-

tial risks in the field, something that is much better reinforced

during field practice than in a theoretical classroom setting.

3.4 Component IV: Collaborative project
development

The final component combines all prior knowledge into the

complete conservation planning project (Table S3). Detailed

project requirements and assessment criteria are first intro-

duced on Day 1 of the in-person week. This introduction

allowed students to familiarize themselves with the task at

the beginning of the intensive week. In addition, students

were organized into project teams or given the option to work

individually and develop the project. Project development

started on Day 2 with an intensive site examination. Student

teams work together to develop strategies for designated field

areas using professional procedures and standards. They are

exposed to practical challenges in soil and water conservation

to evaluate existing conservation requirements and identify

specific issues that require measures. Students use Web Soil

Survey data, field observations, and expert advice to identify

site characteristics and constraints. Teams develop conser-

vation targets based on site assessment outcomes and the

desires of landowners. Students practice addressing multiple

objectives, including mitigating soil erosion, preserving water

quality, enhancing animal habitats, and considering economic

factors.

This approach reflects the complex decision-making

involved in professional conservation planning. The selec-

tion of conservation techniques involves evaluating various

methods and choosing suitable practices based on specific

site characteristics. Students learn how to use USDA NRCS

technical standards and specifications to ensure their rec-

ommendations conform to professional criteria. Teams are

required to justify their choices using technical, economic,

and practical criteria. Project planning includes the complete

layout and design of proposed procedures. Students generate

maps showing practice areas and formulate time frames for

implementation. This multi-step technical workflow requires

students to integrate spatial data and project scheduling

(core components of the USDA NRCS planning process)

into the final conservation plan (Table S3). Teams develop
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8 of 9 OLA ET AL.

documented conservation plans following professional for-

mats and standards.

The conservation plans include executive summaries,

detailed technical sections, implementation recommenda-

tions, and supporting documentation (Table S3). Students

practice presenting technical information with the clarity to

convince others of actions that need to be taken as part of

their assessment, which is important for professional activ-

ity. Furthermore, student professional network growth occurs

through the sustained engagement with experts on a frequent

basis during the course.

Final presentations offer teams the opportunity to present

their conservation efforts to teachers and peers. Every team

member contributes to the presentation, which displays per-

sonal understanding and collaborative effort. Presentations

are assessed for technical precision, communicative clarity,

and the quality of recommendations. Feedback during presen-

tations offers a significant learning opportunity. Constructive

feedback offers an opportunity to improve students’ knowl-

edge by having them compare their work with real-world

standards and identify which skills they still need to improve

(Burgess & Mellis, 2015).

4 CONCLUSION

This conservation course offers a framework intended to

address the gap between academic knowledge and practical

expertise in soil and water conservation. Conservation train-

ing through professional integration provides a pedagogical

structure for students to engage in constructive investigations,

collaborative problem solving, and career insights that extend

beyond traditional classroom instruction. The intensive,

practice-oriented structure fosters genuine learning expe-

riences, professional networks, and collaboration between

students and practitioners. Although the model requires sig-

nificant coordination and resources, the goal is to prepare the

students to address real-world soil and water conservation

situations. Overall, this professionally integrated approach

provides a promising framework for preparing future con-

servation practitioners. Evaluation is needed to measure

long-term career outcomes and institutional adaptability.

Future versions of this course could strengthen interdisci-

plinary learning by adding a joint panel with all the specialists.

Such a session would allow students to observe how different

disciplines (e.g., engineering vs. soil science) approach the

same conservation challenge.
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