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Introduction

Agriculture teachers have many professional responsibilities. From appropriately managing instructional budgets to effectively providing engaging instruction in a variety of settings, agriculture teachers are expected to successfully carry out numerous tasks throughout each academic year (Eck et al., 2019; Phipps et al., 2008). Conceptually, these tasks each contribute to the implementation and sustainment of the complete Agricultural Education program model for students (i.e., instruction in classroom spaces and laboratory facilities, leadership development via the National FFA Organization, and individualized, experience-based learning through Supervised Agricultural Experiences [SAEs]). From the standpoint of teacher effectiveness, agriculture teachers must competently use their knowledge, skills, and resources to deliver a complete Agricultural Education program (Eck et al., 2019; Roberts & Dyer, 2004). Moreover, from the viewpoint of teacher competence and liability reduction, agriculture teachers must be able to appropriately use the various aspects of their respective programs, such as laboratory facilities, to safely facilitate student learning (Hainline et al., 2019). 

Wells et al. (2018) found that pre-service agriculture teachers perceived laboratory facilities as useful for project-based learning and that such facilities serve as effective vehicles for student learning. Despite this, however, Tummons et al. (2017) indicated that pre-service agriculture teachers frequently feel uncomfortable teaching in laboratory facilities, particularly regarding ensuring student safety and overcoming their own knowledge and skill deficits. Roberts et al. (2020) further specified that pre-service agriculture teachers often struggle with feelings of incompetence, especially regarding teaching technical agriculture knowledge and skills. Granberry et al. (2022) concurred, noting that female pre-service agriculture teachers often expressed feelings of anxiety about laboratory-based agricultural subject matter. Whitehair et al. (2020) indicated, however, that pre-service agriculture teachers who felt that they were better-prepared to teach laboratory-based agricultural subject matter expressed improved attitudes toward such.

Best et al. (2025) found that numerous laboratory facility-focused instructional tasks (e.g., teaching technical agriculture skills, ensuring facility readiness, supervising students, and so forth) were critical to agriculture teachers’ successful professional performance. Further, Solomonson et al. (2021) indicated that agriculture teachers’ confidence in themselves to successfully teach their agricultural subject matter (including within laboratory facilities) is pivotal in helping retain them in the profession. Consequently, adequate attention must be paid to preparing pre-service agriculture teachers to teach laboratory-based agricultural subject matter (Granberry et al., 2023; Wells et al., 2021).

It is critical that pre-service agriculture teachers be prepared to appropriately use a range of laboratory facilities, such as greenhouses and agricultural mechanics laboratories, prior to entering the profession. Such preparation helps ensure that pre-service agriculture teachers can more competently and confidently serve their students, their local communities, and the agricultural industry once they move into their professional roles (Sanders et al., 2023). However, there has been limited recent literature addressing how agriculture teachers are using their laboratory facilities, thus creating a need to more thoroughly explore this topic (Wells et al., 2024). In 2012, Shoulders and Myers examined agriculture teachers’ use of laboratory facilities, finding that agricultural mechanics laboratories and greenhouses were the most widely available and frequently used laboratory facilities. Do their findings still hold true? What implications would more recent data hold for agricultural teacher education stakeholders? Updated information regarding agriculture teachers’ use of laboratory facilities is needed.

Theoretical Framework

We used human capital theory (HCT) to underpin our study. Per Tan (2014), HCT suggests that proactively investing in training (e.g., activities conducted during university courses, early field experiences, and so forth) for individuals, such as pre-service agriculture teachers, will improve their productivity and effectiveness once they are in the workforce. HCT supports the notion of capitalizing on individuals’ educational needs early on to help maximize gains, such as more deliberately addressing pre-service agriculture teachers’ learning needs as they relate to agricultural laboratory facilities, over the long term (Becker, 1993). Developing insight into the agricultural laboratory facilities currently available to agriculture teachers, how they use them within their respective Agricultural Education programs, and perceived barriers they encounter when using their agricultural laboratory facilities helps agricultural teacher educators consider how best to prepare pre-service agriculture teachers, particularly when those data are obtained from across the United States.

