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Archives of Scientific Psychology Reporting Questionnaire for Manuscripts Describing Primary Data Collections

JARS: ALL: These questions should be answered for all submitted manuscripts

MANUSCRIPT SECTION - “Description

TITLE
Does the Title identify the variables and theoretical issues under investigation, as well

as the relationship between them?
Yes O No =
If no, please explain:

There were two experiments involving different levels of participants
and different measure tools in the manuscript, so we use succinct title

based on their common traits.
AUTHOR NOTE Does the Author Note contain Aedgs of special ci for
For a review of what should be included in the Author Note, [« use of data also appearing in previous publicatiofs, di i f

see the Publication Manual of the American Psychological papers?

Association: hitp://www.apastyle.org/manual/
YesJ No=

If yes, plt;ase explain:
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« sources of funding or other support?
Yes O No=

If yes, please explain:

« relationships that may be perceived as conflicts of interest?
YesO No =

If yes, please explain:
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SCIENTIFIC ABSTRACT Does the Scientific Abstract describe:
Two experiments investigated the effect of level and
location of guidance when learning physics. Experiment
1 demc d the overall advantage of an Yes & No O
example-problem sequence over the reverse sequence ! -
indicated ing i of principle If no, please explain:

the problem under investigation?

application in worked examples could facilitate physics
learning for less knowledgeable learners. For the
problem-example sequence, the results favored
presenting the principle instances prior to the worked
example rather than embedding them in the example.
Experiment 2 investigated less knowledgeable learners'
performance on immediate and delayed tests. The results
demonstrated that principle guidance in the
problem-solving phase of the problem-example sequence
could reduce cognitive load relative to the equivalent

condition without such guidance during the learning
phase. However, this reduction of load did not translate

to an advantage on other leaming indicators in the «  participants or subjects, specifying peri istics: in animal h,
probl ple seq pared to the reverse including genus and species? he

sequence. The results largely contradict the expectations "

based on the productive failure and invention learning Yes® NoO

approaches and are more in line with the predictions i -
based on a traditional cognitive load theory framework. —f no. please explain:

We emphasize the importance of using experimental -
designs that alter one variable at a time to allow a
determination of causality.
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« study method, including:

o sample size?

Yes ® NoO
= o any apparatus used?

Yes 00 No=

o measures?
Yes ® NoO

o data-gathering procedures?
Yes ™ Noll

v ° design (e.g., experi observational study)?

Yes ® NoO

If answered “no” for any of the study methods above, please explain:
We used paper-based materials as experimental tools

« findings, including effect sizes and confidence intervals and/or statistical significance
levels?

Yes = No O
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if no, please explain:
.
. and the i or appli 2
Yes = No O
If no, please e:
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INTRODUCTION Does the Introduction:
For the Intr please indi thether thereq d o the i of the probl
information can be found in this section of the manuscript, in
a file, or the inf ion is not In manuscript = In supplemental files O Not relevant OJ
relevant to the study. If the information is not relevant,
please provide a brief explanation. If not relevant, please explain:
Worked Example-Based Learning
Worked examples provi&e information about all
solution moves for a problem from the initial step to the
final answer. They represent one of the most effective
instructional strategies used to enhance learning. The
worked example effect occurs when learning from
instructions that explicitly provide solution procedures
through worked examples is more effective and efficient |, h of pr 1 of the
than having learners induce these solution procedures from| |, # In i files O Not relevant O
unguided attempts to solve the equivalent problems If not _please explain:
(Cooper & Sweller, 1987; Sweller, Ayres & Kalyuga,
2011; Sweller & Cooper, 1985; Van Gog, Kester & Paas,
2011).
The effect is particularly strong for initial cognitive
skill acquisition by novice learners. With information from
a worked example, novices do not need to employ
inefficient forl such as nd
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« review relevant scholarship in relation to previous work?

In ipt = in files O Not relevant [J

- _If not relevant, please explain:

« review if other aspects of this study have been reported upon previously and
how the current report differs from these earlier reports?

In - In ! | files (0" Not relevant [

If not relevant, please explain:
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« describe the specific hypotheses or objectives, such as

s o theories or other means to derive hypotheses, if hypotheses were
) offered?

= In i files O Not relevant [J

in

If not relevant, please explain:

o primary hypotheses?

