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Abstract
We investigated whether the temporal contiguity effect, which holds that information 
sources, such as visual information and narration need to be temporally coordinated for 
learning to be effective, can also be found in narrated slideshows. A concurrent presen-
tation-key point format (CPK), in which visual information sequentially appeared as key 
points on the slide with corresponding narration, was compared to a concurrent presenta-
tion-whole format (CPW), in which visual information was shown all at once on the slide 
with corresponding narration, and a sequential presentation format (SP), in which the nar-
ration was played first before all the corresponding visual information was presented at 
once. Ninety-nine undergraduates were randomly divided across the CPK, CPW and SP 
conditions. Results revealed that participants in the CPK group had higher post-test per-
formance and learning efficiency than participants in the CPW and SP conditions. Perfor-
mance in the CPW condition was higher than in the SP conditions, but only in terms of 
learning efficiency. The results suggested that the occurrence of the temporal contiguity 
effect not only depends on whether the presentation of narration and visual information in 
narrated slideshows is concurrent or not, but also on how concurrent it is.

Keywords Cognitive load theory · Temporal contiguity effect · Narrated slideshows · 
Multimedia

Introduction

Digital learning has been a main solution for learning especially during the recent 
COVID-19 pandemic (Mulenga & Marbán, 2020). As one of the most common mul-
timedia materials, narrated slideshows are widely used in different types of digital 
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learning environments, such as flipped classrooms (DeLozier & Rhodes, 2017) and 
Massive Open Online Courses (MOOCs) (Zhuhadar et  al., 2015). Narrated slide-
shows which present static visual information accompanied by synchronized narration 
through computer are typically created with programs such as PowerPoint, Keynote or 
Prezi. A unique characteristic of narrated slideshows is that verbal information is pre-
sented in a dynamic way (i.e., narration), but visual information on the slide is often 
presented in a static way (i.e., static graphics). It’s very different from another often 
used format for digital learning, narrated animation, in which both verbal and visual 
information are all presented in a dynamic way (i.e., animation with narration) (e.g., 
Liu et al., 2021; Mayer & Anderson, 1991; Mayer et al., 1999).

Spatial and temporal integration of verbal and visual information are considered 
critical factors for successful learning from multimedia materials composed of the two 
sources of information (Kalyuga, 2009; Mayer, 2017; Sweller et  al., 2019). Research 
has revealed clear guidelines for enhancing visual-verbal information integration in the 
learning from narrated animation (e.g., Ayres & Sweller, 2005; Mayer & Sims, 1994). 
Research into the design of narrated slideshows which visual information presented in 
a static way, however, has received much less attention.

The design guidelines that have been identified as effective in narrated animation 
may not be effective in narrated slideshows, because the two presentation formats dif-
fer in visual-information features, which is expected to result in different cognitive 
processes and levels of cognitive load. On the one hand, when dealing with dynamic 
visual information in narrated animation, both the visual and verbal information may 
have disappeared before learners had time to adequately process it and link it to newly 
appearing information. According to cognitive load theory, this process may create 
cognitive overload and negatively affect learning (Ayres & Paas, 2007, 2009; Sweller, 
2020; Sweller et  al., 2011). When dealing with static visual information in narrated 
slideshow, learners are expected to have more time to link the narration and visual 
information because the information remains visible on the slide.

On the other hand, narrated slideshows differ from narrated animations in the level 
of synchronization of visual information and narration. Narrated animations have a 
higher level of synchronization because the material with dynamic visual information 
and narration are usually divided into small separate parts (e.g., Mayer & Anderson, 
1991; Mayer et  al., 1999). The corresponding specific part of animation is displayed 
once it is mentioned in the narration. According to this, participants dealing with 
materials with animation and narration can save cognitive resources in searching and 
matching the information from two sources. On the contrary, narrated slideshow has a 
lower level of synchronization because the visualizations are usually shown in a whole 
picture or table so that the participants need to search the specific part of graphics 
when they hear the narration. In that way, more cognitive resources need to be spent 
on visual search-and-match processes in the narrated slideshow, which may result in 
cognitive overload (Liu et al., 2022).

