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Appraisal of Learning Objectives of a Coursein Construction Science

Abstract

The purpose of the study was to appraise the legquobjectives of an Environmental Control
Systems course in construction science at an uratirgte level offered in a university in
Texas. Both the accrediting bodies and the unityensake it mandatory to assess courses and
programs. The instructors of record are expectednéasure student learning as per the
objectives stipulated in the syllabus. The studg w@nducted in Spring 2012. The perceptual
importance of the learning objectives of the couses measured both before and after the
course was taken by the students. An instrument dea®loped for the purpose. It was
administered once at the beginning of the semestéronce at the end of the semester. The
total number of students was 54. Only the respootstudents who participated in both the
surveys were used for analysis. The final sampe gias 39. The statistical technique used
for data analysis was General Linear Model. Thelte®f the study validate the importance
of all learning objectives.

Key words: Assessment, Construction Science, Cdigaening Objectives, Environmental
Control Systems.

I ntroduction

Program Quality Assessment

Institutions of higher learning are becoming ineiegly involved with the continual
improvement of their educational programs. It ipavates planning, assessment, and an
implementation/revision cycle. Most of the univées and accrediting bodies require a regular
assessment of both program objectives and indiVidoiarse learning outcomes. The general
purpose the assessment of an academic programmedsure its impact on continual learning,
growth, and development of the students as thehmgoigh the process.

The levels of a program assessment include:
» Assessment of student learning of course contantlatidual level
» Assessment of the learning outcomes at course level
» Assessment of an entire program at departmentel lev
» Assessment of campus-wide characteristics anddssuastitutional level

The focus this study was to examine the importantestudent learning objectives for
environmental control systems at a course level.

Course Learning Objectives

Learning objectives illustrate the knowledge, skiland values that learners should able to
demonstrate in terms of knowledge, skills, and @slupon completion of a course or a program.
The effectiveness of a learning process dependgetirdefined learning. For a course, they are
clear statements that spell out the intended peosfay or skill that the students should attain on

2’02 £ abed



completion of the contents of a coursAbsences of learning outcomes may lead to (1Y poo
understanding and grasp of basic concepts of these@nd, consequently, (2) an inability on the
part of learners to apply the knowledge to follopraourses or in real life situations.

Generall)ﬁ/ speaking, five different types of leaghobjectives are recognized at higher levels of
education:

» Competency: An understanding of information, skiéied approaches needed to perform
a specific task effectively and efficiently at dided level of performance.

* Movement: A documented progress in a skill thatleatransferred across disciplines.

* Accomplishment: A body of work that transcends elymormal requirements and is
externally affirmed by experts in the field.

» Experience: An amalgamation of interactions, fegdiraccountabilities, and recollections
that clarify one's position in relation to the ddime or society, at large.

» Integrated performance: A synthesis and applicatigorior knowledge skills, processes,
and attitudes with new learning.

Each type is suited to specific educational apgrescand requires collection of evidence to
demonstrate the achievement of the outcome. Thaitgpoutcomes related to this study deal
with competency.

There are two courses on Environmental Controledystthat are offered at the institution where
the author teaches. One of the courses deals we#tiny, ventilation, and air-conditioning
systems for buildings. Students of constructiorerscé need to take the course in order to
become competent professionals. Contents of theseaniclude:

* Quantification of building heat losses and gains.

» Description of heating-cooling equipment operation.

» Sizing, selection, and detailing of heating-coolgygtems in buildings.

» Integration of heating-cooling components with othigb-systems of buildings.
» Evaluation of energy-conserving opportunities alteraatives.

L earning Objectives of Environmental Control Systems
Objective 1

Students will develomn understanding of the relationship between gite @mfor
conditions in a built environment.

Objective 2
Students will develoan understanding of how to calculate the heat gadhheat los

for buildings and how that infmation is used in the design and selectiol
component parts of the heating, ventilation ana@nditioning systems.
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Objective 3

Students will develop an understanding of how tlectethe equipment requireidr
HVAC systems.

Objective 4

Students will develop an understanding of sizingtsluand registers in aHVAC
system.

Objective 5

Students will develo@mn understanding of how the component parts of airtg
ventilation and air condition system must fit witla structure.

Student Per ception of Learning Objectives

Student performance in a course is traditionallgduas a measure of student learning, but it
provides only a narrow view of the effectivenesdeaifrning objectives of a course. A complete
measure of student learning objectives goes begtuakent performance. It should encompass a
perception about their interest in the subjecevahce of the course contents with reference to
their discipline, intrapersonal objectives, and dafocourse objectives. We know that what
happens in the minds of our students is more imaporthan what the instructor thinks about
student learning.