In - in files O Not relevant OJ

If not relevant, please explain:
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o secondary hypotheses?
In ipt = In supp files OJ Not relevant T
___If not relevant, please explain:
o planned exploratory analyses? .
In ipt = in files O Not relevant O
If not relevant, please explain:
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= . be how hypoth and design relate to one another?
in ipt = In | files T Not relevant OJ

If not relevant, please explain:
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METHOD For the please provide the i P d below, rega of it
Experiment 1 alsoappoarsinthamstohhe ipt or in supp | files.
F ipant or subj « What were the eligibility and ion criteria for particip or subj | any
based on demographic characteristics?

Experiment 1 The eligibility of participants was based on wheiher the participants had learned the
The Year 10 students (age M= 9

16.00 years, SD = 41; 61 males targeted learning concepts in the experiments before participating in the experiments.

and 64 females), and the Year 11
and 12 participants (age M=
17.23 years, SD = .66. 91 males
and 44 females).

Experiment 2 . the m hi of p or subjects as well as i i
Year 10 students (age M= 16 .00 WMMwe;amZmagﬂrcs, o, in the case of animal research, the genus and species? i Gl
)6,?1{:;115:1)5) gtﬁjy?:gt;al;se :mde The participants were the Year 10 students coming from three normal classes while the Year 11
sohool i Taiwan. and 12 participants came from four special classes with advanced students in science and
mathematics as established by a series of eval includi

nationwide test in experiment 1. In experiment 2, Year 10 students came from four normal
classes at a same Taiwanese high school. The main topic in both experiments was physics

learning.
Sampling procedures:

Obtained the participation « What procedures were used for selecting partici includi
agreements from the school N
principal, the class tutors and the | o the sampling method
students. As described above.
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o thep ge of sample app! that p:
100 o

o __any self-selection, either by individuals or by nomination from others?
N/A

« _What were the settings and locations where data were collected?
A Taiwanese high school locating in the mid-west area of Taiwan

= __Were any agreements and payments made to participants?

No payments since the participants voluntarily agreed to participate in the
experiements.

« Were IRB agr btained, ethical met, and safety monitored?
Yes = No O

If no, please in:
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Sample size, power and precision:
Experiment 1

125 Year 10 students and 71 Year
11 and 64 Year 12 students at a

What was the intended sample si;
n=Z2bUtorexp 1, 1191‘0!&)(01

What was the actual sample siz:
n=26U for Exp 1, 12977or I:xp 2

high school in Taiwan. «  How was sample ‘size defermined:
Experiment 2 9, | poveer analysia?
129 Year 10 students at a same YesO . No®
high school. o other methods used to determine accuracy of parameter estimates?
Yes( No=
If yes, describe:

o stopping rules or interim analyses?

2.Posttest
3.Subjective ratings of mental
effort (a nine-point rating scale)

Experiment 2

1.Immediate test %
2.Delayed test

3.Subjective ratings of mental

effort (a nine-point rating scale)

Yes O No =
If yes, describe:
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Measures and covariates: . Please pmwde the definitions of all pnmary and dary and taken in the study,
Experiment 1 g but not included in this report
1.Principle test that comprised Defriion:

Measure name:

1.Principle test/postest/immediate/delayed
test

2. Subjective ratings of mental effort

1.Learning outcomes/achievements tests
2.Investigate the mental effort invested by the
participants in each leaming section

« What methods were used to collect data?
Paper-based testing materials.

= Were methods used to enhance the quality of measurements?

o training and reliability of data collectors?
Yes = No O

o use of multiple observations?
Yes = No O

« What are the known psychometric and biometric properties of instruments used in the study?

Measure Name: Property: Result:
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Research design:
« Were conditions manipulated ®or naturalistic J?
if ipul ‘Vplease p JARS:EXP (see belgw)
if ip were; j igH to conditions?
Yes = No O
If ly assigned, please lete JARS: RCT (see below)
if not y g please JARS:QED (see below)
Miscellaneous:
= Are there any other aspects of the study’s meth that are imp for the interpretation or
of its findings?
N/A g
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RESULTS For the Results ion, please provide the i in the ire or p
the page -, table, or ﬂkhwmchmelnﬂonmﬂoncanbefound
If your iptis pted for publication, you will need to deposn your data set in an approved
data repository. Please see to Authors for more i
WWw.apa.o ubs/journals/arc
Participant flow: « How did participants move through each stage of the study and how many were lost at each stage, if

Recruitment:

Missing data:

any (use flow chart, if appropriate—see Figure 1 below for an exampie)?
N/A |
= Please provide the dates defining the periods of i and rep d or follow-up.
Period Start Date: End Date:
Recruitment:
N/A
« Did you i isti ions and/or data distributions that could

affect the validity of findings?

