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Using Classroom Assessment to Enhance Teaching and Learning




*EH [ 2H L2 E2
oz "R=ZT=, ?
® REFFE ( Classroom Assessment )SEEBNZEN f BEBEHNREANABTNIER DI KELEEE BN
(Angelo & Cross, 1993) -

o b AR A:
1. BEE D\ (Learner-Centered) 5. HFE IR (Context-Specific)
2. 2 EM#&E () (Teacher-Directed) 6. FEETTHI(Ongoing)
3. BE G F(Mutually Beneficial) 7 RERRBRHFIHHEEE(Rooted in Good Teaching Practice)

4. Bt (Formative)
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Phase 5: Phase 1:
IREVEETTE) : sREEZ gim HE
SMEE Clarifying expectations
Taking follow-up actions:
adapting education and
learning Phase 2:
Phase 4. 03 SIRREEBERIE
HBLERTEER Eliciting and collecting
Communicating with student reactions
students about results
Phase 3.
S MEEE R B
Analyzing and interpreting
reactions

Figure 1. The formative assessment cycle (Gulikers and Baartman, 2017)
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Cross-sectional Longiuainial

Single outcome measured individually | Repeated measurements through time

at one single ti

« perspective ( ex. Cohort study )
* ex. Survey

» retrospective ( ex. Case-Control study )
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Students’ IT literacy

Very Bad Bad Moderate Good Very Good
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0% 2,57% 16,57% 37,14% 43,71%
0% 2,62% 10,46% 30.07% 56,86%
0% 3,12% 7,29% 32,29% 57,29%
0% 2,38% 10.32% 21.43% 65.87%

university. World Conference on Educational Multimedia, Hypermedia and Telecommunications, Honolulu, Hawaii. http://www.aace.org/conf/edmedia/
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TABLE 1
DESCRIPTIVE STATISTICS FOR THE MEANS OF VARIABLES

Variables Online problem-solving competition (N = 60) Showcase competition (N = 14) df f Cohen's d
Mean( S0 Std. 95% Confidence Interval Mean( 503) Std. 95% Confidence Interval
Error Error
Lower Upper Lower Upper
Bound Bound Bound Bound
Theoretical knowledge
Pretest £3.28(20.98) 2.80 56.93 6816 70.00(13.48) 4,72 56.64 77.21 70 =69 =38
Postiest 6:4.83(19.30) 2.54 5075 69,90 T0.00(7.39) 2.11 66,18 7536 79 -1.80 =35
Information technology
Pretest 13.57(13.81) 1.81 088 17.14 24.29(26.52) 7.09 5.97 39.60 H9 -1.47 =51
Posttest H5.98(23.32) 2.98 60.72 72.67 ST.RO6(25.17) 6.73 43.32 72.39 71 1.27 33
Practical ability
Al model accuracy BR.53(6.83) 92 B6.68 00,37 B5.17(6.10) 1.76 21.29 8004 H3 .57 52
Competition ability
Competition proposal a0.28(4.52) 58 79.12 B1.45 B4.57(5.04) 1.34 21.66 87.48 72 3.13%* 0
Shideshow production T7.12(13.01) 1.69 73.73 8051 88.33(12.67) 3.66 R0.28 96.39 HY 2.73%= BT
Oral presentation BR.11(2.54) A3 &7.46 B8.77 91.43(2.74) 73 89.85 93.01 T2 4.33%% 1.27

Note. "p =01



TABLE 11

REPEATED MEASURES ANOVA RESULTS FOR THE COMPETITION TYPES

Source 55 df M8 F P M5
Theoretical knowledge
Group (online problem-solving competition, 703.60 1 703.60 1.39 24 02
showcase competition)
Error 34445.69 68 06,55
Test time (pre- and posttest) 57.86 1 57.86 2R 0 00
Group * Test time 11.97 1 11.97 A6 A1 A0
Error 14480.17 68 212.94
Information technology
Group (online problem-solving competition, 37.55 1 37.55 07 T4 00
showcase competition)
Error 3572478 68 525.36
Test time (pre- and posttest) 41400.40 1 41400.40 127.6]1%%* 00 65
After adjusted groups: posttest > pretest
Group * Test time 1987.55 1 1987.55 6. 13% 02 08
The interaction eftect is evident.
Error 22060.49 68 324.42

Note. "p =05, """ p <.001



60

Pretest Posttest

= & = Online problem solving competifion =@ Showcase competition

Fig. 8. Interaction effect of the competition types and information technology
pretest/posttest scores.