The importance of a course lies in its ability teegent information that helps the students
perform well both academically and professiorfally should evident to the students from a set
of clear learning objectives. Studies indicate #wgtosure to course materials over a period of
time affects students perceptions of importana@fubject areas subsumed by the cddrse

In their study of a project management course, Gas# Tabatabakireport that student
perceptions of the importance of the subject matteneased significantly after they completed
the course. An evaluation of student perceptiora afourse on agriculture by Duncan ef al.
shows that a statistically significant change indsht perceptions took place toward specific
agricultural issues such as biotechnology, enviremimand humane treatment of animals.

In this study, it was attempted to validate thereay objectives of a course on Environmental
Control Systems by performing a comparative anslgéstudent perceptions of their importance
before and after the course was completed.

M ethodology

Study Population

The study population was the body of students wdwstered for an Environmental Control
Systems course at an undergraduate level in astatersity for Spring semester in 2012. The
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total number of students was 54. All the studerdgseveither at junior or senior level. They were
already exposed to the basic construction sciengeses.

Two sets of data were collected, one at the beginof semester and one at the end of the
semester. Only the responses from students whiipated in both the surveys were used for
analysis. The final sample was the sample size3®@a&ive of the students were female and 34
were male.

Data Collection

A paper-based survey instrument was used in thidysit was used both at the very beginning
and end of the semester. The instrument had twe.par

In the first part, the students were asked to tlaeoverall importance of the course (termed as
OVERALL) with reference to the profession of constion. The rating was on a Leikert-like
scale ranging from 1 to 7 (see Table 1).

The second part of the instrument dealt with pert@dpimportance of the course learning
objectives with reference to the course as a whidies rating was also on a Leikert-like scale
ranging from 1 to 7 (see Table 1).

Table 1. Perceptual importance scale for the coamsdearning objectives

Perception Score

Extremely unimportant

Unimportant

Somewhat unimportant

Neutral

Somewhat important

Important

N[OOI WN

Extremely unimportant

The instrument was administered twice, once atlkeginning of the semester (before the
students were exposed to the course materialspacel before the last exam at the end of the
semester (after the students had exposure to thesecanaterials). This exposure to course
materials was a category variable (termed as TREENW) having two levels: (1) pre-exposure
(termed as PRE) and post-exposure (termed as POB& unit of analysis was the student.

Variablesand their Operationalization
Relationship between site and thermal comfort ($I1TEs a dependent variable related to the

perceptual importance of learning objective (1)am&ed on a Leikert-like scale ranging from 1
to 7.
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Heat gain and heat loss analysis (HGHL): It is petelent variable related the perceptual
importance of learning objective (2), measured aei&ert-like scale ranging from 1 to 7.

Equipment selection (EQUIP): It is a dependentalde related to the perceptual importance of
learning objective (3), measured on a Leikert-Bkale ranging from 1 to 7.

Duct and register sizing (SIZE): It is a dependetable related to the perceptual importance of
learning objective (4), measured on a Leikert-Bkale ranging from 1 to 7.

Integration of HVAC systems with other building ssystems (INTEGRATE): It is an
independent variable related to the perceptual itapoe of learning objective (5), measured on
a Leikert-like scale ranging from 1 to 7.

Exposure to course materials (TREATMENT): It isiadependent category variable related to
the level of the students to subject areas covbyethe course as a whole. Level before the
exposure of the students to course materials Wweeddd PRE and that after the exposure of the
students to course materials was labeled POST.

Overall importance of the course (OVERALL): It is amdependent variable that measures the
perceived overall importance of the course as alavby the student. It was measured on a
Leikert-like scale ranging from 1 to 7.

Results
Analysis

The data was analyzed to find out (1) whether atimiship existed between overall perceptual

importance of the course and the learning objestitboth before the course was taken and after
completion of the course, and (2) whether there avagrceptual difference about the learning

objectives between before and after taking thesmur

It was important to find out whether the individuaurse objectives (SITE, HGHL, EQUIP,
SIZE, and INTEGRATE) were relevant to the coursevhsle (OVERALL) as perceived by the
students. It was also important to find out whetier level of exposure to the course materials
(TREATMENT) made any difference. In order to finditowhether a relationship existed
between the individual course objectives and thesmas whole, it was decided to analyze the
data using General Linear Model. Following modetsewsed for the analysis:

SITE =po+ BiOVERALL + p, TREATMENT (1)
HGHL = Bo+ B:OVERALL + B, TREATMENT ()
EQUIP =P+ B;OVERALL + p, TREATMENT 3)
SIZE =P+ B;OVERALL + f, TREATMENT (4)
INTEGRATE =po+ BiOVERALL + B, TREATMENT (5)

Wherefo = intercept andt;, andp, = regression coefficients.
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The results of the analyses are shown in Tabl8s4,5, and 6.

