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Twenty-four states host FFA summer camps to support adolescent maturation along with indoctrination 

into the culture and values of the FFA.  Camps typically include a variety of activities designed to engage 

members in social activities and non-formal academic content.  More than 1500 campers attend the Ok-

lahoma FFA Alumni Leadership Camp annually and are taught leadership curriculum.  Using a split-plot 

factorial repeated measures quasi-experimental design, we established learning styles of campers and the 

relationship between learning style and learning outcomes.  Preferred learning style had no effect on the 

amount of information learned or retained by campers when comparing mean scores of pretests, post-

tests, and delayed posttests.  However, extroverts had more positive attitudes toward camp than intro-

verts.  Camp planners are advised to developmentally evaluate academic curriculum used during camp in 

an effort to attend to the unique psychosocial needs of introverts to improve their attitudes toward camp. 
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The National FFA Organization (FFA) seeks 

to make “a positive difference in the lives of 

students by developing their potential for prem-

ier leadership, personal growth, and career suc-

cess through agricultural education” (mission 

statement, National FFA Organization, 2008, p. 

5).  In support of the mission, FFA sponsors 

numerous leadership experiences, including 

summer camps that focus on developing person-

al leadership skills among participants, namely 

eighth through twelfth grade students (National 

FFA Organization, n.d.).  Twenty-four state FFA 

associations offer summer camps, including Ok-

lahoma, which has hosted a camp for 30 years 

(McCrea, 2011).  The camps encourage youth to 

improve their social, personal, and leadership 

attributes and prepares FFA officers and mem-

bers for success in the classroom (Conners, Falk, 

& Epps, 2010). 

Approximately 1,500 campers attend Okla-

homa FFA Alumni Leadership Camp annually 

(McCrea, 2011).  Camp participation is predi-

cated upon three criteria: (a) completing at least 

one year of agricultural education coursework at 

the eighth-grade level or higher, (b) being pre-

enrolled in an agricultural education course for 

the following semester, and (c) paying the camp 

fee (K. Boggs, personal communication, May 

16, 2011). 

Camp leaders seek to deliver not only a rec-

reationally and socially satisfying experience for 

campers, but also an academically rich curricu-

lum in leadership and communication studies 

that compliments agricultural education class-

room instruction.  Small group peer leaders (19 

year old camp alumni) use breakout sessions to 

deliver academic curriculum similar to that used 

in formal classroom settings (K. Murray, per-

sonal communication, May 16, 2011).  Given 

the resources devoted to creating and delivering 

academic curriculum, camp leaders sought to 

determine the impact of the breakout sessions on 

knowledge gained and retained over time among 

campers.  Knowledge retention is often predicat-

ed on learner characteristics such as learning 

styles, among other attributes (Cano & Garton, 

1994; Dyer & Osborne, 1996; Lambert, Smith, 

& Ulmer, 2010).  Therefore, the study was de-

signed to understand better the impact of camp-

ers’ learning styles on knowledge gained and 
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retained over time.  The reported findings can be 

transferred to similar non-formal FFA activities, 

including summer camps hosted by other states.    

Learning styles have been defined as “the 

way people absorb, process, and retain infor-

mation” (DeBello, 1990, p. 203), and were oper-

ationalized in this study using Jung’s (1971) 

personality dimensions of extraversion, introver-

sion, sensation, and intuition as attributes that 

may impact learning outcomes. 

Much research has been conducted explor-

ing the impact of learning style on academic 

outcomes in school-based agricultural education 

(Brown & Terry, 2013; Cano & Garton, 1994; 

Cano, Garton, & Raven, 1992; Dyer & Osborne, 

1996; Friedel & Rudd, 2006; Garton, Spain, 

Lamberson, & Spiers, 1999; Lambert, Smith, & 

Ulmer, 2010; Marrison & Frick, 1994; Whitting-

ton & Raven, 1995).  An abundance of literature 

associated with learning styles also exists in the 

broader educational context, implicating learn-

ing styles as a variable of considerable interest 

when studying curriculum effectiveness (Hansen 

& Stansfield, 1982; McDonald, 1984; Me-

hdikhani, 1983; Miller, 1991; Paradise & Block, 

1984). 

  Numerous learning style inventories have 

been developed to diagnose an individual’s style 

and predict preferred learning processes in for-

mal classroom settings.  An early and popular 

tool was the Gregorc Style Delineator™ (GSD), 

which classified learners into four sub-types: 

Concrete Sequential (CS), Abstract Sequential 

(AS), Abstract Random (AR), and Concrete 

Random (CR) (Gregorc, 1982).  The GSD used 

a continuum consisting of concrete and abstract-

ness on opposing ends to classify learners.  Con-

crete learners are prone to thinking in terms of 

right or wrong versus abstract learners who find 

value in the idea that things could be right and 

wrong and are open to ambiguity (Gregorc, 

1982).  Lambert, Smith, and Ulmer (2010) used 

the GSD to determine if mind styles affected the 

relational satisfaction between mentors and pro-

tégés who were participating in a new teacher-

mentoring program. 