Because of these differences in cognitive processes and the limited research atten-
tion for improving effective integration of verbal and visual information in narrated 
slideshows, it is deemed important to investigate whether instructional design princi-
ples for narrated animation research are also applicable to narrated slideshows. Among 
the possible instructional design principles, the temporal contiguity effect is an inter-
esting one to study (Khacharem et al., 2020; Mutlu-Bayraktar et al., 2019).
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Temporal contiguity effect

The temporal contiguity effect, which has been systematically studied in multimedia learn-
ing (for a meta-analysis see, Ginns, 2006; see also, Mammarella et  al., 2013; Mayer & 
Anderson, 1991; Mayer et al., 1999; Schüler et al., 2012), holds that better learning per-
formance is achieved when the presentation of verbal and visual information is temporally 
coordinated instead of temporally separated. Research has indicated that the temporal split-
attention may occur if learners need to mentally integrate and process multiple sources of 
information which are presented sequentially instead of simultaneously (Ayres & Sweller, 
2005). Due to the resulting temporal separation in the sequential presentation format, vis-
ual search-and-match and cross-referencing between different information sources may 
substantially increase the burden on working memory and inhibit learning (Sweller et al., 
2011). Instead, temporal coordination is the solution for reducing the negative effects from 
temporal separation (e.g., Mayer & Anderson, 1991, 1992; Mayer & Sims, 1994). For 
example, Mayer and Anderson (1991) compared the learning performances of a split-atten-
tion condition in which the narration was presented before the animation, and an integrated 
condition in which the narration was presented concurrently with animation. Participants 
in the integrated condition outperformed participants in the split-attention condition on the 
test, indicating a temporal contiguity effect. Mayer et  al. (1999) further investigated the 
temporal contiguity effect using different lengths of the narrations and animations. Results 
showed that the temporal contiguity effect only occurred in animations and narrations with 
the longer length. In summary, previous research results indicated that temporal contiguity 
effect is not only related to the concurrent presentation of verbal and corresponding visual 
information, but also influenced by the length of narrations and animations (e.g., Mayer & 
Anderson, 1991, 1992; Mayer & Sims, 1994; Mayer et al., 1999).

Theories related to temporal contiguity effect

Cognitive load theory (CLT: Ayres & Sweller, 2005; Sweller et al., 1998, 2019), the cogni-
tive theory of multimedia learning (CTML: Mayer, 2017; Mayer & Anderson, 1991, 1992; 
Mayer & Sims, 1994), and the related dual-coding theory (DCT; Clark & Paivio, 1991; 
Mayer & Anderson, 1991) have been important theoretical bases for the design of multime-
dia learning material, and more specifically for the explanation of the temporal contiguity 
effect.

According to DCT and the CTML, successful learning from multimedia learning 
material originates from verbal and visual information referential connections and repre-
sentational connections. Verbal referential connections are constructed through the cog-
nitive process of verbal coding in which external verbal representations are transformed 
into internal verbal representations. Visual referential connections are constructed through 
the cognitive process of visual coding in which external visual representations are trans-
formed into internal visual representations. Representational connections need to be con-
structed between the verbal and visual representations. Presenting narration with animation 
can facilitate the connection of the verbal and visual representations (Mayer & Anderson, 
1991). In terms of CLT, when the verbal and visual information are presented successively, 
unnecessary cognitive resources are consumed during holding the verbal information to 
search for the corresponding elements in the visual information (Owens & Sweller, 2008). 
Therefore, it is considered better to present two sources of information simultaneously, 
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which requires less cognitive resources for integrating verbal and visual information, than 
sequentially.

The present study

In this study, we investigated whether the temporal contiguity effect, which is commonly 
observed in learning from narrated animations, can also be observed in learning from 
narrated slideshows. In addition, by comparing different types of narrated slideshows 
we aimed to identify a way to effectively reduce visual search-and-match load caused by 
the lower synchronization level of verbal information and visual information in narrated 
slideshow.

Three popular formats of narrated slideshow were compared to investigate the men-
tioned research issue. The first format is concurrent presentation-key point (CPK), in which 
key points of visual information appear one by one on the slide with corresponding nar-
ration. The second format is the conventional concurrent presentation-whole (CPW), in 
which all visual information is presented at once on the slide with corresponding narra-
tion. The third format is the sequenced presentation (SP), in which the narration is played 
first before all the corresponding visual information appears. CPK and CPW are concurrent 
presentation formats, while SP is a non-concurrent presentation format. In addition, com-
pared with CPW, CPK has a higher synchronization level between visual information and 
corresponding narration.

