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Abstract—Educational programs are developed to accommo- needed to undergo the new program in these evaluations.
date for new pedagogical findings and evolving curriculums.  As a result, these methods are typically time consuming and
Methods to evaluate the effectiveness of these programs are labour intensive. In practice, evaluators are typicallgep

typically labour intensive and time consuming — requiring . o .
the recruitment of program participants, the execution of ating under limited resources — budget, turnaround time,

the program, the collection of qualitative and quantitative ~ and staffing. Thus, more cost-effective ways of program
data, and the analysis of results by expert researchers. To evaluations are needed to provide an early assessment of
directly address the cost of such evaluations, we propose a potential outcomes.

pre-evaluation method that estimates theexpected value of a In this paper, we propose a simpbee-evaluationtech-

new educational program before implementing it in practice . h .
This approach allows educators, researchers, and stakelu#rs nique that directly addresses t_h_e cost of program eva_huatlo
to obtain a preliminary assessment of new programs with ~Our approach stems from decision theory in Economics and
minimal investment. To demonstrate our approach, we descbe  provides a normative evaluation of programs. We assume the

a case study that evaluates the impact of a digital storytéflg  availability of a standard assessment tool, such as a sorvey

workshop in a rural community. an aptitude test, which we use as the benchmark to measure
Keywords-program evaluation; decision theory; ICT skills the current learning levels of the population of interest.
Using this tool, we conceptually estimate the (hypothetic)

. INTRODUCTION change expected to be observed in the assessment of the

_population undergoing the newly proposed program. We use

riculum, systematic methods of evaluation are needed tg)h_is information to obtain thexpected utiligof the program

assess the value of these programs with respect to theWIthOUt actually execg'_ung It in practl_c_e ' In_ th_|s way. a
intended learning objectives. Educational programs aenof program that ha'_s p03|t|ye expect_ed utility will likely y]_bl
evaluated through qualitative methods, such as case stu§P 'mprovementin learning skills (in the overall populaio

ies, content analysis, and grounded théory [1]. Quaniéati according to the benchmark assessment tool. In contrast, a

methods adopted from behavioural psychology have alsgrogram that has an gstimated non-p_ositive expectedyutilit
been applied to evaluate educational programs. One sudﬁ EOt \;vorth t:‘urtgetr _|Inveitrr]nent Oflt'ms Iand effort. We
approach is the use of pre-tests and post-tests; that i§2°0M&t€ on the detalls with examples DEIoW.

through a pilot execution of the new educational program, hOur tec;:hm?ue 'S r()jafrncg_larly “Se“!' n dectlsur)]n scenalnos
students complete a skill test before and after the progra eré educators and funding agencies must choose a learn-

so that changes in the test results (in comparison to th&9 ﬁ)rg?ram for thelr;ch]?cl)lls or cor;r]\mumtleS fr()lm n(;u_ltlple,
performance of aontrol group) are credited toward the avalla eh p:rc:gratmi. hyldo owing tble stteps out|r1[(re] n ?urt_ |
pilot program. In all of these cases, evaluation relies da da approach, the stakeholders are ablé 10 assess h€ potentia

collected from executing the new program (in a pilot settingvalue of each program with respect to a_pre-estab_lished
or in its full capacity). benchmark. Thereafter, the program offering the highest

Unfortunately, the execution of new educational programse)(pec'[ed utility accordlng to these estimations would be
hosen for further evaluation.

comes with high costs. The evaluation study needs to b Wi hasize that th f his t

designed and conducted in a controlled and reliable way, so. € emphasize that the purpose ot our approach Is 1o pro-

that the resulting data can be used to validate the effectivevIde an early estimate of potential value in new educational
ograms before putting them in place. This work is not

ness of the program. In particular, researchers and trainey {t | isti luations: rather. it is desi
assistants are required to run the study, collect “cleartd,da meant o replace existing evaluations, ratner, 1t 1S an

and analyze the results. Moreover, student participargs atlo_glve an earhgr, faster,.and cheaper asses;ment. As such,
this pre-evaluation technique compliments existing paogr

IStudents in the control condition take the same tests but alo n e\_/aluatmn methods. More_over’ it can be used in conjunction
participate in the pilot program. with any program evaluation methods.

