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Abstract

Although the definition of learning and the thesrad “how students learn” have been
thoroughly studied, a new field has arisen in thes of “individual behavior” and how students
who seem the same academically actually come tbrthelay of class with far differing

personal credentials. Does “college ready” meadaaically or should it also include socially
and emotionally? All the students in their firstydas freshmen, have been accepted to the
university and have passed the entrance requiresmérdtever they may be. They have at least
the minimum SAT score requirement and sometimabldurequirements such as a portfolio.
So why is it, four years later, about one thir@te half of these students actually graduate?

Introduction / Objective

The objective of this paper is to investigate tlipdthesis that although students pass the same
entrance requirements, they pass them in diffeyeythological vehicles. That is to say, their
abilities actually differ. They may be traditiorstidents or non-traditional students such as
English language learners or returning adults.lids include, not only intelligence but also
personality (enthusiasm, motivation), and psychiclgvell-being. They also have differing
biographical characteristics such as age/matutigsé Study “A”), gender (Case Study “B”),
culture (Case Study “C”). They therefore learffiedently. These differences may require
remedial classes to be college ready. They mag ttere-learn the skills necessary for
academic success. This paper is a look at howdbee to the table of learning as well as how
they learn. Abilities such as number aptitudebaecomprehension, perception, inductive and
deductive reasoning, and memory are all considered.

Basic Concepts / Learning

What is learning? It's what we did when we wenst¢bool. That's true but not the whole story.
If we accept the fact that we are always in schibeln the statement is true. We are always
learning.

A better working definition might be as follows:

» Learning is any relatively permanent change in bieldhat occurs as a result of
experiencé In other words, we infer that learning has takextelif an individual
behaves, reacts, or responds as a result of erpene a manner different from the way
he formerly behaved



There are several components to learning that dimimentioned here. Learning involves
change and change can be good or bad. We assuthésfdiscussion that the change is for the
good and that we expect our students to have semend useful knowledge as a result of this
learning experience. Secondly, learning shoultheined. That is to say it should stick.
Much of what we study and write about learningasda on how to receive the knowledge but
more should be considered on how to insure retertial understanding of the knowledge.
Thirdly, some form of experience is necessary &orle That is why we in engineering do
problems after imparting theory; to gain experienEgperience is the stimulus that makes the
learning ingrained. Practice enhances retentiohuailerstanding.

Perhaps here | should digress and say something #imtypes of learners in our classrooms.
Suffice to say that for the most part we have \ectearners” and “passive learners”. This
difference is the student’s mindset. Sadly, moeé rmore students have come from high school
with the mindset of a passive learner. High scheathers and administrators would agree that
more and more regulations on how to teach and tehaach have created more and more
passive learners. Also, the social environmensthdents learn in is often so time consuming
and compelling that they easily fall into the passiategory. Therefore, some effort is required
by the professor to change this mindset to actaening and this takes time. Professors are
tasked with the responsibility to re-teach studéots to be self learners.

+ Passive Learners

This is a philosophy that “expects” the facultyéach them what they need to know to pass
the course (and only what they need to know). Te&pect’ the library to have the article,
journal or book when they need it and they wouldoisider reading something that wasn’t
required reading for this course. They glanceubhoassignments with minimal effort and
investment “expecting” that the professor will pide/a clear and exact summary of the
material. After all, goes the thinking, why areytpaying all of that money for tuition
anyway? Passive learners in my class have told me tiegtget the entire course from my
lectures and seldom, if ever, read the book. Easbad outcome since they are not learning
to learn.

e Active Learners

The active learner comes to college with a moreefieal philosophy. Active learning is
about students becoming agents in their own eduatprocess. These students recognize
their stake in the process. In fact, they takadivities, reading and other work with
initiative and interest. They read with compretien and annotation. They ask questions
and “actively” seek more than just the basic rezqients’ Active learners seek
understanding of the material and not just knowdedgetention is much higher for active
learners. These students tell me they understangrerequisite requirements and how one
course builds on the other. They like to crossipate from one course to the other. They
are the students who are beginning to know whae#ns “to learn”.



Basic Theoretical Background / The Learning Theoris

Now that we touched on the type of student leardetsis investigate three of the many learning
theories as they apply to college students toddese theories are Classical Conditioning,
Operant Conditioning and Social Learning. We waillrecognize the learning patterns of our
students in all three theories.