Research questions and hypotheses

This study focused on answering the following two research questions:
Q1: Does concurrent presentation in the CPK and CPW conditions lead to higher post-

test-scores, lower cognitive load and higher learning efficiency than sequential presentation 
in the SP condition?

Q2: Does the higher synchronization level of concurrent presentation in the CPK condi-
tions lead to higher post-test-scores, lower cognitive load and higher learning efficiency 
than the lower synchronization level of concurrent presentation in the CPW condition?

The corresponding hypotheses for the mentioned research questions were:
H1: Participants in the two concurrent presentation conditions (CPK and CPW) would 

have higher post-test scores, perceive lower cognitive load, and show higher learning effi-
ciency than those in the sequenced presentation condition (SP).

H2: Participants in the CPK condition would have higher post-test scores, perceive 
lower cognitive load, and show higher learning efficiency than the participants in the CPW 
condition.

Research method

Experimental design and participants

A single factor experimental design was used to address the mentioned research hypoth-
eses. Participants were 99 undergraduates (24 males, 75 females) with a mean age 
of 20  years from a university in northern Taiwan. They were randomly assigned to the 
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following three conditions: concurrent presentation-key point (CPK), concurrent presen-
tation-whole presentation (CPW) and sequenced presentation (SP), 33 in each condition. 
Two participants in the CPK condition and one participant in the SP condition were identi-
fied as outliers and eliminated from the data analysis as they deviated more than 2.40 SDs 
from the mean of the post-test in the assigned condition. The final number of participants 
in the three conditions was 31 in the CPK condition, 33 in the CPW condition and 32 in the 
SP condition. Table 1 shows the participants’ gender, class of year, and major.

Learning materials

The topic of the learning material was “Mindfulness”. The concepts, related empirical 
studies, and the brain basis for mindfulness were introduced in Mandarin Chinese through 
the mentioned three condition-specific versions of narrated slideshow. All versions of nar-
rated slideshow were created with Microsoft PowerPoint. Figure 1 is an example of two 
successive slides of the learning material. The contents of the narration and visual informa-
tion for the three versions were identical. In order to present a common design of narrated 
slideshow, there were twenty-seven slides (7 min 19 s for the CPK and CPW; 9 min 4 s for 
the SP) in each version of which 10 slides were specifically designed for the conditions.

Table 1  Participants’ 
characteristics table

Demographic characteristics CPK CPW SP

N % N % N %

Gender
 Male 9 29 7 21 5 16
 Female 22 71 26 79 27 84

Major
 Liberal Arts 9 29 8 24 9 28
 Social science 16 52 19 58 18 56
 Science 6 19 6 18 5 16

Class of year
 First-year 5 16 3 9 6 19
 Second year 8 26 10 30 10 31
 Junior 14 45 12 36 8 25
 Senior 4 13 8 24 8 25

Fig. 1  Example of two successive slides of the learning material
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Both concurrent versions (CPK and CPW) had the same number of narrative words and 
time duration in the 10 slides (800 words; 3 min 08 s). The sequenced presentation ver-
sion (SP) contained more narrative words with a longer play duration than the concurrent 
versions (886 words; 4 min 53 s) because some words were used to connect the narration 
and the subsequent displayed visual information. So, these words were not related to the 
content. One example of these words was “the example illustration will be shown in the 
following slide”.

The three versions differed from each other in terms of the synchronization of the nar-
ration and the visual information in the selected slides. Figure 2a–c provides the examples 
for the three presentation formats in the different versions. For the CPK version, the visu-
ally presented key points were shown on the slide one by one with the corresponding nar-
ration. The presented key points remained visible on the slide until all key points on the 
slide were shown. For the CPW version, the visual information within the slide was shown 
in static format all at once and the corresponding narration was played concurrently. For 
the SP version, the narration for introducing the visual information was played first and 
the corresponding visual information within the slide was presented on the slide all at once 
immediately after the end of the narration.

Measures

A prior knowledge test was carried out to measure participants’ knowledge about the basic 
concepts of mindfulness and the brain basis for mindfulness before the experiment. The test 
consisted of 10 multiple-choice questions (e.g., “Which one of the following statements 

Fig. 2  Examples for the three presentation formats in the different versions (The narration is translated from 
Mandarin Chinese)
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about mindfulness is true?”; “In the structure of the brain, which one of the following brain 
areas is particularly relevant to emotions?”). 1 point was given for a correct answer and 0 
point was given for an incorrect answer. Accordingly, the highest possible score that could 
be achieved was 10 points.