Several researchers in agricultural education 

have used the Group Embedded Figures Test 

(GEFT) to assess students’ preferred learning 

style (Cano & Garton, 1994; Cano & Metzger, 

1995; Dyer & Osborne, 1996; Garton et al. 

(1999).  The GEFT classifies learners as field-

dependent or field-independent, where field-

dependent learners focus on the social environ-

ment and struggle with problem solving and 

field-independent learners prefer to perform ac-

tivities independently and excel in solving prob-

lems (Oltman, Raskin, & Witkin, 1971). 

The Kolb Learning Style Inventory (KLSI) 

identifies nine learning styles based upon an in-

dividual’s preference among learning modes 

identified by Kolb (1984); they are concrete ex-

perience, reflective observation, abstract concep-

tualization, and active experimentation (Kolb & 

Kolb, 2009).  The KLSI was theoretically rooted 

in Jung’s (1971) psychological trait theory 

(Kolb, 1984). 

More recently, the Paragon Learning Style 

Inventory (PLSI) (Shindler & Yang, 2003) 

emerged as an alternative to Kolb’s often-

criticized model for its overly complex applica-

tion (Loo, 1999).  Similar to the KLSI, Jung’s 

(1971) four dimensions of extroversion-

introversion, sensation-intuition, thinking-

feeling, and judging-perceiving function as the 

theoretical foundation for the PLSI.  The 52 

items making up the PLSI were constructed us-

ing a single question or stem statement with two 

opposing statement choices.  Shindler and Yang 

(2003) indicated that the first two Jungian types, 

extroversion versus introversion and sensation 

versus intuition, most influence how an individ-

ual learns and performs in an academic setting, 

and they named and described four learning 

styles associated with the two type dimensions. 

Action Oriented Realists are people who are 

both extraverted and sensate.  They thrive on 

action and prefer to work in groups.  They are 

also impatient with slow, complicated situations 

and place high value on practical results.  Action 

Oriented Innovators are people who are both 

extraverted and intuitive.  They share their 

thoughts openly and enjoy testing their many 

theories with the group.  They are also deterred 

by details and routine activities.  Thoughtful Re-

alists are people who are both introverted and 

sensate.  They make careful, steady choices and 

prefer to work alone.  Although they are not ex-

pressive by nature, they are detailed observers.  

Finally, Thoughtful Innovators are people who 

are both introverted and intuitive.  They are ex-

cellent problem solvers and prefer to work alone 



Brown and Kelsey  The Impact of Learning… 

Journal of Agricultural Education 208 Volume 54, Issue 4, 2013 

on their own thoughts and ideas.  They are fas-

cinated with scientific ideas and are future ori-

ented. (Shindler & Yang, 2003) 

Many agricultural education scholars have 

focused their work on the impact of learning 

styles on various attributes including teaching 

impact, learning outcomes, satisfaction with 

schooling and mentoring experiences, and crea-

tive thinking (Cano & Garton, 1994; Cano et al., 

1992; Dyer & Osborne, 1996; Friedel & Rudd, 

2006; Garton et al., 1999; Lambert et al., 2010; 

Marrison & Frick, 1994; Whittington & Raven, 

1995).  The wider body of educational research 

(Hansen & Stansfield, 1982; McDonald, 1984; 

Mehdikhani, 1983; Miller, 1991; Paradise & 

Block, 1984) has also used learning styles as a 

key variable for examining the impact of style 

upon similar constructs, with similar results – no 

significant differences between groups.  These 

findings incriminate learning styles as an incon-

clusive variable for predicting teaching and 

learning outcomes.  

However, the majority of learning style re-

search has been conducted in formal classroom 

settings, whereas FFA camps are noted as non-

formal learning environments (Kasworm, Rose, 

& Ross-Gordon, 2010).  There is a paucity of 

research examining the effect of learning styles 

of leaders and learners in non-formal settings; 

therefore, research exploring the impact of 

camper learning style on learning outcomes in 

an FFA camp setting was warranted (Brown & 

Terry, 2013). 

 

Theoretical Lens 

 

Jung (1971) outlined traits that affect how 

people learn, act, think, communicate, and view 

the world.  He identified four factors that deter-

mine a person’s psychological type using four 

continua: Extrovert-Introvert, Sensate-iNtuitive, 

Thinker-Feeler, and Judger-Perceiver. People 

trend naturally toward one characteristic of each 

dyad, resulting in 16 possible psychological 

types.  Each type predicts how people learn, be-

have, and interact with others.  