Yes O No=

If yes, please describe:
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.
« Missing data
« Is missing data a cause of concem in this data set?
YesO No=
« If missing data was a cause of islhefe piri id and/or ical arg
for the causes of data that are missing (e.g i at random (MCAR), missing at
random (MAR), or missing not at random (MNAR)P i
N/A B
« [If missing data was a cause of is there ,‘ i id and/or |
for the causes of data that are missing (for at (MCAR),
missing at random (MAR), or missing not at random (MNAR))”
N/A
Archives of Scientific F for M ! F y Data C
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« If missing data was a cause of concemn, what methods, if any, were used for addressing missing

data?
N/A.
A
DISCUSSION
For the Di: i tion, please indi the req d it can be found in this’
ion of the ipt, in a supp file, or the it ion is not to the
study. If not please provide a brief
« Did you i ing statistical pi and/or data distributions that could
and data i affect the validity of ﬁndings”
YesJ No=

If yes. please describe

« For inferential statistics (NHST), please indicate the a priori Type 1 error rate adopted:

p<.10

S micsm Eese——
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e Foreach NHST d d dless of whether significant results were obtained and regardless of

whether or not reported in the ?exl, please provide a log of the centrality (primary, secondary
exploratory) of the analyses to the study’s purpose, the analytic technique used, the direction,

magnitude, degrees of dom, and exact p-level associated with each test:
g 0

« For multivariable analytic systems (e.g., multivariate analyses of variance, regression analyses,
structural equation modeling analyses, and hierarchical linear modeling)

= _provide the associated variance-covariance (or correlation) matrix or matrices:

N/A

. ibe any estimation pr (e.g., failure to converge, bad solution spaces), anomalous data
points:

« identify the statistical software program, if specialized procedures were used:
SPSS
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« Is there a statement of support-or nonsupport for all original hypotheses distinguished by primary and
secondary hypotheses?

~In manuscript = In supplemental files O Not relevant O]

If not relevant, please explain:

« Are post hoc explanations proposed?

In ipt = in ! | files O Not relevant O

If not please explain:

« Are the similarities and differences between these results and the work of others discussed?
In manuscript = In supplemental files [J Not relevant [J

If not relevant, please explain:
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« Are results interpreted taking into

» sources of potential bias and other threats to.imemal validity?
In manuscript = 1 In supplemental files [J Not relevant O

If not relevant, please explain:

« imprecision of measures?

In manuscript = In supplemental files O Not relevant O

If not rel t, please explain:

« the overall number of tests or overlap among tests?
In manuscript = in supplemental files [J Not relevant (]

If not relevant, please explain:
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= other limitations or weaknesses of the study?

In manuscript = In supplemental files O Not relevant O

If not relevant, please ain:

« |s the generalizability (external validity) of the findings taken into account with regard to
« the target population?

In manuscript = In supplemental files [J Not relevant CJ

if not relevant, please explain:

« other contextual issues?

In manuscript = In supplemental files O Not relevant OJ
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If not relevant, please explain:

« s there discussion of implications for future research, program, or policy

In manuscript = In supplemental files O Not relevant O

If not relevant, please explain:
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JARS: EXP: These questions should be answered for all studies with an experimental manipulation or
intervention (in addition to the JARS: ALL Questionnaire) -

ETH In the Memod section of a study with an exper P or inter , please the
M 0D q below, reg. of whether it also app in the iptora r,, i
file. If the i i q is il to the study, briefly explain why.
or » Please provide the details about the i | i orinter i i ded for each study
. i o i condition, including control groups and speaﬁwlly mdudmg
= the content of the specific il ] p i or inter i y or s
paraphrasing of mstrucuons (unless they are i or p the ipulation, in which case they
may be p )

1. Introduction and instruction.
2. Grouping and learning.

3. post-testing.
= the method of ipulation or inter ion delivery—a d iption of app and ials used
and their function in the experi
The participants were assigned to the experimental and control groups and used the
paper-based reading materials.