Purpose and Objectives

	The current study was part of a larger, national-level study designed to examine agriculture teachers’ use of agricultural laboratory facilities. We used three research objectives to guide the current study:

	1) Describe the agricultural laboratory facilities available to agriculture teachers;

	2) Describe agriculture teachers’ frequency of agricultural laboratory facility use; and

	3) Describe agriculture teachers’ perceived barriers to agricultural laboratory facility use.

Methods

We designed the current study as a follow-up to Shoulders and Myers’ (2012) research, titled Teachers’ Use of Agricultural Laboratories in Secondary Agricultural Education. We selected and modified the items for our data collection instrument from their study. In addition to respondent demographics information, our data collection instrument contained three constructs addressing agriculture teachers’ perceptions regarding using agricultural laboratory facilities: (1) Student Learning, (2) Preparation Required, and (3) Barriers. The Student Learning construct included five items, the Preparation Required construct included five items, and the Barriers construct included 11 items. We used a five-point, Likert-type scale (i.e., Strongly disagree, Disagree, Neither agree nor disagree, Agree, and Strongly agree) within each of these three constructs. To establish content and face validity, we asked a panel of three agricultural teacher educators with prior experience teaching in agricultural laboratory facilities to examine our instrument. Each panel member provided feedback, and we used their recommendations to modify the designated items. Afterward, we conducted our pilot study to assess the reliability of our data collection instrument. 

During our pilot study, we collected data from 133 Illinois agriculture teachers. To assess the reliability of the three aforementioned constructs we used in our data collection instrument, we conducted a post-hoc analysis of the Likert-type items. Following George and Mallery’s (2003) interpretations, we found that the Cronbach’s alpha coefficients for the Student Learning (α = .924), Preparation Required (α = .852), and Barriers (α = .812) constructs were appropriate. Consequently, we proceeded to use our valid and reliable instrument to conduct our formal study.

We conducted our formal study during the Summer of 2025. Our efforts to obtain contact information for a national-level random sample of agriculture teachers from the National FFA Organization were unsuccessful. Hence, we partnered with the National Association of Agricultural Educators (NAAE) to obtain contact information for our random sample. Per Ashley Rogers (personal communication, May 9, 2025), there are 8,352 active NAAE members. Consequently, we used Krejcie and Morgan’s (1970) sample size calculation formula to determine an original sample size of 368 agriculture teachers. Because we were concerned with the potential for a low response rate to our data collection instrument, we decided to oversample within our population. Doss et al. (2022) recommended this approach. Shoulders and Myers (2012) likewise employed this tactic. Our final random sample consisted of 897 agriculture teachers. We followed Dillman et al.’s (2014) recommendations for using five points of contact to collect data from our sample. 

Using the Qualtrics platform to collect our data, we sent our initial contact e-mail to the 897 agriculture teachers in our sample. However, 100 e-mails bounced, yielding a failure rate of 11.1%. Consequently, our maximum sample size was then reduced to 797 agriculture teachers. Over the course of the four remaining e-mail contacts, we received 215 data collection instruments, yielding an initial response rate of 26.98%. However, we collected only 203 data collection instruments that contained usable data, yielding a final usable response rate of 25.5%. Our usable response rate resembled those of other scholars who have recently conducted national-level studies (i.e., Hainline & Wells, 2024; Sherman & Sorensen, 2020; Wells & Hainline, 2021).

We used the IBM® SPSS® Statistics (Version 26.0) software to analyze our data. Specifically, we used descriptive statistics (i.e., frequencies, percentages, means, and standard deviations) to analyze our data. We conducted independent samples t-tests to compare early- and late respondents’ responses on items found within our three constructs (i.e., Student Learning, Preparation Required, and Barriers) to assess for non-response error. We subsequently found no significant differences between the two groups (p > .05). Per Lindner et al. (2001), comparing early and late respondents is an acceptable, practical method of assessing non-response error in our discipline. Consequently, our results can be generalized to all agriculture teachers who are active NAAE members.