A post-test was used to measure participants’ comprehension of the learning materials. 
The post-test was developed according to the contents from the 10 slides that were spe-
cifically designed for the conditions. Two experts on the topic of mindfulness and two test 
development experts were invited to review the accuracy of all items and the correspond-
ence of each item to learning contents. They were requested to give their comments and 
suggestions on each item. The research team revised those items according to the com-
ments and suggestions. Some items that needed to be reviewed again by the experts were 
returned to the experts until the validity of each item was confirmed by all experts. The 
final version of the test consisted of 31 items including 9 matching items (e.g., “The fol-
lowing picture shows the structure of the inner side of the brain. Please match the brain 
parts and their names.”) and 22 multiple-choice questions (e.g., “In the results of the mind-
fulness study of Leeuwen et  al. (2009), which of the following statement regarding the 
attention performance of the participants is true?”). The scoring rule is the same as that 
in the prior knowledge test. 1 point was given for a correct answer and the maximum total 
points for the post-test is 31, and the lowest possible score was 0. The Kuder-Richard-
son (KR) 20 (i.e., KR-20) formula was used to test the internal consistency reliability of 
post-test. The result revealed good consistency reliability for the post-test, KR-20 was  .91 
(Fraenkel et al., 2011).

A mental effort rating scale was used to measure how much mental effort participants 
invested to comprehend the learning contents of the narrated slideshow. Mental effort is 
defined as “the aspect of cognitive load that refers to the cognitive capacity that is actually 
allocated to accommodate the demands imposed by the task” (Paas et  al., 2003, p. 63), 
which is generally acknowledged as an index reflecting the cognitive load (Paas & Van 
Merriënboer, 1994). A mental effort rating scale which was revised from the scale by Paas 
and Van Merriënboer (1994) was applied in this study. The Likert type nine-point scale 
ranged from 1. very, very low mental effort to 9. very, very high mental effort.

Learning efficiency was used to measure the relation between learning time and post-test 
performance (Liu et al., 2013). Learning efficiency was calculated according to an adapted 
version of the formula proposed by Paas and Van Merriënboer (1993). According to the 
formula: Efficiency (E) = ([P − T] /√2), in which the P is standardized scores of post-test 
performance and T is standardized learning time. This formula is based on the assumption 
that participants who spend less learning time to achieve higher post-test performance have 
a high-learning efficiency, and participants who spend more learning time to achieve lower 
post-test performance have a low-learning efficiency.

Procedures

The experiment was conducted in a group setting in a computer classroom in which the 
participants individually learned with the corresponding narrated slideshow. The experi-
ment had three phases: preparing and prior knowledge test, intervention, and post-test. In 
the preparing and prior knowledge test phase, participants were briefed about the study 
purpose, filled in their background information, and completed the prior knowledge test. 
In the intervention phase, participants were assigned to the three conditions and com-
pleted learning tasks respectively (please see the details of the learning materials for each 
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condition in the Learning materials section). The mental effort rating scale was applied 
immediately after learning. Then the participants completed post-tests in the third phase 
immediately after the intervention phase.

Results

An analysis of variance (ANOVA) to examine the differences in prior knowledge between 
the three conditions revealed no significant differences, F(2, 93) = 1.36, p > .05. Table  2 
lists the mean scores and standard deviations for the dependent variables including the 
post-test score, cognitive load and learning efficiency. Differences between conditions for 
each of these measures were analyzed with ANOVAs, and followed up with planned con-
trasts based on the hypotheses. The statistical significance for all tests was set at p < .05. 
The results of the ANOVAs revealed significant differences in the post-test scores, F(2, 
93) = 3.42, MSE = 11.61, p = .037, �2

p
 = .07, and learning efficiency, F(2, 93) = 61.37, 

MSE = .48, p < .001, �2
p
 = .57 but not in cognitive load, F(2, 93) = 1.21, MSE = 2.59, p > .05.