Extroverts are drawn to other people or ob-

jects as a source of energy, while introverts draw 

energy from the self (Jung, 1971).  Shindler and 

Yang (2003) explained further that extroverts 

are more comfortable and confident in social 

environments and gain their ideas from external 

forces, while introverts prefer to work alone, set 

their own standards, and acquire ideas from 

within. 

Intuition or sensation explains how people 

process and make meaning of ideas.  Shindler 

and Yang (2003) explained that sensates view 

ideas as physical and real, whereas intuitives 

operationalize ideas as real and see them “as a 

world in and of themselves” (p. 2).  Sensates 

rely on folk knowledge and value practical 

viewpoints, whereas intuitives value imagination 

and are future-oriented (Jung, 1971). 

While making decisions, people either rely 

primarily on thought or feeling to guide them 

(Jung, 1971).  “Thinkers tend to make decisions 

based on logic and ideas whereas feelers tend to 

make decisions based more on relation to people 

and how their actions affect others, especially 

their feelings” (Shindler & Yang, 2003, p. 2).  

Further, feelers dislike conflict and stimulate 

enthusiasm among groups (Shindler & Yang, 

2003).  Finally, thinkers are unprejudiced in con-

flict and require reason when making decisions 

(Shindler & Yang, 2003). 

Judgers and perceivers differ in their orien-

tation to the external environment (Jung, 1971).  

Perceivers struggle to make decisions and prefer 

to maintain several options for action (Shindler 

&Yang, 2003).  Perceivers are spontaneous peo-

ple and tolerate the differences they have with 

others, while judgers are decisive rather than 

curious and can suffer from rash decision-

making (Shindler &Yang, 2003).  Shindler and 

Yang (2003) have taken Jung’s personality pro-

files and applied them to learning styles vs. per-

sonality styles alone. 

 

Purpose, Objectives, and Hypotheses 

 

The purposes of this study were to explore 

the interaction between learning outcomes and 

learning style of Oklahoma FFA Alumni Lead-

ership Camp participants (campers), and investi-

gate the relationship between campers’ attitudes 

about camp and their learning style. The follow-

ing objectives were formulated to accomplish 

the purposes: 

 

1. Determine the preferred learning 

style of campers. 
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2. Determine relationships between 

campers’ preferred learning style 

and their attainment of knowledge 

associated with the curriculum 

taught during the camp. 

3. Determine the relationship between 

campers’ learning style and their re-

tention of knowledge gained during 

the camp. 

4. Determine if a relationship exists 

between campers’ learning style and 

their attitude about the camp experi-

ence. 

The following hypotheses were formulated 

for the second and third objectives and guided 

the statistical analysis of the study: 

 

Objective 2 

H0:  No difference existed between pre-

test and posttest scores of campers 

with differing learning styles. 

H0:  No interaction existed between pre-

test and posttest scores of campers 

and their personal learning style. 

Objective 3 

H0:  No difference existed between pre-

test, posttest, and delayed posttest 

scores of campers with differing 

learning styles. 

H0:  No interaction existed between pre-

test, posttest, and delayed posttest 

scores of campers and their person-

al learning style. 

 

Methodology 

 

Population and Sampling 

 

The target population for this study was 

FFA members who participated in the Oklahoma 

FFA Alumni Leadership Camp, summer 2011.  

Because the target population exceeded 1,500 (N 

= 1,543), a random sample was drawn to select 

the subjects.  Individual campers were assigned 

a number during the camp registration process 

and matched to a list of randomized numbers 

generated using a web-based randomization tool 

(randomizer.org).  

Although a sample of 60 was needed to 

reach maximum statistical power with a moder-

ate effect size (Faul, Erdfelder, Lang, & Buch-

ner, 2007), generalization to the population was 

desired; therefore, a sample size larger than 60 

was necessary.  Krejcie and Morgan’s (1970) 

Table for Determining Sample Size from a Given 

Population was utilized to determine the appro-

priate sample size (n = 310) for the study popu-

lation (N = 1,543).  To ensure a final sample size 

large enough to generalize study results, we 

chose to randomly sample 435 campers after 

approval from the Institutional Review Board at 

Oklahoma State University.  Ultimately, the 

sample was reduced to 395 due to a lack of pa-

rental consent from 40 campers.  In all, 344 FFA 

members participated in the study while at 

camp, resulting in an 87% response rate.  Ac-

cording to Lindner, Murphy, and Briers (2001), 

a response rate at this level requires no further 

procedures to control for non-response error. 