As new programs are introduced into the learning cur
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The rest of this paper is organized as follows. Section Ilwho understands the objectives of the pilot program needs
describes the pre-evaluation technique with illustraixe  to mine through each survey question, compare the pre-test
amples. Our interest focuses on the community adoption a$cores obtained in the participant groups, and project & pos
information and communication technology (ICT). As such,test score for each group. Moreover, if subgroups are used
we describe a standard survey assessment for ICT callg@.g., group A male, group A female, group B male, group
the E-Indexin Section Ill. To demonstrate our method, we B female), then an estimated expected performance should
present a case study in Section IV, with emphasis on ICThe expressed for each subgroup.
skills. Lastly, we report the lessons learned in Section V.  We demonstrate the analytical assessment procedure with
an example. Suppose a community’s governing body is con-
sidering implementing a new technology training program

For comparison purposes, we assume that a typical prahat has demonstrated to be effective in other communities.
gram evaluation process consists of five steps as illustiate How does one evaluate the effectiveness of such a program

Figure 1. In Step (1), the population of interest is identifie in this community without first executing it?
and participants are selected (e.g., via a stratified sampli

Il. DECISION-THEORETIC PROGRAM PRE-EVALUATION

procedure [3]). In Step (2), participants take part in atest- Table |
. . - . EXAMPLE SCORES FOR TWO TYPES OF QUESTIONS

that is deemed to be appropriate and sufficient for measuring
the performance of the intended learning objectives of the o1 Pre-Test Results | Post-Test Projections
pilot program. At this point, participants would be splitan A (90/100) 30% 40%

. ; ; B (75/100) 45% 50%
two groups: group A undergoes the pilot learning program C (60/100) 10% =06
(i.e., thetest conditiop and group B undergoes the regular D (55/100) 10% 5%
learning program (i.e., theontrol conditior). Generally E (30/100) 5% 0%
speaking, the grouping of the participants should be done YerZ( . Pre'T%SSWReS““S P°St'Tes7t5'Z/r°Je°t'°”S

. 0 0

randomly, and in a way that allows the two groups to No (0) 40% 250

have (approximately) equal numbers. However, researchers

may want to control for certain grouping VariableS, such To elaborate on the examp|e’ we suppose that a group of
as age, gender, and pre-test performance. In this case, W8mmunity members took a pre-test (e.g., survey) consistin
view groups A and B as having subgroups, and that the two types of questions with scores summarized in Table I.
participants for each subgroup are selected randomly. Suppose questior)1 is a type of question that assess

‘ ‘ performance and assigns a score betwien00 along with
1 Idleptify 2. Pre-Test 3. Execute Learning4. Post-Test 5. Comparative a summary letter grade. Through a hypothetical pre-test, we
Partcipants Program Analysis have 30% of the participants scoring a gradeAf45%

2 . ]" scoring B, and so on. On the other hand, if a quest@n
Group A E‘y‘) 9 E{ } is of yes/no type (e.g., “do you know how to send emails?”),
- 1 Program - then we simply tally up the number of participants for each
i | Results B
% ! ! ;’I response in the pre-test. Obtaining pre-test results mhes
|

Group B . : _ :
Replace with Analytical Assess%m end of Step (2) in the pre-evaluation process.