CPK condition vs. SP condition

The results of planned contrasts showed that the participants in the CPK condition per-
formed better than the participants in the SP condition on the post-test (t(93) = 1.96, 
p = .03, Cohen’s d = .51) and learning efficiency (t(93) = 10.55, p < .001, Cohen’s d = 2.73). 
No difference was found in cognitive load in learning phase (t(93) =  − .23, p > .05).

CPW condition vs. SP condition

The results of planned contrasts showed that there were no significant differences between 
the CPW condition and SP condition for the post-test scores (t(93) =  − .51, p > .05) and 
cognitive load in the learning phase (t(93) =  − 1.45, p > .05). Regarding learning efficiency, 
participants in the CPW condition performed better than participants in the SP condition 
(t(93) = 8.21, p < .001, Cohen’s d = 1.87).

CPK condition vs. CPW condition

The results of planned contrasts revealed that participants in the CPK condition performed 
better than participants in the CPW condition in the post-test (t(93) = 2.49, p = .01, Cohen’s 

Table 2  Means and standard 
deviations for the variables

CPK N = 31 CPW N = 33 SP N = 32

Variable M SD M SD M SD

Post-test (0–31) 24.97 2.66 22.85 3.56 23.28 3.85
Cognitive load in 

learning phase 
(1–9)

4.00 1.51 3.52 1.77 4.09 1.53

Learning efficiency  .76  .54  .33  .72 − 1.07  .78
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d = .67) and learning efficiency (t(93) = 2.49, p = .01, Cohen’s d = .68). However, there was 
no significant difference in cognitive load in the learning phase (t(93) = 1.20, p > .05).

Discussion

This study examined the temporal contiguity effect in narrated slideshow by comparing 
three popular presentation formats with different synchronization level of visual informa-
tion and corresponding narration. The results partially supported the first hypothesis that 
the two concurrent presentation formats (CPK and CPW) would yield better learning out-
comes than the sequenced presentation format (SP). Participants in the CPK condition 
performed significantly better than participants in the SP condition, for both learning and 
learning efficiency; and participants in the CPW condition performed better than partici-
pants in the SP condition only in terms of learning efficiency.

The analysis results showed that there was no difference in the post-test scores between 
the CPW and SP conditions. One possible reason for this finding is that participants in 
the SP condition had a longer learning time than participants in the other two concurrent 
presentation conditions. That is, even though learners in the SP condition needed to keep 
narration in working memory for a long time, the extra time for the presentation of cor-
responding visual information allowed them to search and match visual information which 
remained visible on the slide. In addition, as the visual information was presented at once, 
participants in the CPW condition still needed to hold narration in working memory for 
searching the elements on the slide which is referred to in the narration, even though the 
duration for holding was shorter than in the SP condition. Accordingly, the mentioned vis-
ual search processes might cost unnecessary cognitive resources and impede learning in 
both the CPW and SP conditions.

The temporal contiguity effect is a generally acknowledged effective instructional 
design principle for narrated animation (e.g., Mayer & Anderson, 1991; Mayer & Sims, 
1994; Mayer et al., 1999). However, the results of the current study showed that this effect 
was only applicable in the narrated slideshow, in which all visual information was pre-
sented one by one, but was not applicable in all visual information was presented at once.

The results supported the second hypothesis that the concurrent presentation-key point 
format would lead to better learning outcomes than the concurrent presentation-whole for-
mat. Participants in the CPK condition showed better post-test scores and learning effi-
ciency than participants in the CPW condition. A possible reason is that presenting key 
points may be a better way to reduce visual search by directing learners’ attention to spe-
cific visual information compared with showing all information at once.

Directing attention, a key issue in multimedia learning (e.g., Crooks et al., 2012), is espe-
cially important in the design of narrated slideshow, where narration is dynamic and tran-
sient, but visual information is static (Kalyuga, 2012). For the CPW condition in which all 
visual information was concurrently presented as a whole, learners needed to keep narration 
in working memory and then search and match the corresponding visual information on the 
slide. This process may impose a heavy cognitive load on learners. Cueing or signaling is a 
method to draw learners’ attention to essential elements of the learning materials (de Koning 
et al., 2009). Different types of cueing and signaling have been applied, such as arrow-line 
cueing for the integration of text and figure on a slide (Liu et al., 2013) and colors for the inte-
gration of figure with text or narration (Crooks et al., 2012). For example, in the experiment 
of Crooks et al. (2012), each specific part of the illustration temporarily changed color when 
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mentioned by text or narration and then changed back to its default color when the other part 
was mentioned.