TABLE III
MODERATED REGRESSION ANALYSIS

Variables Practical ability
Al model accuracy
M1 M2
s p
Control variables
Theoretical knowledge pretest -.26%
Information technology pretest -.08
AR? 07 01
Predictor variable
Theoretical knowledge posttest -33%
Information technology posttest -.12
Theoretical knowledge posttest -31%
x Competition types
Information technology posttest 30*
x Competition types
AR? .08 09
Total AR? A5 10
F value 3.46% 2.33
df 63 63

Note. *p<.05,"p <.01; Prediction results that lack significance
are excluded from Table 111
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Table 1 Descriptive statistics for each variable

Variables Machine learning curriculum
CMI EMI
N Mean(SD) Std. Error 95% Confidence Interval N = Mean(SD) Std. Error  95% Confidence Interval
Lower Upper Lower Upper
Bound Bound Bound Bound
Domain knowledge 74  4.62(2.58) 0.30 4.02 5.22 49  4.84(2.68) 0.37 2.68 0.38
Competition proposal
writing
Pretest 74 5.93(0.50) 0.06 5.82 6.05 49  5.84(1.05) 0.14 1.05 0.15
Posttest 74 8.11(0.49) 0.06 8.00 8.22 49  7.86(1.42) 0.19 1.42 0.20
Oral presentation
Pretest 74 7.69(0.31) 0.04 7.62 7.76 49  7.41(0.41) 0.06 0.43 0.06
Posttest 74  8.87(0.29) 0.03 8.81 8.94 49  8.55(0.57) 0.08 0.60 0.09
Al model accuracy 67 8.79(0.68) 0.08 8.63 8.96 37 8.75(1.57) 0.25 1.57 0.26
Competition outcomes
Creativity 74 6.96(0.70) 0.08 6.80 7.12 49  6.31(1.09) 0.15 1.09 0.16
Implementation 74 7.08(0.78)  0.09 6.90 726 49 691(081)  0.11 0.81 0.12
completeness
Technical depth 74 6.71(0.70) 0.08 6.54 6.87 49 6.58(1.08) 0.15 1.08 0.15
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Table 2 Repeated measures ANOV A results for both the CMI and EMI groups

Source S8 df MS F P g
Competition proposal writing
Group (taught language types) 11346.51 1 11346.51 0417.75%%* .00 .99
Error 145.78 121 1.21
Test time (pre- and posttest) 259.47 1 259.47 795.76%** .00 87
Group * Test time 38 1 38 1.17 28 01
Error 39.45 121 33
Oral presentation
Group (taught language types) 15590.55 1 15590.55 82248 8] *** .00 99
Error 22.94 121 190
Test time (pre- and posttest) 79.10 1 79.10 706.83%** .00 .85
Group * Test time 04 1 04 35 .56 .00
Error 13.54 121 12

Note. ™" p <.001



Table 3 T test of domain knowledge, Al model accuracy and competition outcomes between the CMI and EMI groups

Variables CMI EMI df t p Cohen'sd
N Mean(SD) N Mean(SD)
Domain knowledge 74 4.62(2.58) 49 4.84(2.68) 121 -46 65 -.08
Al model accuracy 67 8.79(0.68) 37 8.75(1.57) 102 18 86 03
Competition outcomes
Creativity 74 6.96(0.70) 49 6.31(1.09) 121 3.69%** .00 71
Implementation completeness 74 7.08(0.78) 49 6.91(0.81) 121 1.19 24 21
Technical depth 74 6.71(0.70) 49 6.58(1.08) 121 81 42 14

Note. " p <.001
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Figure 3. The indirect influence of domain knowledge on creativity, implementation completeness, and technical depth, mediated by
machine learning in CMI and EMI, was examined through posttest competition proposal writing and Al model accuracy assessment
(n=123). The former path coefficient 1s CMI, and the latter 1s EMI. The black lines indicate significant paths, and nonsignificant paths
were omitted. Path coefficients are standardized. y2 (66) = 1015.30, p < .01, CFI = .96, RMSEA = .08, SRMR = .02; *p < .05, **p

< .01, ***p < .001
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Al Please help me choose a course: Building a personalized
hybrid course recommendation system to assist students in
choosing courses adaptively
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Chang, H, T, Lin, C. Y.,* Wang, L. C., Jheng, W. B., Chen, S. H., & Tseng, F. C. (2023, January). Al Please help me choose a course: Building a personalized

hybrid course recommendation system to assist students in choosing courses adaptively. Educational Technology & Society, 26 (1), 203-217.
https://www.jstor.org/stable/48707977 (SSCI, 1F=4.0, 46/269, Q1).
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( Renz et al., 2020, 2021 ) - HFLABZOBIALEZ(Human-centered Al)
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etal., 2021) - oJPIZREBERESEMNEE(CTs ; Yang et al., 2021) -

0 RIFEEAMIMRZIAFIRSELEMAE(Chang et al., 2016) + FEEZ(Bowden et
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Figure 1. A Framework for PHCRS
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Table 1. Student and course information

College/Department Students Courses Total number of Label
courses in academic Course  Knowledge Skills Professor
years 104 to 109 objectives areas