 

Research Design 

 

The objectives of this study were met by us-

ing a split-plot factorial repeated measures qua-

si-experimental design.  The study was deemed 

quasi-experimental because campers were not 

randomly assigned to treatment groups (Kirk, 

1995) due to the natural occurrence of learning 

styles among individuals.  According to Field 

(2009), study participants are required to com-

plete all levels of the quasi-experiment when 

using the repeated-measures research design.  

The three levels of this repeated-measures quasi-

experiment were a pretest, posttest, and delayed 

posttest.  To meet the objectives of the study, 

student learning style was identified, student 

cognitive gain and retention was determined by 

pretest, posttest, and delayed posttest scores, and 

students were split into four test groups based on 

their preferred learning styles to determine if 

their individual style affected their level of cog-

nitive gain and retention of material taught dur-

ing small group breakout sessions.  Small groups 

convened seven times during the four-day camp, 

which resulted in 12 hours of treatment.  Each 

small group was led by a post high school (age 

18-19), former FFA member known as a Small 

Group Leader (SGL).  

Steinberg (2008) defined an independent 

variable as “the treatment or condition that the 

researcher expects will make subjects perform 

either better or worse on some measure of be-
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havior” (p. 142).  The independent variables in 

the quasi-experimental component were the four 

learning styles: (a) Action Oriented Realists, (b) 

Action Oriented Innovators, (c) Thoughtful Re-

alists, and (d) Thoughtful Innovators (Shildler & 

Yang, 2003).  Camper attitude scores pertaining 

to evaluation, potency, and activity of camp also 

served as independent variables in secondary 

data analysis procedures designed to meet the 

fourth research objective. 

Dependent variables are “the measured out-

come or behavior, which the researcher then as-

sumes is attributable to the treatment” (Stein-

berg, 2008, p. 142).  Three repeated measures of 

knowledge related to communications served as 

the dependent variables for this study.  Those 

measures were collected in the form of a pretest, 

posttest, and delayed posttest. 

In experimental design research, there are 

eight primary threats to internal validity: (a) his-

tory, (b) maturation, (c) testing, (d) instrumenta-

tion, (e) statistical regression, (f) differential se-

lection of participants, (g) mortality, and (h) se-

lection-maturation interaction (Gay, Mills, & 

Airasian, 2009).  Three tactics for overcoming 

threats to internal validity in experimental re-

search are random assignment of subjects, ran-

dom selection of subjects, and researcher control 

over other nuisance variables (Gay et al., 2009).  

Although extensive precautions were taken to 

ensure that threats to internal validity were ad-

dressed, some threats were unavoidable due to 

the quasi-experimental nature of the study.  

Campers were not randomly assigned to treat-

ment groups; therefore, nuisance variables could 

have skewed the data.  

 

Data Collection Instruments 

 

Through a thorough review of the literature, 

we determined that the Paragon Learning Style 

(PLSI), a widely used 52-item instrument, was 

the most appropriate learning style inventory to 

meet the objectives of the study (Shindler & 

Yang, 2003).  Items of the PLSI were construct-

ed using a single question or stem statement 

with two opposing answers or statement choices.  

This standardized instrument has been reviewed 

continuously to increase reliability and improve 

validity for more than 10 years.  Shindler and 

Yang (2003), creators of the instrument, report-

ed split-half reliability coefficients between .90 

and .94 for each of the four dimensions.  Based 

on this report, the instrument was considered 

valid and reliable. 

An original instrument was created to assess 

camper’s cognitive gain of concepts associated 

with the curriculum taught during camp small 

group breakout sessions.  The instrument, Camp 

Communications Content Examination (CCCE), 

was a criterion-referenced test.  State FFA staff 

and Alumni Camp planners collaborated with us 

to identify objectives of the curriculum, which 

focused on personal communication, team 

communication, and family communication.  

The CCCE was composed of 17 multiple-choice 

items. 

A panel of experts comprised of two leader-

ship curriculum specialists, three agricultural 

education teacher educators, and three students 

from high schools in Oklahoma, reviewed the 

CCCE for face and content validity.  Creswell 

(2008) explained, “content validity is the extent 

to which the questions on the instrument and the 

scores from these questions are representative of 

all the possible questions that a researcher could 

ask about the content or skills” (p. 172).  Two 

leadership curriculum specialists were included 

on the review panel primarily for the purpose of 

reviewing each test item for content validity.  

Both of the leadership curriculum specialists had 

experience writing curriculum and assessments 

for FFA leadership seminars and conferences 

such as Made for Excellence and the Washing-

ton Leadership Conference.  Teacher education 

faculty members in agricultural education were 

also included on the panel due to their expertise 

in constructing summative education assess-

ments.  Panel members were tasked with deter-

mining if the test items were constructed appro-

priately.  Finally, three Oklahoma high school 

students were asked to review the CCCE prima-

ry for face validity.  The three students reviewed 

the instrument to ensure that all test items and 

directions were written at an age-appropriate 

level and were easy to comprehend.  After two 

rounds of reviews and feedback from the panel, 

minor changes were made to the instrument.  As 

a result of these procedures, the CCCE was 

deemed a valid instrument. 