Results

	We noted the available agricultural laboratory facilities identified by respondents in Table 1 (below). Greenhouses (f = 167; 82.3%) were the most-frequently available agricultural laboratory followed by mechanics / carpentry / welding facilities (f = 151; 74.4%). Vineyards and turf grass management Areas (f = 4; 2.0%) were reportedly the least frequently available agricultural laboratory facility.

	Table 1


	Available Agricultural Laboratory Facilities Identified by Respondents (n = 203)

	Laboratory Type
	f
	%

	Greenhouse
	167
	82.3

	Mechanics / Carpentry / Welding Facility
	151
	74.4

	Hydroponics
	96
	47.3

	Garden
	87
	42.9

	Agriscience / Biotechnology Laboratory
	          68
	       33.5

	Land Laboratory (Field Crops)
	62
	30.5

	Landscaping Area
	60
	29.6

	Aquaculture Tank / Pond    
	56
	27.6

	Chicken Coop / Run
	55
	27.1

	Food Science Laboratory
	49
	24.1

	Livestock / Equine Facility
	49
	24.1

	Floral Design Laboratory
	45
	22.2

	Small Animal / Veterinary Laboratory
	35
	17.2

	Forestry Plot
	26
	12.8

	Nursery / Orchard / Grove
	24
	11.8

	Apiary (Beekeeping)
	14
	6.9

	Meats Laboratory
	11
	5.4

	Turf Grass Management Area
	4
	2.0

	Vineyard
	4
	2.0



	We noted the respondents’ reported frequency of agricultural laboratory facility use in Table 2 (below). Respondents most frequently reported that they used their greenhouses once per day (f = 65); further, they most frequently reported that they used their mechanics / carpentry / welding facility more than once each day (f = 84). In contrast, respondents reported using vineyards and turf grass management areas the least.



	Table 2


	Respondents’ Reported Frequency of Agricultural Laboratory Facility Use

	
	Frequency

	
Laboratory Type
	
Never
	1x/
year
	1x/ 
sem.
	1x/ month
	1x/ week
	1x/ day
	>1x/
day

	Greenhouse
	12
	2
	4
	8
	35
	65
	41

	Mechanics / Carpentry / Welding 
  Facility
	7
	2
	6
	6
	15
	31
	84

	Hydroponics
	14
	10
	10
	6
	29
	18
	9

	Garden
	11
	5
	12
	15
	26
	10
	8

	Agriscience / Biotechnology 
  Laboratory
	5
	3
	1
	9
	18
	16
	16

	Land Laboratory (Field Crops)
	7
	9
	20
	13
	7
	3
	3

	Landscaping Area
	8
	8
	12
	19
	8
	3
	2

	Aquaculture Tank / Pond    
	19
	1
	3
	7
	10
	14
	2

	Chicken Coop / Run
	3
	1
	2
	1
	8
	33
	7

	Food Science Laboratory
	4
	1
	5
	10
	16
	5
	8

	Livestock / Equine Facility
	2
	3
	5
	6
	9
	16
	8

	Floral Design Laboratory
	6
	3
	5
	14
	7
	5
	5

	Small Animal / Veterinary Laboratory
	3
	1
	4
	2
	7
	9
	9

	Forestry Plot
	3
	2
	10
	7
	3
	0
	1

	Nursery / Orchard / Grove
	4
	3
	5
	8
	4
	0
	0

	Apiary (Beekeeping)
	2
	2
	4
	0
	5
	1
	0

	Meats Laboratory
	0
	1
	3
	2
	3
	2
	0

	Turf Grass Management Area
	0
	1
	2
	1
	0
	0
	0

	Vineyard
	1
	0
	1
	2
	0
	0
	0



	We reported respondents’ perceived barriers to using agricultural laboratory facilities in Table 3 (below). Respondents most frequently Agreed (47.8%) or Strongly agreed (38.9%) that Large class sizes in the agricultural laboratory were a leading barrier. Respondents most frequently Disagreed (9.9%) or Strongly disagreed (27.1%) that Lack of administrative support was a barrier.