Classical Conditioning

Classical Conditioning grew out of experimentsgach dogs to salivate in response to

the ringing of a bell, conducted in the early 180y Russian Psychologist lvan Pavfov.
This study connects an unconditioned stimulusdoralitioned stimulus and eventually

to an unconditioned response. But students seldam as a response to a stimulus so
this theory doesn't really apply to college leami

Operant Conditioning

Operant Conditioning is much more applicable talstius and their means of learning.
Operant Conditioning states that the student’sateh is a function of its consequences.
Students learn in order to get something they {agbod grade) or to avoid something
they don’t want (a failing grade). Thereforestts voluntary or learned behavior not
reflexive or unlearned behavior. Student learmlagends on consequences and
reinforcement. The reinforcement strengthend#tevior and increases the likelihood
of this behavior being repeated. College studieats this way.

Social Learning

Students can also learn by observing what happeothér people and just by being told
about something, as well as by direct experier8edents watch and learn from parents,
teachers, peers, media, etc. This learning thraiigervation is called social learnihg.
This is the first theory to credit observation goaception as a teaching tool. Our
students react to how they perceive the consegsemat the consequences themselves.
This is a two sided coin. Students learn from iamthte those they learn from. This
could be the engineering professor they admireroack star. Sometimes social learning
takes them to imitation of media people and eveasare not conducive to college level
learning. This is a very powerful tool since ot are very susceptive to peer pressure.

Abilities

A common textbook definition of “ability” is thewsdlent’s capacity to perform a task. This task
may be physical (sports) or intellectual but fas ttiscussion we mean intellectual. Student’s
intellectual ability is enhanced by that studepessonality, enthusiasm, motivation and
psychological well-being. Intellectual abilitieseahose needed to perform mental activities
such as thinking, reasoning and problem solving.



In society, we place high value on intellectualighi Smart people get better grades, earn more
money in a lifetime, are more likely to be leadestead of followers, therefore we measure
intelligence quotient (1Q). Exams such as SAT, GMASAT and MSAT are all geared to
measure 13.

There are numerous dimensions to measuring indeltig but the main ones relative to college
students are as follows:

* Number Aptitude: ability to do speedy and accueaithmetic. We can easily
measure this ability and it is directly assessethiér Math classes.

* Verbal Comprehension: Ability to understand wisataad or heard. Again we
can and do measure this and we see its resultany nlasses starting with
English class.

» Perceptual Speed: Ability to identify visual siarities or differences. This is
harder to measure but we can measure it. Psychalud) Sociology classes
measure this.

» Inductive/Deductive Reasoning: Ability to identidiylogical sequence and assess
its implications. We see this in Math and Enginmegclasses.

» Spatial Visualization: Ability to imagine an objeand its position in space. This
feeds into their drafting and graphics (CADD) cksss

* Memory: Ability to retain and recall.

» Students with high aptitude in these dimensiond terbe better students. They
also tend to be more creative students and are atagable to new things.
They, simply put, “get it quickly”. They are uslyaiore complex personalities
with a more active lifestyle and many varied ingt¢se

Having said all of the above, intelligence doesmike people happy or more satisfied. It
doesn’t mean they are automatically enthusiastimoativated. It is true that smart people
(students) have it generally better but they aigmeet more’ Students of high IQ ability can
find themselves easily bored. Generally speakimglligence may be better understood in its
parts.

The Four Parts of Intelligence

» Cognitive Intelligence: traditional 1Q type intgiénce. This is easily measured
but truly not the whole story.

» Social Intelligence: the ability to interact witthers; mostly a component of
personality. The student’s level of enthusiasmmdivation are related to his
social intelligence. Easily seen on a day to dagidbut hard to measure.

« Emotional Intelligence: ability to identify, undg#and and manage emotions;
another component of personality. This is a vemglex issue which we have
just started to try to measure with EQ testing.

e Cultural Intelligence: an awareness of cross-caltdifferences. In our global
society, this has become more and more important bemains difficult to
measure.