Reliability “is the ability of the measure to 

produce the same results under the same condi-
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tions” (Field, 2009, p. 12).  Wiersma and Jurs 

(1990) suggested eight methods to establish reli-

ability of a criterion-referenced examination in-

cluding homogeneous items, discriminating 

items, enough items, high quality copying and 

format, clear directions for the students, a con-

trolled setting, motivating introduction, and clear 

directions for the scorer.  To ensure test reliabil-

ity, we carefully considered and applied these 

eight directives when constructing the CCCE.  

Multiple sources in the literature described the 

relevant function of reliability indices in criteri-

on-referenced tests (Kane, 1986; Lang, 1982; 

Popham & Husek, 1969; Wiersma & Jurs, 

1990).  The Kuder-Richardson (KR20) formula 

(Cronbach, 1970), a test for internal consistency 

used commonly in association with criterion-

referenced exams, was used to test the CCCE for 

internal consistency.  The CCCE produced a 

coefficient of .52 (KR20), which is acceptable 

for criterion-referenced exams (Kane, 1986).  

Based on these efforts, the CCCE was deter-

mined to be a valid and reliable instrument. 

We developed the Alumni Camp Attitude 

Assessment (ACAS) semantic differential (Os-

good, Suci, & Tannenbaum, 1965) to determine 

the attitudes of campers regarding the camp ex-

perience in the areas of evaluation, potency, and 

activity.  Following the advice of Isaac and Mi-

chael (1995), we chose five adjective pairs for 

each of the three factors, and varied the ar-

rangement of each adjective pair so that the po-

tent, evaluative, and active ends of the scales 

were positioned on both the left and right posi-

tions of the seven-point scale to avoid the devel-

opment of response patterns.  Fifteen pairs of 

polar adjectives were chosen to be included in 

the sematic differential.  According to Isaac and 

Michael (1995), an attitude score between 1.00 

and 3.99 is considered negative, a score between 

4.00 and 4.99 is considered neutral, and a score 

between 5.00 and 7.00 is considered positive. 

The ACAS was reviewed for face and con-

tent validity by the same panel of experts that 

reviewed the CCCE.  All adjective sets were 

chosen from the list of factor-analyzed adjective 

pairs developed by Osgood et al. (1965) and 

were standardized.  We chose to conduct a post-

hock reliability analysis of the ACAS because 

the instrument was administered to students ra-

ther than adults.  The ACAS produced a reliabil-

ity coefficient of .70 (Cronbach’s Alpha).  

 

Procedures 

 

During the registration period for each of the 

four sessions of camp, randomly selected camp-

ers were hand delivered a packet containing two 

instruments: a content examination designed to 

measure cognitive gain of camp curriculum; and 

the Paragon Learning Style Inventory (PLSI) 

(Shindler & Yang, 2003), designed to measure 

camper learning styles.  This administration 

served as the pretest.  Before leaving camp, the 

same campers were asked to complete the CCCE 

as a posttest and the ACAS.  

Six months later (January 2012), participants 

were mailed the CCCE as a delayed posttest 

measure.  The decision to administer the CCCE 

six months after the camp experience was sup-

ported in educational literature (Berti & Andrio-

lo, 2012).  As supported in literature, the results 

of the delayed posttest were used to determine 

the level of cognitive retention (Fleming & Al-

exander, 2001; Hall & Edmondson, 1992; 

Ramraje & Sable, 2011).  Dillman (2000) ex-

plained that survey implementation has a much 

greater bearing on response rate than the actual 

design and quality of the questionnaire and out-

lined five elements for achieving high response 

rates: (a) creation of a respondent-friendly ques-

tionnaire, (b) four separate mailings to each sub-

ject by first class mail, with an additional special 

contact, (c) return envelopes with first class 

stamps, (d) personalized mailings to each sub-

ject, and (e) prepaid incentives.  Dillman’s 

(2000) design was followed to contact the teach-

ers of each subject rather than to communicate 

with each camper individually.  

Two hundred and forty-three campers com-

pleted and returned the delayed posttest resulting 

in a 70.63% response rate.  The best method to 

control for nonresponse error, a threat to exter-

nal validity, is to compare those who responded 

to those who did not (Lindner et al., 2001).  We 

contacted agricultural education teachers who 

did not return their students’ instruments by tel-

ephone to request the completed instruments 

from the sample.  Twenty instruments were 

completed and received through this process, 

meeting the minimum standard for the number 



Brown and Kelsey  The Impact of Learning… 

Journal of Agricultural Education 212 Volume 54, Issue 4, 2013 

of subjects needed to represent non-respondents 

(Lindner et al., 2001).  A t-test analysis showed 

no significant differences between the respond-

ents and non-respondents [t (261) = -.56, p = 

.58].  It was, therefore, determined that the re-

spondents were representative of the population 

and the results can be generalized to the popula-

tion. 