College of Electrical and Computer Engineering

1. Department of Electrical and Computer Engineering 1258 332 1890 45 15 373 188

2. Department of Photonics 209 94 369 19 3 76 47
College of Computer Science

3. Department of Computer Science 1171 235 1013 54 7 306 114
College of Engineering

4. Departiment of Civil Engineering 473 122 688 70 6 103 51

5. Department of Mechanical Engineering 596 119 671 47 11 87 58

6. Departinent of Materials Science and Engineering 299 74 367 24 8 68 37
College of Management

7. Departiment of Management Science 285 72 235 11 11 204 3

8. Department of Transportation & Logistics Management 280 70 336 10 2 81 23

9. Department of Industrial Engineering and Management 314 68 256 9 20 149 21

10. Department of Information Management and Finance 268 64 283 10 3 163 29
College of Hakka Studies

11. Department of Humanities and Social Sciences 268 132 370 21 5 52 29

12. Department of Communication and Technology 241 108 288 57 35 82 26

Total 5662 1490 6766 377 126 1744 646
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Figure 2. Flowchart of the proposed genetic algorithm
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Table 2. Configuration of the genetic algorithm parameters

Parameter Value
Number of generations 100
Population size 209-1258
Crossover probability 0.9
Initial value for incest prevention threshold 4
Allowed range for weight genes [0, 50]
Allowed range for neighborhood gene [1.50]

Allowed range for metric genes

[0. 4] or [0. 1]




ik
=]
| O |

R 2 h

U

IRIRIEE

Table 3 Criteria weights, similarity measures chosen by genetic algorithm. and RS evaluation.

College/Department Content-based filtering Hybrid recommendation Evaluation
Course  Knowledge  Skills  Professor  Item- User-  Content- RMSE NDCG
objectives areas based based based

filtering  filtering  filtering

College of Electrical and Computer Engineering

1. Department of Electrical and Computer Engineering .63% 13.84% 32.08% 5346% 9747% 127% 1.27% 61 93

2. Department of Photonics 49% 31.53% 3793% 30.05% 96.77% 1.08% 2.15% 37 94
College of Computer Science

3. Department of Computer Science 17.62% 31.09% 19.69% 31.61% 96.15% 2.56% 1.28% .90 90
College of Engineering

4. Department of Civil Engineering 41% 3853%  25.00% 36.07% 95.89% 2.74% 1.37% .80 93

5. Department of Mechanical Engineering 78.72% 6.38% 7.45% 7.45% 95.83% 3.13% 1.04% .58 95

6. Department of Materials Science and Engineering 34% 3322% 3390% 3254% 94.12% 490% .98% .56 96
College of Management

7. Department of Management Science 49.37% 32.28% 63% 17.72%  98.04% 98% .98% 42 .96

8. Department of Transportation & Logistics Management 10.86% 21.14%  14.29% 53.71% 95.75% 2.13% 2.13% .59 95

9. Department of Industrial Engineering and Management 69.36% 1.61% 8.07% 2097% 93.75% 521% 1.04% 54 93

10. Department of Information Management and Finance 39% 28.52%  38.67%  3242%  96.12% 97% 291% 39 97
College of Hakka studies

11. Department of Humanities and Social Sciences 70.27% 8.11% 541%  16.22%  97.00% 1.00% 2.00% 47 95

12. Department of Communication and Technology 29.31% 22.66% 2931% 1873% 9767% 1.16% 1.16% 75 96
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Table 4. A difference analysis between the students’ degree of interest in the courses recommended in the course
recommendation order

Recommendation n Interest No interest Ve P
Courses Frequency Percentage Frequency Percentage

First course 61 51 83.60% 10 16.40% 10.38 03"
Second course 61 46 75.40% 15 24.60%

Third course 61 43 70.50% 18 29.50%

Fourth course 48 30 62.50% 18 37.50%

Fifth course 46 27 58.70% 19 41.30%

xkk

Note. "p < .05: "p<.01: ""p < .001.
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Table 5. A difference analysis of the students’ motivation of course-taking in hybrid recommendation method

Recommendation n Autonomous motivation Extrinsic informational p
Courses motivation
M SD M SD

First course 51 92.16% 27.15% 43.14% 50.02% 007"
Second course 46 89.13% 31.47% 41.30% 49.78% 00™"
Third course 43 97.67% 15.25% 44.19% 50.25% 00"
Fourth course 30 96.67% 18.26% 40.00% 49.83% 00"
Fifth course 27 100.00% 0.00% 29.63% 46.53% 00"

Note. "p < .05: "p < .01. "™ p < .001.
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Table 6. A difference analysis between the students’ degree of academic performance in the courses
recommended among following and not following the recommendation list

Recommendation n Recommendation and Academic performance
Courses true course selection Following the Not following the
list overlap proportion  recommendation list ~ recommendation list
Min % Max % M SD M SD
Given 5 recommended 61 20% 100% 85.90 7.37 84.98 5.06

courses
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