Next, we use the pre-test as a guide to estimate the
maximal impact of a new educational program for this
community. Going through each question and the participant
scores one by one, a knowledgeable expert projects the

Next, the learning programs takes place in Step (3), anéxpected change in the results if the training program were
the participants take a post-test in Step (4) upon compietio to be conducted followed by a post-test. For example, the
Variations of the pre-test may be used as a post-test, so longe-test evaluate one’s telephone skills, computer skilsl
as the variables being measured by these tests are the sameernet skills, while the new program promises to train
in both tests. Finally, in Step (5), the results are sepdrateparticipants on computer skills only. Thus, the skills that
according to the original participant groupings and a caompa we would expect to see improvement in pertain only to
ative analysis (e.g., ANOVA [5]) is conducted to measure:computer knowledge. Example estimates for post-test score
(i) the performance difference between each group beforare shown in the right-most column in Table I.
and after the learning program, and (ii) the performance To calculate the expected change in a question, we cal-
difference between the groups of the two programs. culate an average score for each scenario and subtract the

In contrast, the pre-evaluation process that we proposdifference. In particular, we use the median value for each
replaces Steps (3) and (4) with an analytical calculatian th score/response (e.q0 for A, 75 for B, etc.). An average
estimates the projected post-test results. For examplleeif score for the pre-test fo@1 is calculated by multiplying
assessment tool used is a survey, then an unbiased exp#re percentage of participants who obtained each score and

Figure 1. Process for program pre-evaluation.
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summing up all the possible cases as follog§:% x 90) + Although these scores are summary statistics, they may
(45% x 75) 4+ (10% x 60) + (10% x 55) + (5% x 30) = 70.  be used to help community leaders and policy makers
Following the same calculating using the projected pastt-te understand their communitys adoption rates on various ICTs
percentages, the average scor@45. Thus, the expected as a whole. For example, these scores may indicate that the
value of the learning program i89.25 — 70 = 9.25. One infrastructure for Internet is very high but the actual Iskil
may further reference the grading scheme of the question ttw use it is very low. In this case, leaders may decide to
check whether this value improves the grade (say, frabh a invest in better training programs for Internet to increase
to an A). While such a number may seem abstract, ensuringnowledge and utilization of it. On the other hand, these
that all the learning programs using the same benchmargcores may indicate that the community has very high skills
assessment tool will enable a fair comparison in the sama a technology but not enough infrastructure to support it.
scale. An analogous calculation can be usedd@r where  Such a result would suggest that leaders need to direct their
a value ofl is used for “yes” responses and)atherwise. investments to create broader access for that technology.

I1l. E-INDEX: AN ICT ASSESSMENTTOOL A. Assessment on Fishing Lake, Alberta

The current approach in Community assessment is to In 2008, FIShlng Lake Meétis Settlements participated in
conduct door-to-door surveys which are time consuming an¢ghe E-Index project (version 2.4). A total 048 households
labour intensive. Results in the quantitative componehts owere used to establish the sampling frame &htouseholds
these surveys are typically summarized as average particivere sampled. With a response ratesef3’%, a total of 75
pant responses. Here, we describe the community assessméHfveys were completed successfully.
survey cal_led the E-Index that consists of questions_abq%_ Project Findings
ICT adoption [4]. To date, the E-Index has been applied in
43 rural communities across Canada [2].

For a participating community, A housing list is use
to establish the sampling frame. A random sample o

The overall E-Index score for Fishing Lake 64.5% (a

d letter grade ofB). Table Il shows a further breakdown of

1Ihe category and technology grade scores. In comparison to

households is drawn from this frame. As part of the rural-’ other communities who p_arpmpated |n.th|s version of the
E-Index, Fishing Lake has similar scores in about half of the

community development initiative, local residents of the ith Infrastruct Utilizati Fixed ph Nieb
community are trained and certified as E-Index surveyors(.:ases’ with Infrastructure, ‘Jtilization, Fixed phone,

These surveyors are responsible for conducting the surve?}qone’ and Computer scoring slightly below the average.