 

Data Analysis  

 

All data were analyzed using Statistical 

Package for Social Sciences (SPSS) version 20 

for Macintosh computers.  To reduce human 

error, we also used SPSS to calculate individual 

camper scores for all three levels of the CCCE 

and to calculate mean scores for the three atti-

tude factors associated with the ACAS.  The 

split-plot factorial (SPF) design was used to 

meet the second and third objectives and was the 

primary analysis procedure.  SPF designs test for 

between-subjects effects and within-subjects 

effects (Kirk, 1995).  This study employed a 

SPF-4x2 design that tested differences among 

four between-subjects groups (learning styles), 

differences between two repeated measures (pre-

test and posttest scores) and determined if an 

interaction existed between learning styles and 

test scores.  We also utilized an SPF-4x3 design, 

which included one additional repeated measure 

(delayed posttest) to test for between-subjects 

effects and within-subjects effects when the de-

layed posttest was added to the analysis.  Field 

(2009) explained that a test for sphericity is not 

necessary when an analysis includes only two 

repeated measures.  Therefore, Mauchly’s 

(1940) sphericity test was only used as part of 

the SPF-4x3 analysis.  Mauchly’s (1940) test for 

sphericity was non-significant (p = .43); there-

fore, the assumption of sphericity was met.  Fur-

thermore, Levene’s (1960) test for homogeneity 

of variance was used to determine that there 

were no significant differences between the var-

iances of each group.  Levene’s (1960) test pro-

duced a p value of .86 when comparing group 

variances for the pretest, a p value of .14 when 

comparing group variances for the posttest, and 

a p value of .65 when comparing group vari-

ances for the delayed posttest.  

The fourth objective was analyzed using a 

one-way ANOVA to test if relationships existed 

between campers’ preferred learning style and 

their attitude score.  Appropriate statistical tests 

were used to determine that all assumptions 

were met during the secondary data analysis 

procedures.  

Partial eta squared (ηp
2
) is a suitable statistic 

to calculate effect size in a repeated measures 

design with more than two independent varia-

bles (Richardson, 2011).  Cohen (1965) ex-

plained that the partial eta squared statistic (ηp
2
) 

is appropriate because other non-error causes of 

variation are partialed out of the analysis.  

Therefore, partial eta squared (ηp
2
) was utilized 

to report effect sizes for both SPF analyses.  

 

Findings 

 

The first objective was to determine the pre-

ferred learning style of campers.  Approximately 

60% of the respondents possessed an extraverted 

learning style (f = 206).  The most common 

learning style among campers was Action Ori-

ented Realists (f = 108; 31.40%) followed by the 

second extraverted learning style, Action Ori-

ented Innovators (f = 98; 28.48%).  Thoughtful 

Realists, an introverted learning style, accounted 

for 28.40% (f = 97) of the sample while 11.92% 

(f = 41) were Thoughtful Innovators, an intro-

verted learning style. 

The second objective determined relation-

ships between campers’ preferred learning style 

and their attainment of knowledge associated 

with the curriculum taught during camp.  The 

size of each treatment group and the group mean 

pre-test and post-test score can be found in Ta-

ble 1. 
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Table 1 

 

Mean Raw Pretest and Posttest Scores and Percentages that were Correct by the Treatment Group (n = 

344) 

 

 Treatment Group  f M SD % Correct 

Pre-Test Action Oriented Realists (ES) 108 5.12 1.93 30.12 

 Action Oriented Innovators (EN) 98 5.18 1.85 30.47 

 Thoughtful Realists (IS) 97 5.34 1.92 31.41 

 Thoughtful Innovators (IN) 41 5.20 2.09 30.59 

 Overall 

  

344 5.21 1.92 30.65 

Post-Test Action Oriented Realists (ES) 108 10.13 2.74 59.59 

 Action Oriented Innovators (EN) 98 9.52 2.37 56.00 

 Thoughtful Realists (IS) 97 9.64 2.64 56.71 

 Thoughtful Innovators (IN) 41 9.83 2.61 57.82 

 Overall 344 9.78 2.59 57.53 

 

There was no difference between pretest and 

posttest scores of Oklahoma FFA Alumni Lead-

ership Camp attendees with differing learning 

styles.  Between-subjects effects, learning styles, 

were not significant [F(3, 1) = .38, p = .77].  