More and more, we are trying to understand ouresitedand their abilities to learn in these four
categories but measuring all but cognitive intelfige has remained allusf/e

Generally, we know, after years of study of cogmtimotivation and human development, the
following four key concepts that apply to collegedents:

1. Knowledge is constructed, not received. We, at,fthought a student had to receive
information, store it, and then understand it. &gdnost teachers believe that
knowledge is constructed as it is received and rataieding of the material happens at
the same time as storage of the material. Undwetstg is the key to retention and self-
learning is the key to understanding. Profess@diading themselves more a mentor
than a lecturer.

2. Mental models change slowly. It is our intentiorct@llenge the existing mental
models our students hold in order to facilitatepdiearning instead of surface learning.
“Deep learning is understanding” whereas “surfaegning is remembering the
material long enough to pass the next exam.” Sidentered learning is beginning to
recognize this and professors are being forcetiange how they conduct their classes.

3. Student questions are critical. Most professorsathat students learn better after
asking questions. Students should be encouragesktquestions in class and out.
Some cognitive scientists think that questionssaremportant that we cannot learn until
the right question has been asked: if memory doeask the question, it will not know
where to index the answér Student-centered learning facilitates studesking
questions of the professor and other studentsdefita get some of their most crucial
learning from their peers.

4. Caring is critical. Professors must make their stusl care. If they don't care, they will
not try to reconcile, explain, modify or integratew knowledge into the oftl. If they
don’t care, they will “learn” enough to pass thense and actually “learn” nothing
since they will have retained or understood nothing

Biographical Characteristics / Statistical Signifi@ance

| have gathered data over a period of 13 years§(1®2009), looking at biographical
characteristics that separate students from ontghanoAll of the classes are in the category of
either Construction Management or Civil Engineeri@ur Architecture students take these
classes as required courses.

The significance of the data is easily quantifialeer a period of 13 years from 1996 to 2009 |
have kept grading sheets for the classes | tangBbnstruction Management and Civil
Engineering. There were 48 classes averagingu2lests per class. Overall, | compiled a
record of the grading trends of 1148 studentsa Adl time professor | see approximately 80
students per semester ( 4 classes of 25 studeritdhaasome are in more than one class).
Farmingdale State College enrollment has risen 8045 in the year 2000 to 6988 students in
the year 2009. The School of Engineering Technolas grown from 842 to 997. Our own
curriculum, Architecture and Construction Managetnkas grown from 133 in the year 2000 to
276 in the year 2009. In fact we grew at a steatlyup to 286 in 2007 and then leveled off and
retreated to 276. On average, in that period 18awtudents out of 205 average enrollment so



my sample size is significant for our curriculundaaven for the School of Engineering. That is
to say, my sample size is about 80 out of 205 &b 80 our curriculum. The sample size is not
small although it is specialized. All the studeauts in the curriculums of Architecture or
Construction Management. Still, | believe the tieare significant and reasonably typical for
the entire School of Engineering Technology.

In Case Study “A” where maturity is the variablenlist say each student was placed in a 5 year
category by me and statistics kept that way. ladidclude that this distinction is lessening as
more older students take day classes (a resuiedbad economy) and more young students take
night classes (they prefer to work if they can).

In Case Study “B” the variable is gender. Hereghmple size is small. My classes average
only 5 female students to 20 male students. Tappears to be no other distinctions of interest.
| believe this trend is typical but reversed in 8&hool of Nursing.

In Case Study “C” the variable is cultural backgrdu I placed the students in the cultural
categories without discussion with the studentise ffend was interesting. The student’s class
averages converged as the four year program psegtesihe averages were clearly further
apart after year one and converged to almost rerdifce by the end of year four. The trend
was easily discernable.

Case Study “A”, Maturity

We will for the purpose of this paper make the agsiion that age and maturity coincide. Also,
as much as | would like, | was not able to dis@atual ages (it would have been discriminatory
to ask) but instead placed each student in a Sagmbracket. For example, evening students
had more in the “over 30 bracket” than day students

At Farmingdale State College we teach courses 8@ to 10 PM without the distinction of
day school or night school. However, the nighssés tend to have older students usually
working in the daytime and often married. They@eeerally more mature than day school
students who tend to come directly from high sclayal are younger and less mature. This line
is blurring since more students tend to come tasusansfer students from another college.
There have been numerous studies on this aspethamgneral perception is not ct&arFor
example; when it comes to workers in different isidies, it is unclear whether older workers are
better workers although in certain industries #suits favor the older worker. Some of the
criteria such as attendance do clearly favor tderolvorker. For students in college, it appears
to be very clear that the older students are mateima and bring a better attitude towards their
studies. The older students have different outsidesures but handle these pressures better.
The older students have more desire for the matarcless for the social activities than the
younger students.