with a member of their assigned households (as determined Table II
based on birth dates). Throughout the project, surveyears ar E-INDEX SCORES FORFISHING LAKE IN 2008.
supported by E-Index researchers remotely.
. . . Category/Technology|]| Grade Score  e2.4 Average
In total, there are four sections in the E-Index survey: Infrastucture 79.7 (B) 8.7 (A)
demographics, ICT infrastructure, ICT skills, and ICT uti- Skills 91.6 (A) 90.1 (A)
lization. Example questions are: “Do you have access to Utilization 27.6 (D) 52.4 (C)
Tech at Loc”, “Do you know how to usel’ech”, and “How Radio 83.5 84.8 (A)
ec oc, y ISEL ech, \ Fixed Phone 87.8 (A) 92.8 (A+)
often do you usél’ech”. where T'ech is replaced by radio, Fax 44.4 (C) 52.3 (C)
television, fixed phone, mobile phone, fax, computer, and Mobile Phone 68.8 (B) 79.6 (A)
- - Television 74.0 (B) 80.1 (A)
Internet, andLoc is replaced by home, work, public areas. Computer 50.8 (C) 59.9 (B)
Among other data collected in the E-Index, we focus on Internet 42.1 (C) 55.8 (C)

the quantitative results only. Responses for the questions
in each section are averaged across all the respondents to
obtain an infrastructure score, a skills score, and a atibn
score for each of the seven technologies surveyed. These We report our experience with a pilot study in Fishing
averages simply represent the percentage of respondeats whake that was conducted in the Fall of 2010. This study
indicated they have a technology at home, a skill for aiS centered around a digital storytelling (DST) workshop,
technology, or a use for a technology. These percentagelghere DST experts are invited into the community to train
are then scaled to obtain a grade score ugioglposts Youths on various technologies and teach them about digital
— a numeric score expressing the expected proportion g$tory making. After a period of hands-on training, the
individuals who would indicate a positive response. Ineffe participants are required to create a digital story in tedms

if the goalpost is100, the calculated percentage and thethis study, seven types of software and hardware were used
grade score are the same. However, if the goalpost is, sa) the digital storytelling workshop. These technologies a

60, then only60% of the population is expected to use the « Word processing software (WP): MS Word, Notepad
Internet. In this case, the grade score will be scaled to a « Movie editing software (ME): Final Cut Studio, Win-
number that is higher than the calculated (raw) percentage. = dows Movie Maker

IV. CASE STUDY: DIGITAL STORYTELLING
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« Storage device (SD): USB key, CD, DVD post-test. To minimize the effort in answering the same
« Digital camera (DC) questions twice, we created an online survey tool that
o Camcorder (CC) automatically populated the post-test responses using the
o Scanner (SC) responses provided from the pre-test. Post-test resalisala

o Audio recorder (AR) scores) are shown in Figure 3.

To assess the specific technology skills, we extended the
E-Index questionnaire with detailed questions pertairiing
the knowledge (with yes/no questions) and utilization of
these technologies. The objectives of the workshop is to
expose new technology to participants, equip them with the
necessary skills to use the technology, and inspire them to
explore technology use in their daily lives. il

100

99 A
BQ
WP
70 A
B ME
50
W50

HDC
A. Calculating the Expected Impact T s

A total of 5 youths participated in this pilot project. ]
Participants completed the extended E-Index questiomnair

m5C

10 mAR

a -

as the pre-test. Results are shown in Figure 2. With emphasis i ' 5 P o 5
on the technology skills questions only, Table Il shows the
corresponding distributions and average technology score Figure 3. Post-test results.

100

Due to the small number of participants and a lack
of a control group, we cannot conduct rigorous analyzes
on the quantitative results to measure the impact of the
workshop nor to assess the value of our pre-evaluation
process. Through casual observations, community members
noticed that after the workshop, the student participants
began to spend more time in the technology laboratory at
the community centre.
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V. CONCLUSION

! : ML M2 : We presented a simple pre-evaluation process to address
the cost of program evaluations. This technique is designed
to compliment existing program evaluation approaches with
. , an earlier, faster, and cheaper estimate assessment of new
_ Based on the participants’ engagement level, the complexs;rams. Through analytical examples and preliminary
ity of the technology, and their perceived enjoymentlewsl (- ya¢5 \ve demonstrated the details of the technique. Further

reported by the participants), we augmented the distobsti o\ iica| evidence is needed to assess the value of this pre-
and calculated the projected averages shown in the last rOW aluation process

of Table Ill. Averaging across the seven technologies, we
expect an improvement of 14.3 points from the workshop. REFERENCES
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