dentify specialized equipment by model and supplier:

N/A

» the deliverers, that is, who delivered the ipulations or inter

o levelof p i training:

Master degree in physics teaching
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o__level of training in specific ipulations or interventions:

higher

o the number of deliverers and, in the case of interventions, the M, SD, and range of number of

individuals/units treated by each:
1

= the setting, that is, where the i ions or inter ions occurred:

in a normal physics class

-

» the exposure quantity and duration, that is, how many sessions, episodes, or events were intended to
be delivered and how long they were intended to last:

three stages in per experiment

« the time span, that is, how long it took to deliver the intervention or manipulation to each unit:

about 6 hours
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= activities to increase pliance or adh e (e.g. i ives):
N/A- .

= the use of languages other than English and the translation method:

Mandarin (Traditional Chinese)

Masking:

»  Were partici those ing the inter i and those ing the outcomes unaware of

condition assignments?
YesO No =

if no, why not?

The experiment conductor is one of researchers.

s If masking took place, how was it accomplished, and how was its success evaluated?
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Units of delivery and analysis:

»  Unit of delivery: How were participants grouped during delivery?

Randomly assigne(_i_ by the sequence of participants’ students ID number.

o What was the smallest unit that was analyzed (and, in the case of experil that was h
assigned to conditions) to assess manipulation or intervention effects (e.g., individuals, work groups,
classes)?

groups consisting of students

«  If the unit of analysis differed from the unit of  delivery, please describe the analytical method used to account
for this (e.g., the ermor by the design effect or using multilevel analysis):

N/A
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RESULTS

Participant flow:

Treatment fidelity:

For the ion, please indi below the page , table, or supp file in which the
information can be found. =

» What was the total number of groups (if the expenmemd manipulation or intervention was administered at
the group level), and what was the ber of p. igned to each group?

Please see the manuscript page 48 and 49

« What evidence is there that the deliverers of treatment adhered to the respective intervention
manuals/guidelines?

See the manuscript page 16~17 and 34~35

* What evidence is there that the were p ?

See the manuscript page 16~17 and 34~35
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and data *  Were the analyses intent-to-treat®, complier average causal effectC], or other or muitiple ways(J?
Please explain: . %

The studies aimed to compare the effects of different instructional sequences on physics
learning, so the initial assigned treatment was done.

Adverse events and side effects:
« Please describe all important adverse events or side effects in each experimental or intervention:

N/A . *
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DISCUSSION For the Di: i ion, please indi below the page , table, or sup file in which
the information can be found. .
* Do results di: d take into the mechanism by which the manipulation or intervention was
intended to work (causal p ys) or alt; i hani ?
Yess No[J
If no, please in:
N
« If an intervention is involved, is there di: ion of the of and barriers to implementing the
intervention, and the fidelity of implementation?
.
Yess= NoOJ
If no, please explain:
e Istherea ion of the g izability | validity) of the findings taking into account
o the characteristics of the intervention?
o
Yes= NoO




of Scientific Psy gy Questi ire for [ Primary Data Collections
(Based on APA Journal Article Reporting JARS Q 31

If no, please explain:

o how and what outcomes were measured?
Yes®= NoJ

If no, please explain:

o length of follow-up? ) -
Yes= NoO 5

If no, please explain:

o incentives?

Yes= NolJ

If no, please explain:
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of Scientific

o compliance rates?
Yess NoO
If no, please explain:

Is there di ion of the clinical or p significance of outcomes and the basis for these
interpretations?

Yess NoOJ

If no, please explain:
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JARS: RCT: These questions should be answered for all studies with an experimental manipulation or
intervention that employed random assignment to experimental conditions (in addition to JAR:ALL and JARS:

EXP)

METHOD

In the Method section of a study that emp d ig to exp I conditions,
please provide the infi q below, reg of whether it also app in the

ipt or a supp I file. If the il i is /i to the study, briefly
explain why.
« What procedures were used {0 gi te the igl q (including details of any

Random assignment —

T .g., blocking, stratification)?

the participants were randomly assigned to the groups by their student ID number.

e Was the sequence concealed until experimental or intervention sequerice was assigned?

concealment: Yes = NoO
if no, why not?
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= « Who generated the assignment sequence?
implementation:

one of researchers

= Who enrolled participants?

the class tutors

+__Who assi p 1o groups?

one of researchers