Case Study “A” is a comparison of day school stisland night school students. Every spring
semester | teach two sections of the same engngeeourse, Elements of Strength of Materials.
One section is in the daytime and one in the egeniteach these two sections exactly the same
and use all the same materials except the exams.



* The results are interesting and do seem to coeralith maturity.

» The day students (younger) have higher absenteéi$mmy average 2 absences per
student per semester compared to 1.5 per studesepwster for the night students.

* They tend to show up late more often and by greateunts of time. Their tardiness
averages 2.66 per student compared to 1.05 pezrdtudthe evening.

» Their average grades tend to be lower too. Thectiesg averages 68.42 compared to
69.96 for the evening class.

* They tend not to do any additional work for homekwvother than the assigned problems
and then only those which they know | will collectWhen | collect random problems
they play “homework roulette”.

* The level and amount of cheating is higher in thg dass compared to the night (older)
students.

* The night students come early, stay late and veatatlik about the subject.

* The day students sometimes leave at break timai@ndsually not interested in anything
additional.

* They are typical passive learners. This is not tfugl the day students but describes a
high percentage. | believe this behavior is disectlated to maturity. The older, more
mature students are in the industry and want teestha@ir experiences with the teacher
and the rest of the class. This makes for a bétteing class discussion.

* | have confidence in these findings since | havim@g@sed this between day and night
classes over a period of 13 years and the regelt®ialy consistent. However, more
young students are opting for night classes so¢haywork and so the lines are blurring.
The distinctions between the two are less clearyeyesar.

Case Study “B”, Gender

Case Study “B” is a running comparison over 13 gestwowing grades broken down by gender.
This is an interesting observation since it appitelsoth the young daytime students and the
older nighttime students. Our curriculum is Arelstural Engineering Technology and
Construction Management Engineering Technologyetilily a male dominated profession, and
our classes are predominantly male. The ratisislly five female students in a class of 25
students. One statistical distinction is 90% efwWomen students are in the Architecture
curriculum. The male students are 40% in Architecind 60% in Construction Management.
The women, whether in the day class or the evetiasgsg, far outpace the men. They work
harder, pay more attention, do more work, show nrgerest, and usually find time to be
involved in our various professional clubs. Thedyg differential is substantial.

* The average grade for female students is 75.53@ wieir male counterparts have an
average grade of 71.301. No other comparison ti@te run has such a large
differential.

* Another phenomenon of interest concerning gendéeaslership”. The women in the
class do not seek the leadership role but insteekl the teacher or tutor role. Most time,
when a group is working together, it's the womarouwshtutoring the males in the group.

* In one of our Construction Management classesggeire a group research paper with
an oral presentation and defense of the papettoritially, the best papers, best oral
presentation and best defense have always begnabe with female members.



Case Study “C”, Culture

Cultural differences are much more difficult todggand | hope no one takes offense at my
trying. Cultural differences appear to come intymot as a difference in intelligence but
instead as a difference in perception of intellgeeand attitudes of both the students and the
professors. Case Study “C” is a 13 year look atlgs and motivation based on culture. The
social environment of the classroom is particularportant to the social aspects of learning. A
student’s self perception is often included in wtatdent’s ability to learn. Some students have a
distinct ability to relate to other students offelient cultures. In fact, scientist believe, iBisn
attribute called “cultural intelligence” which mé&yrn out to be more important as we become
more and more a global society. Some people haaduaal instinct to interpret gestures and
behaviors of other cultures. | believe the stuslan¢ far ahead of the professors on this item.

The data here is substantial in volume (over 13s)daut volume only. This data must be
tempered by the fact that each student was placadtategory by myself without discussion
with the student. | am sure that the precisiomgfchoosing categories and placing students in
them is somewhat flawed. Nevertheless, | wantdddk at student grades from every possible
angle since | am very interested in how we assasstadents. For example, do our exams
actually measure how much the student knows? k#somas wonder. Are our exams even
“fair” to all cultures and does language play apamant role in student’s understanding of the
exam guestions and how they answer? Over the yeacategories have expanded. It must be
understood that this cast no aspersions or crediny culture and may not be true across other
curriculums. In fact, it may say more about howagsess our students and how they come
prepared to be “college ready” when they arrive.