	Table 3


	Respondents’ Perceived Barriers to Using Agricultural Laboratory Facilities

	
	%
	
	
	

	Item
	SD
	D
	NAD
	A
	SA
	Mdn
	Md
	M

	Large class sizes in the 
  agricultural laboratory
	0.5
	3.0
	9.9
	47.8
	38.9
	4
	4
	4.21

	Safety in the agricultural 
  laboratory
	1.5
	8.4
	9.9
	49.8
	30.5
	4
	4
	3.99

	Lack of appropriate equipment / supplies to implement  
  laboratory instruction
	3.4
	9.4
	14.3
	48.3
	24.6
	4
	4
	3.81

	Lack of funding to implement 
  laboratory instruction
	3.9
	13.3
	16.7
	34.0
	32.0
	4
	4
	3.76

	Lack of physical space to 
  implement laboratory 
  instruction
	4.9
	13.8
	12.8
	43.8
	24.6
	4
	4
	3.69

	Lack of time to implement
  laboratory instruction
	4.9
	13.8
	15.3
	42.4
	23.6
	4
	4
	3.66

	Concerns over discipline in the 
  agricultural laboratory
	3.0
	22.2
	33.0
	24.6
	17.2
	3
	3
	3.31

	Lack of experience in 
  managing an agricultural 
  laboratory
	7.9
	22.7
	21.2
	34.5
	13.8
	3
	4
	3.23

	Lack of administrative support
	9.9
	27.1
	19.2
	25.1
	18.7
	3
	2
	3.15

	Lack of personal technical 
  agricultural skill knowledge to 
  teach in a laboratory setting
	9.4
	24.6
	25.1
	29.6
	11.3
	3
	4
	3.08

	Note. Scale: 1 = Strongly disagree (SD), 2 = Disagree (D), 3 = Neither agree nor disagree (NAD), 4 = Agree (A), 5 = Strongly agree (SA); Mdn = Median; Md = Mode; M = Mean.



Conclusions, Discussion, Recommendations, and Limitations

The current study was part of a larger, national-level study designed to examine agriculture teachers’ use of agricultural laboratory facilities. We found that greenhouses were the most available per our respondents, followed by mechanics / carpentry / welding facilities, hydroponics laboratories, garden spaces, and agriscience / biotechnology laboratories. This finding contradicts Shoulders and Myers (2012), who found mechanics / carpentry / welding facilities to be the most available. We further found that greenhouses were most frequently used by the respondents once per day (f = 65). However, mechanics / carpentry / welding facilities reportedly had a greater per-day frequency than any other agricultural laboratory type. In addition, we found that Large class sizes in the agricultural laboratory, Safety in the agricultural laboratory, and Lack of appropriate equipment / supplies to implement laboratory instruction were the most frequently identified barriers to teaching in agricultural laboratory facilities.

We emphasize that agricultural teacher educators prioritize preparing pre-service agriculture teachers to teach in agricultural laboratory facilities, especially in greenhouses and agricultural mechanics laboratories. Per our respondents, these are the two agricultural laboratory facility types that pre-service agriculture teachers will most likely encounter in their future careers. Further, we emphasize that agricultural teacher educators work proactively to help prepare pre-service agriculture teachers to overcome barriers they may encounter when teaching in agricultural laboratory facilities. Such proactive practices could include preparing pre-service agriculture teachers to develop and implement appropriate safety procedures and policies, developing instructional activities that can effectively engage large groups of students, and so forth. Stand-alone, laboratory management-oriented courses or modules within existing agricultural teacher education courses could likely serve as suitable vehicles through which to help address these topics (Sanders et al., 2023). Pre-service agriculture teachers are frequently hesitant to teach in agricultural laboratory settings (Granberry et al., 2022; Tummons et al., 2017). From a human capital development perspective (Becker, 1993; Tan, 2014), using a data-driven, pragmatic approach to better serve pre-service agriculture teachers before they enter their chosen profession will likely improve outcomes for program stakeholders.

We recommend that the current study be replicated at regular intervals to examine patterns of change regarding teaching in agricultural laboratory facilities. Regularly updated data would serve to help steer the direction of agricultural teacher education programming across the United States. We do wish to note that our final random sample consisted only of active NAAE members. As such, our findings are only generalizable to agriculture teachers who are active NAAE members and are not generalizable to all agriculture teachers across the United States.
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