Table 2. General Linear Model analysis of SITE

Variable Intercept Regressior t p<[t| Critical
Coefficient Value of {|

Intercept 3.68 10.13| <0.001 2.02

OVERALL 0.40 3.48 0.001

TREATMENT 0.01| 0.025 0.98

F-value of the Mode p>Model Model R* = 0.25

=12.21 F=<0.0001 Adjusted modeR? = 0.23

Table 3. General Linear Model analysis for HGHL

Variable Intercept Regressior t p<[t| Critical
Coefficient Value of {|

Intercept 1.38 3.78| <0.001 2.02

OVERALL 0.55 4.71| <0.001

TREATMENT 1.19 3.19 0.002

F-value of the Mode p>Model Model R* = 0.59

=54.76 F=<0.0001 Adjusted modeR? = 0.58

Table 4. General Linear Model analysis for EQUIP

Variable Intercept Regressior t p<[| Critical
Coefficient Value of {|

Intercept 0.49 1.59 0.116 2.02

OVERALL 0.70 7.11| <0.001

TREATMENT 1.38 4.41| <0.001

F-value of the Mode p>Model Model R* = 0.76

=116.81 F=< 0.0001 Adjusted modeR? = 0.75

Table 5. General Linear Model analysis for SIZE

Variable Intercept Regressior t p<[t| Critical
Coefficient Value of {|

Intercept 0.64 2.08 0.041 2.02

OVERALL 0.71 7.21| <0.001

TREATMENT 0.82 2.62 0.011

F-value of the Mode p>Model Model RF = 0.70

=87.36 F=< 0.0001 Adjusted modeR? = 0.69
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Table 6. General Linear Model analysis for INTEGRAT

Variable Intercept Regressior t p<[t| Critical
Coefficient Value of {|

Intercept 0.95 2.88 0.005 2.02

OVERALL 0.64 6.08| <0.001

TREATMENT 0.62 1.82 0.070

F-value of the Mode p>Model Model R* = 0.61

=87.36 F=<0.0001 Adjusted modeR? = 0.59

In order to find out whether there was a perceptlitierence of the importance of course
learning objectives between before and after takineycourse, a pair-wise comparison of the
mean scores of PRE and POST levels was carried’ bistwas done by doing a simple t-test of
paired samples (see Table 7).

Table 7. Comparison of perceptual importance ofmeeares of learning objectives

Learning objectives TREATMENT t p<lft|
Mean score | Mean score
(PRE) (POST)
1 SITE 4,71 5.16 3.61 0.001
2 HGHL 2.87 5.31 8.88 <0.001
3 EQUIP 2.38 5.36 10.08 <0.001
4 SIZE 2.56 5.00 10.14 <0.001
5 INTEGRATE 2.69 4.77 8.79 <0.001

| nter pretations

An important measure employed in statistical ma®lysis is coefficient of determination or
R® value. It is used to assess how well a model expland predicts future outcomes and is
indicative of the level of explained variability ifhe model. The coefficient, also commonly
known as R-square, is used as a guideline to medbkaraccuracy of the model. If there is a
perfect relation between the dependent and indegendariables,R® is 1. In case of no
relationship between the dependent and independeiables,R? is 0. Predictive efficacies of
the models, except for equation (1), were foundb@omoderately high, the adjusted values
ranging from 0.58, and to 0.75.

The results (Tables 2 to 6) indicate a higlialue for all the models used for statistical ggisl.

It was found to be statistically significant atdetian the 0.0001 level for all the models. This
offers evidence that a relationship exists betwtbencourse learning objectives and at least one
of the dependent variables included in the mod&lse results indicate that all learning
objectives were related to the overall perceptuapdrtance of the course at the level of
significance of 0.001 or less.

The results (Table 7) also show that there wasreeptal difference of the importance of
course learning objectives between before and &dlang the course. The scores for all the
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learning objectives were significantly higher aféeestudent had taken the course at the level of
significance of 0.001 or less. That means thap#reeption of the students about all the learning
objectives changed significantly after completidthe course.

Conclusions

The results of the statistical analysis indicatg #tudent perception of the importance of all five
learning objectives of a course on environmentatrob systems, taught at a university in Texas,
has a statistically significant relationship witheilr perception of overall importance of the
course. The results also provide evidence that geeception of the importance of all the course
learning objectives changed significantly from pre post-course taking. The findings,
therefore, confirm that the learning objectivesttté course under study are important, at least
perceptually, in terms of providing help to thedgtnts both academically and professionally.
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