Cultural Background Average Grade
American/European 71.804
Hispanic 71.786
African American 70.591
Middle-East 70.969

East Indian 72.501

Far East 73.101

Some interesting trends showed up throughout thdys The Far Eastern students started out
further ahead but their average came back to #ss&verage as they were longer in our system
and curriculum. In my opinion, this was quite sigant. The one half point gap between the
Far East students and the East Indian studenteris like one and one half percent if only the
first two years are considered.

The African American students faired better as tlveye longer in the system; perhaps a result
of less influence from high school and more infleeeat college. That begs the question, “do all
high schools prepare their students for collegdiress the same?” The answer would appear to
be “NO” but that’s an issue for another paper.



As in any study, the observer is reluctantly pathe study. The results are those of only one
professor (myself) and, as with all observersgl stedents through my own cultural filter which
I’m sure would vary from observer to observer. Bessaof my affinity for the students, | hope
this distortion has been minimized.

In one of our Construction Management classes wiethécs” is an important topic, the more
diverse the group the better understanding of ¢sthi In fact, the more diverse the group the
more passion and fervor to the “ethics” discussiGtearly, diversification in the classroom
makes for an enhanced discussion. In fact, thaests bring up issues for discussion that the
professor hadn’t thought of and discussing theues is what class should be about. The
professor is a moderator more than a lecturer.

Synopsis

We have looked at “learning” and the “types of teas” (active vs. passive) and must concede
that our classroom has both types. We talkede#Hrtling theories”, “abilities”, the “parts of
intelligence” and the “biographical characteristiothe students. Again our classroom runs the
full range of these so what is the predominant raridm we are using to teach our students.
Maybe more important is how do we get them to teheimselves since student centered
learning leads to more and better retention.

All the above is under the “behaviorism” umbrelBehaviorism is a theory which argues
student’s behavior follows stimuli in a relativelgthinking manner. But students do think.
They learn mostly through the part of behavioristed “social learning”. Social learning is an
extension of operant conditioning which is to segrhing is a function of consequences. This
leads us to the theory used in business and acadadted “shaping behavior”.

Shaping Behavior

“Shaping Behavior” is a systematic reinforcing atk successive step that takes the student
closer to the desired response. This is an atteanpbld students by guiding their learning in
graduated steps eventually taking them to “studentered or self learning”. There are four
means to shape behavior, all used in the classto@mme extent.

1. “Positive Reinforcement”. This happens when tlaeler follows an action with
something pleasant. For example; praising a studeihome work well done, for a
good answer in class, or for a particularly indighpaper. | list positive reinforcement
first because it is the most powerful in the loag.r

2. “Negative Reinforcement”. This is when the teaanéeght follow a response from a
student by the termination or withdrawal of someghinpleasant to that student. For
example; the teacher asks a question, the studsweas it well but is uncomfortable, so
the teacher calls on that student less often.

3. “Punishment” is causing an unpleasant conditioorder to eliminate an undesirable
behavior. Giving a student a bad grade on his hwor& because it is in the wrong
format (even though it may be correct) is an exangplpunishment to shape behavior.



4. “Extinction” is eliminating any reinforcement thiatmaintaining a behavior. When the
teacher does not provide any reinforcement forreber, it slowly disappears. For
example; the teacher wants to discourage studemtsdsking questions during the
lecture so he ignores the up-raised hands and gitgdno one will raise their hand to
ask a question.

Of these techniques, the first two, positive anglatiee reinforcement result in learning taking
place. They add to the response strength andaserthe probability of the good response
happening and happening more frequently. The tratike the parent, has a powerful weapon
in the form of “praise”. All humans desire to baiged and students respond to praise with
greater quantity and higher quality work.

The last two techniques “punishment” and “extingtiactually weaken behavior and lessen the
probability of getting from the student the typepokitive responses that the professor might
want.

The question then becomes, “what is the timingstrehgth of the reinforcement required for
the output we want to achieve?” We should usthalfollowing to reinforce our students where
appropriate.