Levene’s test of equality of error variances was 

non-significant; therefore, equal variances were 

assumed.  Because there were only two repeated 

measures, Mauchly’s test of sphericity was not 

necessitated (Field, 2009).  The observed power 

for the statistical analysis was low (.13) due to a 

negligible effect size (ηp
2 
= .003). 

There was no interaction between pretest 

and posttest scores of Oklahoma FFA Alumni 

Leadership Camp attendees and their personal 

learning style.  The interaction between learning 

style and time was not significant [F(3, 3) = 

1.52, p = .21].  Levene’s test of equality of error 

variances was non-significant; therefore, equal 

variances were assumed.  Although the analysis 

employed a large n, the observed power for the 

statistical analysis was moderate (.40) due to a 

negligible effect size (ηp
2 
= .01). 

The third objective sought to determine the 

relationship between campers’ learning style and 

their retention of knowledge gained during the 

camp. Table 2 displays the size of each treat-

ment group and the group mean pre-test, post-

test, and delayed post-test score. 
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Table 2 

Mean Raw Pretest, Posttest, and Delayed Posttest Scores and Percentages that were Correct by the 

Treatment Group (n = 243) 

 Treatment Group n M SD % Correct 

Pre-Test Action Oriented Realists (ES) 76 4.97 1.97 29.24 

 Action Oriented Innovators (EN) 68 5.16 1.84 30.35 

 Thoughtful Realists (IS) 67 5.51 1.94 32.41 

 Thoughtful Innovators (IN) 32 5.41 1.88 31.82 

 Total 

 

243 5.23 1.92 30.76 

Post-Test Action Oriented Realists (ES) 76 10.07 2.89 59.24 

 Action Oriented Innovators (EN) 68 9.30 2.24 54.71 

 Thoughtful Realists (IS) 67 9.73 2.67 57.24 

 Thoughtful Innovators (IN) 32 10.03 2.44 59.00 

 Overall 243 9.75 2.61 57.35 

Delayed 

Post-Test 

 

Action Oriented Realists (ES) 

 

76 

 

7.38 

 

2.57 

 

43.41 

 Action Oriented Innovators (EN) 68 6.76 2.21 39.76 

 Thoughtful Realists (IS) 67 7.19 2.43 42.29 

 Thoughtful Innovators (IN) 32 7.41 2.28 43.59 

 Total 243 7.16 2.40 42.12 

Note. Participant mortality occurred between posttest and delayed posttest completion. 

 

There was no difference between pretest, 

posttest, and delayed posttest scores of Oklaho-

ma FFA Alumni Leadership Camp attendees 

with differing learning styles.  The between sub-

jects-effects, learning styles, were not statistical-

ly significant [F(3, 1) = 1.12, p = .34].  Levene’s 

test of equality of error variances was non-

significant; therefore, equal variances were as-

sumed.  Mauchly’s test of sphericity was non-

significant.  Therefore, sphericity was assumed. 

The observed power for the statistical analysis 

was low (.30) due to a negligible effect size (ηp
2 

= .01). 

There was no interaction between pretest, 

posttest, and delayed posttest scores of Oklaho-

ma FFA Alumni Leadership Camp attendees and 

their personal learning style.  The interaction 

between learning style and time were not signif-

icant [F(3, 2) = 1.02, p = .41].  Levene’s test of 

equality of error variances was non-significant, 

and thus, equal variances were assumed.  The 

observed power for the statistical analysis was 

moderate (.41) due to a negligible effect size (ηp
2 

= .01). 

The fourth objective was to determine if a 

relationship exists between campers’ learning  

 

 

style and their attitude about the camp experi-

ence.  Table 3 displays the mean attitude scores 

of campers by their treatment group (learning 

style).  Mean learning style scores pertaining to 

camper evaluation of the camp experience were 

significantly different [F(3, 340) = 3.11, p = 

.03].  A pairwise comparisons analysis revealed 

that Action Oriented Realists (ES) evaluated the 

camp experience significantly higher than 

Thoughtful Realists (IS) or Thoughtful Innova-

tors (IN).  No statistically significant differences 

existed when comparing treatment group mean 

attitude scores associated with the potency of the 

camp experience [F(3, 340) = .73, p = .54].  Dif-

ferences among mean group scores associated 

with activeness of the camp experience were 

statistically significant [F(3, 340) = 3.30, p = 

.02].  A pairwise comparison indicated that Ac-

tion Oriented Realists (ES) and Action Oriented 

Innovators (EN) rated the activity of camp sig-

nificantly higher than did the Thoughtful Real-

ists (IS).  Statistically significant differences 

existed among overall mean attitude scores by 

treatment group [F(3, 340) = 3.22, p = .02].  A 

pairwise comparisons analysis indicated that the 

overall attitude scores of Action Oriented Real-

ists (ES) and Action Oriented Innovators (EN) 
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were statistically significantly higher than the 

scores of Thoughtful Realists (IS) and Thought-

ful Innovators (IN). 