For multimedia types like narrated slideshow, the results of this study pointed out that 
concurrent presentation-key point could be seen as a new format to direct learners’ attention. 
Learners’ attention will be directed to the related elements of the learning materials because 
the key points of visual information on a slide are presented at the moment the correspond-
ing narration is mentioned, and remain present until the next slide is presented. In this case, 
the appearance of the key points provides a cue for what the learner should attend to. This 
feature makes learners’ visual search and match with corresponding narration easier. Besides, 
different from traditional cueing/signaling that has been widely applied in designing anima-
tions (e.g., Crooks et al., 2012), key points of the visual information are still on a slide even 
when the corresponding narration ended and the next key point in the same slide is presented. 
To some degree, this feature could reduce the negative effect resulting from the transience of 
visual information.

The findings also support the explanation of the temporal contiguity effect based on dual-
coding theory (Mayer & Anderson, 1991). For the CPK condition, the building of connections 
between the elements in the narration and the elements in visual information on the slide was 
facilitated because the elements of visual information were presented one by one on the slide 
together with corresponding narration.

Limitations of this study

Some limitations of this study should be considered. First, it should be noted that there 
were more narrative words in the sequenced version than in the concurrent versions, mainly 
because some words were used to connect the narration and the subsequent displayed visual 
information for sequenced version. In addition, as the participants of the current study were 
undergraduates, more research is needed to see whether the current results can be generalized 
to populations of a different age. Moreover, the gender distribution was not equal, because the 
number of female participants was larger than the number of male participants. The single-
sample nature (homogeneity of gender) of the study might also be a reason for the nonsig-
nificant post-test differences between the CPW and SP conditions (for a meta-analysis see, 
Castro-Alonso et al., 2019). Future research is recommended to replicate this study with more 
equal gender distributions. Finally, the analysis results showed that there was no difference in 
cognitive load among the three conditions. A possible reason for this is that only ten out of 
27 slides of the narrated slideshow were designed for the treatment and perceptions of mental 
effort were measured after the participants had read all 27 slides. The perceived mental effort 
on the 10 treatment slides might be affected by the other 17 non-treatment slides. Accord-
ing to this, the differences between the perceptions of mental effort between the three condi-
tions might not have been reflected in the ratings. Future research could try other measure-
ment methods to dynamically track participants’ mental efforts perceived from each slide or to 
increase the percentage of the treatment slides.
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Suggestions for future studies

Future studies could replicate and further validate the results of this study through 
large-scale online experiments. In addition, this study cannot provide direct evidence 
in terms of cognitive processes to support claims regarding the reduction of learners’ 
cognitive load by the different types of presentation designs. For example, more evi-
dence is required to support the claim that the design of concurrent presentation-key 
points is favorable for learners to focus on the important parts of visual information, and 
the visual search and match with corresponding narration easier. Eye tracking technol-
ogy could be used to uncover the cognitive processes involved in different designs of 
narrated slideshow. Eye tracking technology is a useful tool for measuring cognitive 
processes in research (Alemdag & Cagiltay, 2018; Liao et al., 2020; Lin et al., 2015) by 
enabling researchers to detect the allocation of attention (e.g., Hsu et al., 2019; Kokoc 
et al., 2020).

Conclusion

Narrated slideshow has been widely applied in digital learning environments. Differ-
ent from narrated animation, in which both visual and verbal information are presented 
dynamically, narrated slideshow consists of a combination of static visual information 
and dynamic verbal information. The results of this study indicated that the temporal 
contiguity effect observed in the narrated animation can only be found in the narrated 
slideshow with visual information sequentially appeared by key points. The same effect 
cannot be observed in the narrated slideshow with all visual information presented 
at once. Based on the results, the current study provides a new point of view: when 
learning from a narrated slideshow (visual information is presented in a static way), 
the occurrence of a temporal contiguity effect depends not only on whether the pres-
entations of narration and visual information are concurrent or not, but also on how 
concurrently they are presented. These findings extend the theoretical knowledge of the 
temporal contiguity effect and provide evidence-based guidelines for the design of nar-
rated slideshow for instructional designers. Teachers are also encouraged to apply the 
new instructional guideline into their instructional practices.
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