» “Continuous reinforcement” might be in the formpokise after each desired response.
This will lead to fast learning of the new behawoit sometimes leads to equally fast
extinction of this behavior. Also, it may loosg fiotency if over used. Eventually, as
the intermediate steps are learned, the profebssald start taking some response as
“expected” responses now that we have moved thiddan the path.

» “Fixed-interval reinforcement” is a reinforcememen at fixed periods of time. This
might be in the form of a weekly quiz. Those witbsitive results are positively
reinforced. 1 like this weekly reinforcement butao looses it's potency as the semester
goes on.

* “Variable-interval reinforcement” is a reinforcemeyiven at variable times such as a pop
quiz given at varying intervals. This has a feglsomewhere between a weekly quiz and
a full exam so it covers more material, has higkarforcement value and slower
extinction value.

» “fixed or variable ratio reinforcement” are rewaglsen for various amounts and quality
of output. This causes high performance with séainction. This is our grading
system. It's a great tool for reinforcement so im@&ans of assessment are critical.
Nothing looses a student quicker and with more dghan the student feeling he has
been given an unfair grade. Now | know almosstltients feel almost all of the time
that their grade should have been higher. Thatghe question here; this is a student
who genuinely believes his or her grade was UNFAIR.

Conclusions

* The students coming into college, either as neshfrean or as transfer students, come in
with different levels of ability and it's not justtellectual ability (1Q).

* | have concluded after several years of runninglfgrsections that age (maturity),
gender and cultural differences affect the abdiyptient that the student brings to class.

» Case Study “A”, based on maturity, indicates thaturity should be built into our
measurements of ability since my limited case stldywed it mattered. Maybe age and



work experience should be somehow included in thiaece requirements. Perhaps a
potential student should be required to write agpabout his work experiences to show
his level of maturity.

Case Study “B”, based on gender, shows a differeet@een genders but this might be
discriminatory to consider this as an entranceireqent. Suffice to say, we should start
encouraging students of the minority gender to takeculums that are predominantly
the other gender. Eventually, no career shoulddberally male or female dominated.
Case Study “C”, based on cultural differences,datls that although students of
different cultures start differently, they end uphnlittle to no real difference in how they
learn. Maybe, as they mature the slight differerdisappear.

We must build into the admission exams, a testéasure emotional quotient (EQ) and
must understand the emotional differences betweeimtoming students.

Perhaps someday we will have the means to meaoffelze ability quotients.
Remember the early studies about visual learnadspdearners and tactile/kinesthetic
learners and how we felt students learned diffeyer®ne thing everyone agreed was
that the better college students were mixed modigérners. It takes all three modes of
learning to be a successful college student. Alseould appear that mixed modality
means more than visual, audio and tactile/kinesthé&lixed modality must include
maturity, gender and culture.

We are “shaping” our student’s ability to learrvadl as “what they learn” so we must
take a hard look at the use of reinforcement aadjtiality of assessment.

Bibliography:

1. H.M. Weiss,Learning Theory and Industrial and Organizational Psychology,
Consulting Psychologists Press, Palo Alto, CA, Q199

2. W. McGheeAre We Using What We Know About Training, Learning Theory and
Training, Personal Psychology, New York, 1958

3. L.L. Hazard, J.P. Nadeakpundationsfor Learning, Pearson-Prentice Hall Publisher,
Second Edition, Columbus, OH, 2009

4. |I.P. Pavlov,The Work of the Digestive Glands, Charles Griffin Publisher, London,
England, 1902

5. A. BanduraSocial Learning Theory, Prentice Hall Publication, Upper Saddle River, NJ,
1977

6. L.S. GottresdsorThe Challenge and Promise of Cognitive Career Assessment, Journal
of Career Assessment, New York, 2003

7. Y. Gansack]|ntelligence and Job Satisfaction, Academy of Management Journal, New
York, 2003

8. D. Lubinski, C.P. BenbowAn Opportunity for Empiricism, PsycCRITIQUES, 2004

9. K. Bain,What the Best College Teachers Do, Harvard University Press, Cambridge,

MA, 2004

10.S.R. RhodesAge Related Differencesin Work Attitudes and Behavior, Psychological

Bulletin, 1983