 

Table 3 

 

Mean Camper Attitude Scores by Treatment Group (n = 344) 

 

Learning Style 
Evaluation 

of Camp
a
 

Potency of 

Camp
a
 

Activity of 

Camp
a
 

Overall 

Attitude
a
 

Action Oriented Realists (ES) 6.67 4.97 5.48 5.71 

Action Oriented Innovators (EN)  6.62 5.03 5.53 5.73 

Thoughtful Realists (IS) 6.49 4.95 5.23 5.58 

Thoughtful Innovators (IN) 6.45 4.86 5.33 5.55 

Total 6.58 4.97 5.42 5.66 
a
Scale: 1.00 – 3.99 = negative attitude; 4.00 – 4.99 = neutral attitude; 5.00 – 7.00 = positive attitude. 

 

Conclusions, Implications, and  

Recommendations 

 

In conclusion, campers’ learning styles mir-

ror roughly the learning styles of the general 

population as reported by Shindler and Yang 

(2003).  As with the general population, camper 

learning styles are varied and in proportion to 

society at large.  Campers from all four learning 

styles were attracted to the camp and had an 

overall positive experience.  Further research is 

needed to analyze the learning styles of FFA 

members who chose to attend camp more than 

once to determine if a particular type of learner 

is attracted to the format and programs of camp.  

According to Jung’s (1971) type theory, extra-

verted learners are more comfortable in a camp 

setting than introverts due to the considerable 

emphasis on group work, intense large group 

interactions.  Extroverts may be overrepresented 

in the return camper category. 

Learning style had no effect on the amount 

of information campers learned during small 

group breakout sessions.  Therefore, we failed to 

reject both null hypotheses associated with the 

second objective.  This conclusion contradicts 

Jung’s (1971) psychological type theory as in-

troverts are predicted to experience a learning 

barrier when participating in a group-learning 

environment as was created during small group 

breakout sessions.  Theory suggests that small 

groups are more satisfying for extraverted learn-

ers who thrive in group environments and  

 

 

learn best by sharing their thoughts with others 

(Jung, 1971).  The findings of this study add to 

the divergent field of literature pertaining to 

learning style in both agricultural education as 

well as other educational disciplines (Cano, et 

al., 1992; Garton et al., 1999; Marrison & Frick, 

1994; Thornton, Haskell, & Libby, 2006; Whit-

tington & Raven, 1995) and confirms the find-

ings of Marrison and Frick (1994) who found 

that learning style produced no significant dif-

ferences in academic achievement.  

Preferred learning style had no effect on the 

amount of information learned or retained by  

campers when comparing mean scores of pre-

tests, posttests, and delayed posttests.  Further, 

there was no interaction between time and learn-

ing style, which indicates that learning style did 

not impact the amount of information campers 

retained six months later.  Therefore, we failed 

to reject both null hypotheses formulated for 

objective three.  We conclude that learning style 

was not a factor in student learning outcomes or 

retention in a non-formal camp environment.  

This conclusion aligns with the findings of Han-

sen and Stansfield (1982), McDonald (1984), 

Mehdikhani (1983), and Paradise and Block 

(1984) who also found that learning style did not 

impact student learning outcomes in formal edu-

cation environments. 

Attitudes regarding camp were significantly 

different among learning style groups.  Extro-

verts evaluated the camp higher than introverts, 

had a more positive attitude, and rated the activi-

ty of the camp higher than introverts.  All four 



Brown and Kelsey  The Impact of Learning… 

Journal of Agricultural Education 216 Volume 54, Issue 4, 2013 

types of learners rated potency equally, which 

agrees with the findings associated with objec-

tives two and three.  Campers’ preferred learn-

ing style did not influence their learning out-

comes or their attitude pertaining to the potency 

of camp.  We conclude that extroverts, who are 

drawn to socially charged situations, benefited 

more from camp in the affective domain than 

did introverts.  Introverts enjoy working alone, 

need more quiet time for reflection, and are 

more satisfied with fewer social interactions 

than extroverts (Shindler & Yang, 2003).  Re-

search indicates that attitude development is pro-

foundly important, perhaps more important than 

cognitive development, when preparing students 

for their post-school lives (Popham, 2009).  We 

recommend that camp directors attend better to 

the unique social needs of introverts by planning 

more activities to be completed solo or in very 

small groups of two people.  For example, camp 

planners could design a culminating individual 

project that provides an opportunity for campers 

to reflect on the camp experience and create a 

tangible product that exhibits their own personal 

growth.  These conclusions and recommenda-

tions, when appropriate, should be transferred to 

other FFA non-formal education programs at the 

local, state, and national levels. 
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